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Human parvovirus B19 (B13} causes erythema infectiosum in
childhood. In patients with haemofytic anaemia, it occasion-
ally causes a transient aplastic crisis. It can harm immuno-
compromised patients, and cause fetal death in pregnant womerl.
Plasma collected from reguiar bloed donors and pooled for
fractonation usually contains B19 DNA. B13 infection via
blood products prepared from such contaminated plasma is
a serious problem. B19 is difficult to inactivate during the
preparation of blood fractions as it is a non-enveloped virus
and relatively resistant to heat and solvent [detergent. Although
nanofiitration with a pore size of less than 15 nm removes
B19 from some blood products, so far it has been difficult to
work with such a small pore size for filtration of most plasma
derivatives. To minimize the risk of transmission of B19, it is
important to screen out btood containing B19 and to develop
effective B1S elimination: methods in manufacturing.

In 1998, the Japanese Red Cross (JRC) began nationwide
screening of all donated blood units for B19 by using receptar-
mediated haemagglutination {RHA). (This had already been
implemented in 1997 on a trial hasis.} As the P-antigen on
human erythrocyte membranes is a receptor for B19 [1],
the presence of B19 can be determined by agglutination of
glutaraldehyde-treated human erythrocytes [2]. RHA Is simple
and easy to impiement in conventional viral screening, with
a sensitivity of = 10° copies/ml. Ali voluntarily donated blood
units at each blood centre were screened. by RHA using a
method described previously [2], and RHA-positive units were
excluded from the source plasma for fractionation.

We measured the amount of B19 DNA using the polymerase

‘ chaiﬁ reaction (PCR}. Briefly, DNA was extracted from 100 pl
of plasma by phenol-chloroform extraction after treatment
with proteinase K and sodium dodecyl sulphate (SDS). DNA
was amplified by nested PCR using primer, as described by
Shade et al. [3]. Test samples were serially diluted 10-fold and
the final dilution that was positive by PCR was used as the
virus titre {PCR unit/ml). For example, 3 PCR units/mi means
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that the PCR is positive when a 100-iul sample ata 1: 100
dilution is tested and negative when a 100-pl sample at a
1 ¢ 1000 dilution is tested. Because the 95% cut-off value
of our PCR against the World Health Organization (WHO}
International ‘Standard (National Institute for Biological -
Standards and Control [NIBSC], UK code 99/800) is 1058
dilution, 1 (= 10°) PCR unit/ml corresponds to 38 TU{mi.

RHA screening for B19, and subsequent exclusion of B15-
positive units, markedly reduced the viral load in the source
plasma. The difference in plasma viral 1oad before and after
implementation of RHA was statistically significant (P < 0-001).
Figure 1 shows the amounts. of B13 DNA in the batch of
source plasma. Each batch of source plasma contained 1500 1
of pooled plasma from = 10 0AO non-remunerated voluntary
donors. In 112 batches of source plasma in 1996, before RHA
screening had been introduced, the mode B19 titre was 108
PCR units/m!, and 55% of batches were contaminated with
more than 10° PCR units/mi of B19.

By contrast, after we implemented screening in 1998, the
mode B19 titre decreased to 10° PCR units/ml. No detectable
B19 was found in 18 batches (58h), and 43% of the batches
had fewer than 10° PCR unitsfml. In 1999, no detectable Bi9
was found in 16% of batches, and £9% had fewer than 10
PCR units/ml. Nanetheless, six batches (2-2%) still contained
at teast 10% PCR units/ml [4].

To reduce the B 19 viral content of the final Factor VII product
(Crdss Eight M®; JRC) from lot No. 2M181 (prepared June 19,
1997) to 20203 (prepared March 16, 1598), we first introduced
nanofittration using Planova 35N {Asahikasei Corp., Tokyo,
Japan). The B19 DNA content of the final Factor VII product
was reduced significantly by this procedure, but was still present
in 26 out of 29 lots, as shown in Fig. 2. After implementation
of RHA screening for all petential donors of source plasma,
B19 DNA was found in two out of 12 lots prepared between
March 1998 and June 1998. After that time, B19 TINA could
not be detected in any of the final products of 51 lots ofFactor

. VT prepared from RHA-screened plasma. Even after dissolv-

17

ing the Factor VIIl specimen in onty 1 ml of water instead of
in the presciibed 10 m} for PCR (ie. a 10-fold concentrated
solution), B19 DNA was not detected in any of 36 Jots. We then
analysed log-reduction rates by monoclonal immunoadsorp-
tion and passage througha cation-exchange cotumn. The log-
reduction rates were estimated as 49 and 1-9 respectively,
giving a combined total of 6-8. Therefore, the residual viral
load in RHA-screened source plasma could be effectively
removed during preparation of Factor VIII. Nucleic acid
ampiification testing (NAT) of B18 might be considered for
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future reduction of the viral load in source plasma. However,
RHA screening for B19 is still required to avoid cross-
contamination or carry-over of the virus prior te NAT testing.

We conclude that RHA screening of individual blood danor’

specimens is & simple and effective procedure for eliminating
high-titre B19 virus from source plasma for fractionation, as
well as from blood components for transfusion.
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RHA SCREENING AND REDUCTION OF PARVOVIRUS B19 DNA FROM
FACTOR VIII CONCENTRATE (CROSS EIGHT M™)
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Yasuka Nagano, Yoshiro Katsubayashi, Takashi Murozuka,
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Since September 1997 the Japanese Red Cross has conducted a nationwide complete screening
of human parvovirus B19 (B19) for all donated blood units by the receptor-mediated hemagglutina-
tion (RHA) method. RHA-positive units were excluded from source plasma for fractionation. The
amounts of B13 DNA in pooled plasma and in factor V11 concentrates (Cross Eight M, plasma de-
rived and monoclonal purified) were measured using a PCR method. All 112 batches of pooled plasma
tested in 1996, before imp]ementaiion of RHA screening, were B19 DNA-positive, with 83%of these
contaminated with more than 3.8 X 16° IU/m! of B19 DNA. In contrast, after implementing RHA
screening, no detectable levels of B19 DNA were observed in 5% (1998), 16% (1999), 21% (2000) and
21% (2001) of batches, and batches contaminated with more than 3.8 X 10° 1U/mi of B19 DNA de-
creased to 18% (2001). B19 DNA content in the final products of factor VIII concentrate were Té-
" duced significantly when RHA-screened source plasma were used. Since September 1998, B19 DNA
has not been detected in any of 78 lots of final products. TFurthermore, no B19 DNA could be detected
in any of 63 lots even in 1 : 10 concentrated solution. RHA ‘screening for B19 has markedly reduced
the viral load in source plasma for fractionation in Japan.

Key words : Human parvovirus B13, Donor screening, Receptor-mediated hemagglutination (RHA),
Source plasma for fractionation, Plasma-derived factor Vi1l concentrate

[FL eIz

vohodie A A BLO (BAT BI9 &B&T) 12

GUHTHOBERIAAVATHY, BEATRE

Pk a i 20 Ee, —RIIE— RO RS
FRE 2T E0HTHENE, BIEEMERD TS

20

Eﬂiﬁ,%%ﬂiﬂ?ﬂci.% I AR A5 &R
T rRbE, FrhERArESRVEED
PLIREHCIIEEICE 212V, ORI KE

HES 2

EEITIENBY, FERECIRIRO15% B

19DNABHETH- L ORERH DY,



28

BT A= ERFLRVWER 18~26nm
OBl 2T, FIBA(B0TC30 43), BR(pH3),
oo b, EHRER/ R EESALEICERT
29 #IXEFHEEFTRY A VAREEIL L2
B19 OTEEE T ANABERZERTNS A,
%< DALES EIREN LB D/ & R EEO AR
L.
O mETRERTOBRBNRERRETHD &

b, EEMIE~0BIORMEELTZ L X B

_ W, R L F— TR 19T HE LY 37D
ekt fo #KHC oV VT Receptor Mediated Hemagglu-
tination (RHA) REEK LB B9 AY ¥ —=2 7
BEZEM LTV, B4 X RHA REFE AR
O VI EFRE AR DT - &5 VI E

FHKID B9 DNA B BE LEOPRICSNT

SR L= TEETD.
M e H*

1. % VI BEF8F o R 5k
S EISAIOEE Y 2 DRG0, fiEE
vh—lrisi AR, MESFHBRZE (HBs ik,
50 HBe HuiE, 1 HIV-1/2 #ifk, LHCV ik, ;i
HTLV-1 H{F, B19, ALT, %), NAT &2 ¥ —
\o 31 B — VR NAT (HBV, HIV-1,HCV.
1095 £ F 0) EBEOLOTHY, FIEE MY
ANTH 6 P ARBOHBEE L+ ETELNHER
g I ARSI E RS,

AEF+EHMENE LY —CTRERRE S
2 - MIEA, #5000 A5 10000 ASBAEL
= A, O AmERLE VI
BFRFORREHTHI I VAT ET—
L, ANRET AT IORSERBEE B2 Y
FhiE) A ST 5. ARETIHRHABREEALL
FoBmhE cHELET—AniE 1125 F
(1996 ) & K RHA BEF A ROA K TREL
= 1011 /5y F (1998 4 1 A5 2001 42 7 BIcH
. BULmIEL 700 5 AMCHY) 1220 T B19
DNA #EELTHEILE.

2. % VI EFHA

AR FELHOE VIIEFREA S o 2o b
MIZDOWTRAT, tORETRESIROLE
WThA ThbbinybrDIBATA MM

Japanese Journal of Transfusion Medicine, Vol. 48. No. |

oEEICET-MIEL VBN VAT VY
P Ny 4 (K8 BASOME) AER
$hd. 7 VAT VYT — b ORRRE BERE
A/ REEMMTOAEL, A L/ T7 (=7 4701
+ T 74— THEVIIEFEREEL, faith e
MET A, RICHLEBm OUANVABRERTAS
BL, AFVEH I ST T 4 —TRICEE
+%. BHOFCIANVABRBALTNIEZNL
HOTRTAREN/ BEEND. TORTE, &
BB TELERD.

AV AREBE Lot 2M181 (1997 &£ 6 A B
) M HAEETRICEA L, Lot2M210 (1998
£ 3 Aa) b RHAREBEES ORI R
ECERLE.

3. RHA B .

RHA B EEII BN AKRBE PREL VT
st 3B L ERIBLERERT, ST

A Fe FCEELEZPREB®EOE M ORFMD

M#, pHS50~58 ThiE & RISEE, Blosbhh
HPRE AL THMBRESERISE 23 5%,
8 AR F RO M & — T Y VSRR
4 HENGE R GRS B PKI200 2 A LT
1897 & 9 B X b T Ok D25V T RHA
Ry Y= S RE RN L.

4. NATICL2 BI9DNA DER

# & 100p! % PK/SDS 44 # # Phenol/Chloro-
form THIH L, FDEE% Nested PCRET VP
|G A R LY. BIRED L BERikEE,

" Ethidium Bromide Zx@ L, 73> F&BOLO0%

By L. EREEBAFREZ AV, Wby
OEERTE 10 EREHERLUTERL, Bt 2
BRABREEL KD NAT ORHGEILE
PUERER (WHO International Standard for Parv-
ovirus B19 DNA NAT Assays, NIBSC Code 99/
800, 5% 10° International Unit/vial) &M L T#

© L, 95% REERAIL 381U/ mI TH 0.

rozaxd b MIZERERBK10m THE
FE A D, BEHBK Im! Tﬁi‘éﬂ??‘é; L TR

o 10 EE L RE A M LT BISDNA E

21

BT



ERhEENE g Bl

Qu/mi)
2.8x10°

18107
3,5x10°
3.8x10°

a.6x10*

1998{n=112)

1 A

—

0%
Mot detected
=a8x 10" 1U/ml
Z38x10° W/mi

(1U/mi)
a.8x10°

38x10® ¢
3.8x10"

a3.8x10° L
3.8x10°

3.8x10"

10%

20%  30%

0%
-B%%
53%

40%

1998(n=162)

1988(n=270)

2000(n=186)

—

29

2001 {n=193)

0% 10% 20% 30% D% 10%  20% 0%
5% 16%
Fi% K
as% 16%

DX

1%
2%
18%

10% - 20%

0%

O%

1%
4%
1:b]

@ | Levels of human parvovirus B19 DNA in pooled Fﬁasma for fractionation. Data
for 1996 show batches of plasma pools without RHA screening, While batches
thereafter were screened.

.i
Nanofiitration
‘&
= e
¢
® o
@
] 2]
[-] @
] folciz) [:2]
» - 0 9D o]
e ¢
2] ]

<3.8x10°

2M140

2M160

2M180

2M200

M22¢

RHA

Lot No.

Delection lirnit = 38 IU/ml

2M240

2M260

0%

20%  30%

2M280

B2 Human parvevirus Bi9 DNA in piasma-derived monoclonal purified Factor
VIII concentrate {Cross Eight M).
Circles in the bottom shaded area show that parvovirus B19 DNA levels in the final
products below the PCR detection limit. Circles on the horizontal axis shew that

even parvovirus B13 DNA levels in the concentrated solution of final products (1 :

10) were below the PCR detection limit,

22



30

ury
w
T

-

Ne. of incident reports / institution

o
wn

Japanese Journal of Transfusion Medicine, Vol 48.No. 1

1985

1850

1895 2000 {year) -

B 3 Woeekly incident rates of erythema infectiosum at various fixed observation

sites. Infectious Diseases Weekly Report Japan (National Institute of Infectious Dis-
eases, Infectious Disease Surveillance Center).

i3 =3

7=V 3k B19 DNA BA#RELERELE
jicA& L. RHA K LLATO 1096 EIC s L

i ¥HE, 35T BI9DNA BHET, 38X 10"
U/t BLED L 020 83% £ T,
RHA & E A% A 57— M #EH D B19 DNA
SR L, 1998 E1213 5% THh o 7otk RS L
FO 7 — N MEAS 2000 FHIIE 21% (HA0 L7
i %o 38%10° lU/ml Ll Lo 77— -tk 1998
EE T 35% d5 o 7235, 2000 EICKE 18% TR
L7, Bl ikic RHA REXZEATLILET, A
EHi RO B19 DNA ER AL LI

AEF+FHOE VILRFRA, 7o2xxA b
M O% 5 ho BIODNA EBMREFR 2ICRL
7. sy A MAREREZ AL Lot 2M
181 b5 T, BE O B19DNA E2NED LTW
. T ThH RHA BAEEAGTIEEMLD 90% 2 B
19 DNA BB T o 728, RHA BEE L OFRF %

Bt Lot 2M210 2o boi, BEFOBIODNAE

I EEA L. 19984 9 BLIRICELE L2 78
Oy OB THREBRUTERZY, €ED53H0
631y MIFREA 1 100C#EAE L TH B9 DNA

R Liedoik.
_ 5 %

B AOEmEICSIT 5 B1o BtERIIHEE 06~
08% LEESRTVWE™, BREYS—<4 5
A OIS LT 1087 £ & 1092 FIE R
DIFEFTHBH Y, 1997 FEICRBWIRIT R H-> =
(50 3). 4 EHRZE L7 1998~2001 S HEKHICH
W, S LS TR T E R WE L H S,
fik M ic> W T RHABRE CTBI9 R EZ R 7
)= T BT EICL 0T, MESERACE
£ MI%0 BIODNA 2 E L WO ESHDHZENT
& 7.

— S RHARERIFORELI~SAMOU A
A MIEIC AR, F USSRV T BIS FiE
DEENIEE D L FURREEE R BI9O re
ceptor TH D PHRLHAMNEE L, RHA BRS
IrELSESRD. b oficEin Shi
Mg RHA BETHBHT 2 2 L8 TEL2E.
L Lass4REE sz — L miEn B9
DNA BEX RS, LT LLRRAGEEMIC
i & - M A RHA BEEZ T D R, 7
Xhimr EAERLEd D LETERY. FlAE

23



BABLYAESE F8E F1E

2001 ExHICRBH E, 10°IU/ml ELED BI9DNA .

PEDT—AMEB I A FR U Fho
fz. vANZADERICET VA A& 107"
'copies/m! Thoinie L, ARREESESD
B A VA BRIE 10  copies/m! BUF & B piTd
<9, BI9DNABEQE IO 14,3y FiTon
TIHARFREESSHICRL IS EH
F—NENTRETREOE, A (e ED 14
2=y b) OUALARMEMD O A ST
LEbnA tTRbLUANVANERENLZED
RHA BE TR ShDEE1H Y, BETHEL
]I ORERNEEI T I RHABREDOS
BOBBETHD.
 BAEAETBYAZ V=T WY
BLAFbhTWA. 7A VA THFDA»BM
MY ERANC i bh s 7 —AMIED B19 DNA &
*10'geq/ml UTFIT5 L 5 RMMN R SNE
(CBER (FDA) : # 64 P MARHZERS (O
/16/99) RPrék, pl4d—222) . E£io, ECEOMmE
AHBKEEOETY ThD PPTA (Plasma Pro-
tein Therapeutics Association) LB, 2002
26 ANBIc 7 — Mo BISDNA & % 10°TU/
ml LTI TA3BEBE2 T Tv5S (Announce,
“PPTA Voluntary Standard Parvovoirus B19”,
March 200t.www.pptaglobal.org/safety/index.
htm)

@ X 5 et Ra i o AF Ay ERER| RO iR D B
19 {ERIEOFNICH - T, SR L7 RHARE
OEBERRETERVE T, BASNATK
YABORZ N —= kBB TOHNERDLS.
NAT 22 J—=vZIiclL TR, + Tz BAk
FEREA HRICERNY T, MiESERAIAREY
ST TORMMEICH L THBY, HIV-,
HCV LW TEREL, /U2 EERLTWA.
NAT 27— 72 MEFHRE L BLED
¥BHIELT, EALRECREFRELBE, H=X
HEHDTVWIZLELED—DTHS. BIg O

31

SETOBEROES E, VAAANECRTSY
ANABDEE"NNAT AV =V OEE

7B, RHA REHZOFFAY ) —=v o

LTCHBTHS.

AHE AARFRTFHOEREES, BARFES
St & —, ILUEE, KR, BERSRTEL
By —0OIHREOD LITRAE LiREICESC
LOTT. ARLOETRE 19 BRARLELRS
KBV TRELELR. . '

x ®

1) Tolfvenstam T, et al. : Frequancy of human Par- .
vovirus B19 infection in intrauterine fetal death.
Lancet, 357 : 1494—1497, 2001.

2) |MABEF: £ AN HTA N B BRE AR
B, tmmunchaematology, 11(1) : 9—13, 19883,

3} Brown, K.E.. Anderson, S.M. and Young, N.S. :
Erythrocyte P antigen : Cellular receptor for B19
parvovirus. Sclence, 262 : 114—117, 1383,

4) Sato H., et al. : Screening of blood donors for hu-
man Parvovirus B19. Lancet, 346 : 1237—1238,
1985 _

S) ERENT : REEEORLERIE. & ks
& A VA BI9 & EOBIREIOVT, BARIME
£35, 42(3) : 74—B2, 1996.

6) Shade, RO. Blundell M.C. Contmore, SF. et al. :
Nucleotide sequence and genome organization of
human parvovirus B18 isolated from the serum of
a child during aplastic crisis. J. Virel., 58(3) :
921—936, 1986.

7) Yoto, Y., Kudoh, T., Haseyama.K., et al. : Inci-
dence of hurman parvovirus B19 DNA detection
in blood donors. Br. J. Hematol,, 91 : 1017—1018,
1995, '

) #EBEEE—RE, fif : Receptor-mediated hemagglut-
nation (RHA) KX Bk bAAART L A ABIY
FRAZ U —=r 70N EE. BARLES
3%, 42(5) : 231—232,1998. _ '

9) EEMT  RET~OFRIHTSIIAVE B
Fiph a6, 42(8) : 299300, 1896.

10} it H: e R TAS A RBROEREF
2. UAAR, 37(2) : 150—168, 1987.

24



= . 5 % OE
NCD FRCI64E LA 13 H

HAFR+THELR  fh

KE - ARMAEREMBEENSEFLR
LA S5 8 [ R 5 5 R SRR

MK AT A HEEEIZ O\ T

MFELEOHEICHE W&, E<HLB L ETFET,

T, BREESEELTIE, FR15FE12H2 28T 0EES 0381
TEHPLBERZ WL WELZATY, FRR1641A200 (k) ICEHE
1 SHEE 5 EMRFENSEEETHES SR ESNETOT, RBREF,
FOBRORROEIIZEY . BMFEFETSFEHEHY E L6, Y%
MicoE, BoLEdTEREERWVEZEXET LI BBV LEY, BlcRSE
FE1EVFE LI OWT, BMMEBRESNIIBEELFEV,

MZT, FTRHROBEIZOWTHERZERNZEE, bW T, Pkl 646
1A198 (H) ¥CRREEBRL TIRHWEFEET IS BENLET,

L B, EEOERICY o T, ftiE . BERVEREEOL BN
NOOFHEME LN bOFEMETE T HERETHLAZNE D, BA
EHENEABHROGRE ISR OEEELBEVLET,

!

%1 V1549 5 AT CHE SN RIANEEAITH I VOB
bR AZFMCONT, BB T AOENEDEDEORARR, KHHiR
ThiZ, o0&,

B2 WE1 512829 AT THRESNAEHI VOS5 07— DT

DR ENTEZEFMIONWT, ERINATHRERCZMEOH I VOBEEF
F DA, '

25



s 21 &
Rk 16581 A 19 B

FEEFPEAEERREMBREARRR &

BAR+FH FEBE
1 RN B D MEFIHIZ DN T

TR 164 1A 13 ANSFEERICL Y SREOH Y F LIZEROFT 20T, T
RO LBYEEWE LET, | -

Tujl
[upit]

F1 TR 15 £ 9 A 5 B CHiE sh BB Mm&ENA T HIV ORELEDL

ZEFI-HONT. Bd T AOBRMEDFNEOBREESE, XHnkithiE, £
DE.

= R I64 1 H 18 RETRIZB T, EaHFH TRV,

kb BT DB A, BILEARICFNOA > 74— A Ky b
MELEZTEY ETH. T RENGHIONTIE, SRELETEE LT
BmLANORYEDREL,

%2  ERI15412 8 29 BHUHCHESAE HV 0F YIKHAEZS hi-BH1-
DT, BH NAT BBRUZOED HIV OBETFROBEHE.

= Dzt —HiZH>WT -
WakER MR (FEHniE) 2 HmREEEATAEEELEER. 1M
EHERESEAMN G0 28— /" mLET) THhold, EHAGNITIIEHETS

27,

Q0T EATIZONT
env C2V3 fE#E % RT—PCRIEIZ L V #8IE#%.. ¥ 1 L7 b — 7 = RIEIC

26



L DHILEIR (320 HEE) #RELLRE. HEN—KLYTF A7 B
THh-oTr,

Q@FRBBEIT I DN T :
env C2V3 fEIk D EEF| % VT neighbor—-joining 1EIT L A R EHEE
WEIToTFER, MEHED TEN L 2TV TH T,

GEIERIZ LT,

E1 THRISEI0A 24 BRI ESA-ER IS EES INMBAEEHEICHINT
HwEEhf- TmAMEROREXMEKICOVWTI OTOHRDEBRR

= HlEOLEEBY

$4  FaR15HE10 8 22 A cHRESh-HiAmERANT G ’J.Lﬂ-'F:‘z'D*f)lzx
DORELFEONDFHIHRILUTOBER

= DIREBED IR ST GTIIFL 7 4 /R DR T8 & 1% 5> B K
ST A LR DB T

i %R AR ORI E SRR M. HOV—RNA (TXT LT 1 AR DS (E 91 NAT
BB TCah-oTe (BFOEmMETRRER L),

LHRERK L BERIKPOT AN ADEEES] (NS3 [Helicase] %8
P 171 HER) ARELAER. mEII &L,

27



<HI#E>

REMNRICHT 5BEF+FHORYAH

1.ﬂaﬁﬁﬁiﬁ{F34>¢m |
AAR+FEHMBOBEFAEDON A FS A OBELERTELEL
T, BEBETOIERZYBBEO W LET,

2. FiBtEKEmME (FFP) OFBRKAE
TRE16F1A30bEEHT2yAK (600) FERE L
BRBEMBE AT 5, T, FR1ITHEIOAIZIZ6 » AM (180
H) OFBREXZERLETH, MOEOF+ 0B HEHTI VRO
EREBHELES, ‘

3. BMAmRKEDOEREEFOFRFLEFTOEA

MBCEENTWSARENH D T A NV ALME R Y OREHRTF %
FELETT, BREOFHEBEHELET,

A TERLEMER IR TS I/MEORIELED — 2220 T,
VELREREY Yy FEEROMEE X —CRALEL, VAL RE
MEZ BT, BRBBEORECOFMAREIT., SEEPICHERY
My FELLTEBY £, ,

Fio, RROGOE B L TRORELSTHICONT b - B %
B TEVDET,

4. NATOHERL

1) BEMIEBRMALRE LTORB 7 — A B oL
BATOINATHHXEZERRICHA LT, BEERESCREORE
BROCRERROBRBMARELEL6N5207—LTONATX
Y=y R SEOMORM MY LTRIELET, 25, EHET
CETHHMEINS AL RAENET,

28



2) RERCREFEOKE

NATOBRERREZESTHEDO—> L LTHBV R XL ARE YA
NAEFT BT N ABHEELZERE LR P D TVET,

T, REFELHED 2BEU LEHT 5 HERORYREILOL
T, TRl 64EE LIEH L 0GR G5, AFAEICR D KRE.
WEYAL A — 5 — DEREIC ST IR A B LT3,

VLA PTANTANAEIZLDMD 7 A VROV TOHON A THIE
oW THFMmEHEEL T, '

5. ERFBETOBMEBREFEICHT I24HE
MEOCHEEELZHZL, BEHHEBEILTWaHhALEOE S
EERILT 57201,
BEOHBMTERBEOB A2/ T, Bt BnEOBEIADR
BPRELFELANLERLTEY 9,

6. ERFEVAILX (HEV) OERREICONT
BHE, O£~ —I—BBEP DAL TERETRAEREIC 2> ki

FMEE=EEOIZIREL, HEV—RNANKUCHE VIiEORE % LR
ELIEEFRESHEMLTEY 9,

7. BEMEORBEOBS
0 L7 0 AR A (S L BR oF DY oS BR)AS I T8 = 5 38 B 72 & O i B 4
HAoTBEExERLET,
1) B 55 5% 1 Fi SIE 0D L AN B
ARy ER LB SR D ML /MFIZ DWW T, B ERER & 7 47 — A< Th & LBk
BRaE FTRE /RIS B ML BB &7 0 L B i S ML B AR B B L A0
TANZ = Fy MBS BERESERLEBIC OV, REAR LTS
Ty bOEBHBINAIDIEN, MEE F—TT7 AT —FF v hOE
HEihed  B<ELERFTH IS BB RO M /AR >0 TiE3<TH
i ERER R BN B2 AT EICLTBYET,

29



2) &M, RMEK, MEHZONT

Bl ERERE Lzem, FROEK, Mo WTH, ARKKRET &
—BMBAAE A v 7 OERERE, ShROEE. LEABSRER. 5
CBRY Y FEORIBBEORBROHFRERSLEL R ET,

F—EML LCANRMEROFME MK L ¥ —TEBLTHY &
T, TORIEKEDEEORNETS L bic, SEETCALKEREY
AN —ERBALEROEL Ay 7 OHBEFECHET IR ER TS
- ATETYT, ,

d. EARHICOXE LTIk, Fodd i e S g RN SR 1 7 4R
. SnRmMAREAIITERL SEEZFELTRY 7,

8. MMBMFORAEEOREIZDOWNT

WA B ORI EREO—B & U Tk 0 4 AFER O E 0
FLET, Thid, BRLETEERD S EEZCRAESADELDR
BRI L2V eEWnWS [ZELTHEEOH B O BERL THFEL TV
PEEVEDIFVET, ERICH o2 COFESCHEATIRET 27
DITAEY BRICKBHE LGS OREY & — TRITHICTV, £
EREERAZ LI LTED £,

30





