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Effect of Egg-washing with Isotonic Solution on Elimination
of Bacteria and Viruses before Fertilization in Salmon
Aquaculture

Masakazu Konara>* | Shigeru Ocawa!, Hisae Kasar®
and Mamoru YosHmmizu?

Abstract: Egg-washing with isotonic solution has been used to improve the artificial fertilization
in fresh-water salmon aquaculture. Usually, unfertilized eggs are rinsed twice or three times with
isotonic solution and showered before fertilization. We investigated the effect of egg-washing using
rainbow trout eggs on elimination of some causative agents of cold water disease (Flavobacterium
psychrophilum), flunculosis (Aeromonas salmonicida), infectious hematopoietic necrosis (IHNV)
and Oncorhynchus masou virus disease (OMV), quantitatively and on prevention of intra-ovum
infection with F. psychrophilum. The number of live bacterial cells or virus infectivity titers
which were eliminated by egg-washing, was 10°CFU/ml in E psychrophilum, 10°CFU/mli in A.
salmonicida, or 10*TCIDs,/ml in both of IHNV and OMYV. In shower washing, the eliminated extent
of E psychrophilum or A. salmonicida cells increased with increasing isotonic solution volume.
The ratio of intra-ovum infection with F. psychrophilum was clearly less in rinsed eggs than in
non-treated eggs, and result of detection from showered eggs was negative. These results suggest
that egg-washing with isotonic solution is very effective to eliminate the bacteria or viruses on egg
surface and is able to decrease the risk of intra-ovum infection.
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A B ENEZLND,

ETAHT, WAKHEOY rFHEHEERICBNTIE, A
THRINDOBA U 2B E2 HET L2 205,
FINL 72 K2R %, & 350 Coiigs 5 SRt
PR (FRZE S 1958 5 ML 1976) 25 & LT\ 5, FRIN
RO IIICIEEE, Mk, JRRs & OEBIN R B L S
72, TRV ORI LRSI S
FEAIMATHEL, HEEEDICEEDE I T
Y (LU, BEWINE§2) % 2~3H1T). &I,
JA& AR LI 2 TR A I R Th s, FE
BRIR) L CE R ¥ x 7 — RIS B L iR %
YT A (LT, Xy 7 —=#IiE %) 2% b b,

COXHIZ, FPERINEIEZEEEM LS5
HETER L TWAEETRTH LA, Lo T
%KH, BKD H B X OV THNV 7 & O itk % &t
REEEDSTE VT S, IIREATRIGF S NS Z LICX 5
TIINEGD ) A7 MEL oo TWDL T EREZ BN
bho ZTT, BIKREEZELMRE LT, ANTHRIIO
BEZAT DI T 2 SRR L O BRI AR % Em I
HOMCT 5L &b, FEFTEPEINEIC & 2 I &G
DGR RIZOWTIIZ W22 1> 70T, %
DFEREWET 5o

MEB L UOHE

it = U~ X L OREER
EBEANORMERLO =D~ AMHA 4 B2 4
7o RZHEIN B L OMRIET % V90 b & O I& G 0 3B 12
U720 RZHEINZ, WEEFE (NaCl 9.04 g, KCI
0.24 g, CaCl, 0.26 g/ Z587K 11T 3 kR, iR
2L 72

RIERL, FRIVOBRIZ AT v L AR )L Z W T
BILL, BB LA NV ABEOIEEIZH 2, &
HIRHE B L O > Z ) R OWINRAER I IZZ 0 F F 4t
AL, THNV B XU OMV O#EIiaERICI1E, AREm T
DI ANVADRAZ#T L7280, EEFEIS cm OH T A
o — VASARIER40 ml % A, (98T 7 (156W)
®30 cm FTL04 SRR (LT, UV &5 54) &7
B LB L7z, T2, BKEHE O UK G ER
Tld, WIS L2 — S| % bk < 72012, L
045um DAY TL ¥ 74T —THBRHE L 72k
WEHW. 7ok, PEINEERH oS ARE R B X
O YRGB o A @RS O — i %, 406 V2 i ik
(FBS) % 5%l L 72t A b7 7 — H RSP
i & Coomassie brilliant blue (CBB) ¥5#h (¥pAf - &
7K 2006) (ZEE L THARRR B L O > Z ) FFE D
FHELBRWZ E 2R L. F72, 7 AV APEINEER
WZH W72 UV BESHLEARE R % RTG —2 Mg |28 L

- FHK

TIHNV B LU OMV 235 SN2 & 2R L 72,

HEHERS LT 1L RDIES

BB X, = 2~ AR 5 5 BE L 7235 K (06
—003%k) BLUT Iy bT T MEADSTHEEL
HoZH)IRM (08— 029%%) ZHEEl L 720 WIKIEIZ
DWTIE, WY A b7 7 — i RRH (FBS5%7AN)
T15C 3H M52 L 7255282 Wi %, 4,000 rpm 5 73 O
D BER, RIS, IR SEIE T 2 Pk L7
B2, Y OREBFARRE I L T1/5E0ORRESE
P EE S 2D O EARHEEE Lz ¥oF9
FRWICOWTIE, "YU 7 by AR (R EE:)
T20T 2 HERFE L7 Wi 2, WA & Rk I HEE
ATV, o Z ) IRBE A ER L7z,

T ANVAMEE LTIE, =V~ AR S5 L
72 ITHNV (RtNag-9612#%) B LU L =V~ AW
a5 508 L 72 OMV (RtNag-0010%k) % L 72,
IHNV (22 Cid, RTG2 Mg M.OI=1 T L,
CPE 73531 L CHIRL S EE 2225 BE > & FUBE L 4G 00 721K
2, B A ILE0AS ym DAY T LY T 4 VEF —T
AB\L7-b0% THN 7 A VAR E L, SERICftd 5
¥ T -80T THAFEL 720 OMV IZDWTld, RTG—-2
MBI HAE (M.OI=0.1) LTHEL, VA IVADM
I & RAFIZ DWW TIZ THNV & [FHEIZAT - 720

RO ER

HER 1 SR IFERIDRREE

VEIERIE L, SIBEBY TITbi T2 BEIMESE 105
DX, BEWHIE 20, ¥y T —EHINE 14T ) 3R
L, XTI —URIND A EAT ) REREAT - 720 WRRERD
PRI TAERNS, AR EB £ OV A v ARG & ) %E L
FREOEINC BT A BE R LR B, £
JEARHRHZ DWW T E R Z BN INERER % 47 - 726
e, MALEARIERE E 7213 UV RS LER GRS 30 mil
WA LT3 ml ORERET F 72137 AV AW E RN
THPARE 2R L 720 RV, =D — (500 ml
Bw) IC= VY ARZHINE 1,000 KA, 75HRRE
Wik 15ml Nz, HAINEERL 72,
SEEIEINE, {HYIN IR S 100 miE Nz,
BEABECHIE L 2O B EWINE LRI EEE
BCHEMEE 21T o 720 KIZ, IR/ RAT L
A IVIZINE L TR BRE L, FIVNOIIIZR
L C100 mID P HE S % > v 7 — IRICHAR L oo
L7z 208, ToIZINoKGE L, W%
0ml EHIIAE Y — A —ICIE LT ¥ v T — %
9P % B CAT o 72 3BT, TEYYIRIEEIR & s L 72k
ZHEI Z NI T 2 L AR IVICINAE L TH S, FHLU
HETy vy T =8I E o720 ¥ v 7 —PRINCEH
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L7eBwE, 79 AF v 7 8oORBHEEGR (B
100 ml F 7213500 ml) (ZAGERH Y * 7 — 0% B fHF
THEIEL72bDTH 5,

PRI £ B BRI R AR L 720102, IR Cidis
Yeg 75 ORER % 1ml, F 728 TR0 TR TR
OFEFEE 1 ml L, HEBEFE 2T T A0 ARG
filfia 5 L 720

AER2 DT —EIREDEVIC L BRER
HEALERARIETZ60 ml \2xF L, SAOREE 6 ml F 7213
HoZIH)IREW 6 ml Z AL T, ZNENDOFHGAR
ERaER L7z U= — (500 ml 75&) [ ANz=
U ARZREINL00080 12k LT, {5GRIEE & 15 mi
2 CTHGINEVER L 720 PEIRD 72D 3 % 5
o %, 1,00060I012xF L 50, 100, 2008 £ O
400 ml D 4 BEREE L, WEINTEIEEER 1L I2BW T v
7 — VRSN & BATIT o 72356 L RARIZAT - 720 PEIRTR,
FREBRX D5 1ml OB AIRILL, HAWE, ¥-
Z ) IRE B L OB O A R A E L7z,

HEHS LY 1 IV ZBEREDBIE

PRI L 72530 D W O SRR 2 L C 1065
FEELA ML, I AT (B 1978) 12X ) AW
HE L 7ze WAIRBIZOWTIE, BB dceZ Y
A b7 7 =7 (FBSS%AIN) FERPARE#Z M LT
15C 7 HHEEL, EHROBEEIIOWTHH KR
Ml (0 HAKERRRERSIAZH) TR
4 FEERESB L Y PCR Wi (FiH 5 2006) 124D
WEEH L7z o2 )W oW, FEAERTHIC
TSA ¥ (EWHLS) %/ L7- CBB & RFARE;
ML CI5C T HMEF#E L, I g T - 72 W
EHRTA L CHEERE A2, 72, FEHICBV
THIFHA A B N7z o Z ) IR DAL O T & — R &
LR L7z 2B, ARWEHEICB T AR
10CFU ./ ml Td > 720

[HNV B X 0F OMV 22 W TliE, L 72808 %
PUAEWEE: (5K - BA 1989) 12X ) — R ALEE L 72
12, Hanks'BSS %= ffi [ L C10R5RE AR L, D
50ul #96XD~ A 707 L — MIEEEL MBI
FE L7z BEAEF15C Cl4H MR 2E L, CPE O ZBUR
HE % %2 L C TCID 5 5512 & 1) ™7 A )L 2 i 2 0 52
L7z i L 7-Rasfim o fEdE iz, THNV (2 EPC
fd, OMV (2 RTG -2/l % H 7z Bl 4 7<ik
@ Behrens-kdrbar (T L7z, 2B, Il
EIZBUT BMHREAE, 10M°TCIDy,ml THh - 72,

AIKTRE DI R ER
AT A N7 7 — AR (FBS5%A) T15C

SHM¥E LW %, 4,000 rpm T 5 75 5050 B
L, ¥z ks LR, WESERRE Iz CH
% 24T 5720 S HIZE O BEIC X ) S % B
I U7 HAR 2 ARIEH10 ml |\ 2BE ST, BRYLH 0%
KIRHE W 2 ER L 72,

BRI IE, EEPEINIX, W EVERIIIX, v T — BRI
X3 L OIFEGER XD 4 X E RS 7. kL=
VRARZRINZ4005 T O 4 XI5 T, KA %
200 ml Y — B —1FHE L7ze SOOI L TH
ATREE 2 2 ml Nz, IBEBRPLIHESEL TINETH
GelL 720 FRBGF X OINL, B O D D IHESE
T 2ml HINZ 7. T2, BERIIX TIE, 7HYH0
1240 ml OREETE L INZ TR EWLIVEAT, T x
7 —PEINIX TIX40 ml OFWHEERE T v 7 — I %
15720 TNHOINIK LTI ARER (3RTD
BA) %20.2ml A TEMLEIZ, FXOINIHEH
fiH K200 ml N2 THS 1EMEE L THKE &
Bz, FOk, WERE NI — FH| OKEHA VY
U BRELEE) D200 THE L T s, Sk
IR L CREZ1T- 72 SIEMKIE, M5 TR
TERALEE L 72K EAKRCTH Y, FFHIH P OKIRIZ10.5
~115C Tho7z. B, HHIVOEAERIEIZLT D,
K ARERX D & YA ORWEE F 72135 % 0.5 ml $}
WL CAEREZ HE L7,

AR YR 21 H A3 L 7B 5T, & X205 %R
PH6OR Z BRI L, K Y F ¥ 3 — FRID200R5# T15%
MIHEE L7z 201k, SSIRIIZZEY A 7 7 — %
RPHRE b (FBSS%AsN) - CsAsL, JHEMA S D
W ER 1T T 5, 96X~ A 707 L — bD%
well |2 1H 9 DINEE L7z WEES S TN 2
THD, WEMETIIZE L CRILL 720N % 55
WIZERIK L, 15CT7 HIEZE L7z, B FICHgsE L
7eEBOEFE 2RI, PUSARIMEIC L5274 F
BERRB L O PCRMAIC L ) W a2 R L 72,

w X

IR T2 R DRRE IR
SEHTINEAT 5 72356 D, BKFERE, E-% )R
BB L O—H&E OB ER R % Table 11Z/R L72. &
ATEEEUE, TEIIRT O 5 %I O 4 H $A310%2CFU, ml
THo7zh, H1RBIOE2HOFEIEIN LY
10°73 X U110 CFU/ml 12 L, E51I2y v 7 —
FEINIZ & D 10*°CFU/ ml % TIZA L 720 8 X9E0H
1[81d 72 ) OBRE&I1Z10°°CFU ml, 3+ 7 — %I
LB BH 13104 ~10>"CFU/ml T&H Y, 2 [ Di#E
EPRIRE v T =PI A PR e — B O BRI £ B ARk
B=1310*"CFU/ miTdH - 72
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o Z ) IRHE UL, PEINETIZIZ104CFU mIiTdHh - OMV %, #EINAT O ESAHi7A510>4TCIDs, ml Td -
72h5, B 11A1B L O 2 Mo EPRINC £ 11078 & 7255, B 1IAB & O 2 Mo ERINC £ ) 1008 &
U'10%3CFU ml 12IA L, &5y v 7 —#INc & U'10*TCIDgy/ml (2 L, S 5123 v 7 —3kblic
D10*ICFU/ ml (29D L7z BEHRINIE D720 D X D 10MTCIDsyml £ TIZIRA L 720 X501
WHRIZ10YCFU ml, >+ 7 —¥IIC X A RE = H720) OFpFERIF1007~10"TCIDs, ml, ¥ ¥ 7 —%
104"~10**CFU/ml T&» v, —HEOPRINIC X 2 Bk PIIZ X B B E 213102 ~10*3TCIDyyml TH V), —
H1210>*CFU/ ml TH - 72, HOBLINC X 2 #1310 TCID,y ml TH - 726

— B L, PEINETICIR10YCFU ml T& - 72
7%, HE1RBLOE 2 MOBIHINCLY10*B L O D v T —RIEEDE VI L BRETIRDE L
10%°CFU/ml % TWA L, ¥ v 7 —#RIBICI3mH HEHBOBELY ABRMICEZ THRINL2HEG0, &
RADIT E T2 Lz BEWIN1MB 720 OFRE IKIFE B L - Z 9 IR OBRHE AR % Table 312K
#1310 ~10MCFU /mil, ¥ v 7 — I X BB H & L7z WKIRIIE, PEIFAETIC BT 550, 100, 2008
A0 < ~10>'<CFU /ml TdH V), —HEDFEIPIZ X L 000 ml OFFERX O AH 131077, 1076, 10™9%
5BRHEEIZ10Y<CFU /ml TH -7 L U10CFU/ ‘ml Td - 7275, #EI%IIEENENn

SERPEINC X B IHNV B X OF OMV @ %) % 1051, 10°4, 10*%3 X UM10*°CFUmi % TIZigA L 720
% Table 21278 L 72 THNVIZ, #E U0 AT o J& 3 i 7% TEINC & B KK oBRE =X, 10 10%2, 1078 L O
10TCIDsyml T - 7275, #1HB L O 2 MO 10*9CFU/‘ml TdH V), SFRAH I IR
XPEIHIC X Y 105 TCIDsy ml 5 & UN10°4TCIDs, mil s b L7z
AL, E512Y %7 =3NS X 1 1031 TCID,, mi o2 WME, INHTIC B 550, 100, 2003
FCICWA Lz, BEWRII1LES 72D OBdEid L0400 ml DEBEINX O AH HA1082 1031, 10323
10%"~10TCIDs/ml, ¥ % 7 —HIC & BB L M033CFU/ ‘ml T - 72735, %I IIZERZEh
10*3~10*°TCIDgy/ml T V), 2 M OE I B & 1052, 10>, 10*°3 X UF10*'CFU/mil % Tl2igd L 720
Oy v T =32 PR 72— ORI X BB WINC X B2 B KX OBRE R, 1029, 10%°, 1035 X
10**TCIDgy ml T > 7=, 10%CFU/ml TH V), SEHRHH 313 & IBRE

Table 1. The number of live cells of E psycrophylum, A. salmonisida and other bacteria, eliminated by egg-washing with
isotonic solution

E psycrophylum A. salmonisida Other bacteria!
Group Process (log,(CFU.ml) (log1(CFU./ ml) (log1(CFU.ml)
before after eliminated before after eliminated before after eliminated
1st. Rinse 6.2 5.7 0.5 8.3 7.3 1.0 49 3.9 1.0
Eoo-washin 2nd. Rinse 5.7 5.2 0.5 7.3 6.3 1.0 3.9 2.5 14
£ £ Shower 5.2 2.5 2.7 6.3 3.1 3.2 25 03 25=
Total? 3.7 5.2 49<
Shower Shower 6.1 3.7 2.4 8.4 5.7 2.7 5.1 0 5.1=
egg-washing

1 Bacteria were isoreted with CBB-agar medium.
2 Total eliminated number of bacterial cells.
3The lower limit of detection was 1.3 (log;) CFU/ml.

Table 2. The infectivity titers of IHNV and OMYV, eliminated by egg-washing with isotonic solution

IHNV (log;,TCIDs, i) OMV (log¢TCID5, ml)
Grupe Process — —
before after eliminated before after eliminated
1st. Rinse 7.4 6.1 1.3 5.4 4.6 0.8
Eoo-washin 2nd. Rinse 6.1 5.4 0.7 4.6 39 0.7
gg-washing Shower 5.4 3.1 2.3 3.9 1.4 2.5
Total® 43 4.0
Shower
. Shower 7.1 4.6 2.5 5.1 1.9 33
egg-washing

* Total eliminated titer of viruses.
The limit of detection was 1.6 (log;y) TCIDs, " ml.
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Table 3. The number of live cells of F. psycrophylum, A. salmonisida and other bacteria, eliminated by shower-washing with

isotonic solution of each volume

Isotonic solution E psycrophylum A. salmonisida Other bacteria™®
volume (log1,CFU./mi) (log1(CFU./mi) (log1,CFU.mi)
(ml./1,000 eggs)  before after  eliminated  before after  eliminated  before after  eliminated
50 7.7 6.1 1.6 8.2 6.2 2.0 5.6 4.0 1.6
100 7.6 5.4 22 8.1 5.5 2.6 5.3 3.1 22
200 7.9 4.2 3.7 8.2 4.6 3.6 5.9 4.2 1.7
400 7.9 4.0 3.9 8.3 4.1 4.2 5.3 3.3 2.0

* Bacteria were isoreted with CBB-agar medium.
The limit of detection was 1.3 (log10) CFU/ml.

Table 4. Detection of F psycrophylum from rainbow trout eyed eggs, reared for 21days after egg-washing and furtilization

Number of live cells’ Number of positive eggs Ratio of positive eggs

Group Treatment (log,(CFU/mi) (positive/sample) %)
NT? 13/60° 21.7
Poluted eggs Rinse-washing® 3/60° 5.0
Shower-washing® 0/60 0
Un-poluted eggs NT 0/60 0
!The number of F. psycrophylum live cells after egg-washing.
2 Without egg-washing.
3 Eggs (400) were rinsed or showered with 40 ! isotonic solution.
*The limit of detection was 1.3 (log;o) CIj‘U/ ml.
5 Statistically significant at P<0.01 by X *test.
2 377 151 o B
— B 1, PEIRETIC BT 550, 100, 2008 L Y = B

400 ml @O & PEIN X 0 L H 05106, 10°%, 10798 &
10°3CFU/ ml T - 7275, BBz FhEn
10*°, 10*!, 10" X U10°*CFU/ml % TIZild L 720
VEOPIC & A KX oBRE &I, 101, 102, 10MB Lo
10%°CFU/ml Td - 72,

AKRE DI B

WOKIRH 2 RN L 72 R PE i CiE g L 7290 o [X, {5
el % 2 FEFH O J5 3 CHEIN L 7200 B & OVIETS et g
FHD 4 FRERIX DFRIFIZ DWTHT o 72 H S BEO R %
Table 4 |[Z/R L7z 3K, WK S & LR OREEIZEIT
% 2 BRIX O IR R PR O AR F 72 (25 o A TR &
(&, HEEINX T10%ICFU/ ml, # X¥EIPIX T10™® CFU
Sml, v T —HIIX TL0%°CFU ml T V), FEREGe
XX TIE 0 CFU/ ml TdH - 720 FEARIN O B 55 B
FIZBWTIE, WHEIIX B X OV XPINIX 0 5%
TRIFW A HE S 1, EINIX D IR O EIE1313,760
K (21.7%) T H, iE EVRIVXIE3,60%1 (5.0%) Td -
720 WX DBEHINOEGIZBWTIE, MEIFMICEE
# (Px2<0.01) 2dho7e v T —HINX B L UJE
HYHRRIXOIND S KRE T TSN o720 &
72, SN S QWG BEIZ S - TB 2 7 o 725K A
5ORMHMAEICBWTIE, £TORBRX OIS b
EARENL DB S N 2o 720

A BHEE ORIV A ORRIFEARRA I LTI,

TRIE R 7> S KR H A310'~10"°CFUml, & - % ) ¥§
772 x10'~8.3 x 10°CFU “ml (B4 5 1992), BKD
#%%4.0 X 10%cells /ml (Evelyn et al. 1984), IHNV
X 0° OMV %910%1~10*3$ X 1°104~10%! TCIDs, ml
EHKS 1988) BEDBES NS Z MG SN T 5,
REA S (2009) &, BN FETE A3 /K% H T10°CFU mi
PEciHEREEN TV D IR AL T 5 2 & 2
BRI S 22T A L & b2, @ENZBIT 23857
RO HIZ1X10°CFU mil DL ICARE LT 5 H4A
W= TRONPLZEBHELTVDE, TOLH 2B
POINE NN 2R L, fF L72GE 13N
PR ETWBIREEDH D, INOHEREEZ TITSZ
WX VIO D ) A7 BINE LT B 720D HED
VETH b,

ARIFZETIX, WK OFEEY 7 FHEFHO N THRINIC
BWC, ZHEHEOMEZHME L TERL TV L%
FEEINEEDS, AR TG G S NI DB G % T,
PN DB 2T 5 TV B DTk RV & # 2,
IO BRI R+ EE2ICIERT 57200 %
10720 FMAMGIBIT BERIEETIE, 3, BELZ
I3, I3 & OB 72 &0 BIY & BEii 720
I EBRIIAY 2 ~ 3 A ThN, KW TY YT —I2L5
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VEORAM TS TIN5 o=1%, I 1
TR LTl ~21&E3NTWDE (BEFEKERE
It 1957) o
COX)BIEENEEEFTVE LT, BEUINB X
By X 7 =IO TREICHEIIREZ RN E 25,
1A PRI & 0 EAREIZ10FEEE, ¥ o7
JREE TIZ10'A2EE, THNV 35 X 08 OMV T10LEE DB
WEIBRENESH L EHLNE T2 T2
HIMEEDFERTH L ¥ T —HINC XY, HARNEHE
TIZ10% 2, ¥ - % ) iRKE CTI310°8 %, THNV B &
0 OMV TI0*RE OBH, BREMED RSN, £
LC2MOE@EHWINE 2 v 7 =PI % P 72— D
PURVEIC X D, AN TIR10%, ¥o 2 )W Tld
10°, THNV 3 X 08 OMV T10*EEE DR, FRERH
WRDHLNTze T2, T T —PRINM 3 % S50
D%, JI1,000K 1% L T50 ml 7> 5400 ml F THEN
LT EITED, ¥ x T — IO BRI FATEG KA
B CI10%E <, ¥ o % ) HE TR0 12 F <l 1
FTHEIELMEDII o 7251, —HMEICB W
TlX, FREOHEEIZ X ZBREMEOME EBD 51
Lotz TOBMHIIAHTH Y, SHOM %S
5o

WIS, GARFRE CEREICHER L=V A%
BEWINE Ty T =T L2 &1L, PEON
WIINES DB IR D 502 &) o T, A
F 5 GRN w FCallBR L 720 PEIR 2 1T 72 o o 7250
KOOI TH Y, FARINOE I BT 2 I
JEAII D EE1321.7% TH > 720 TN LT, BX
PO E NI DIEFE X107 E TR T L, JIP R GeIN
DEEII50%6TH Y, ¥ v T —WHIPL72I0TlE, Hig
FED1009F TIZIRT L CTH Y, TIPSt S h
ol TOLHNZ, HEILHRINIINTH > T
b, TINS5 LK ) IBYREAMKT L, JIA R
DY ATDINEL I b EWRRENT2, 12750, &
KIRH DR XHINC BT BREEDS, o2 ) HER
[HNV OFERIZHRTEL, 2072012, v 7=k
PN L BB EIIFESETH L OD, HINEEORE
BRI OFFEARIZ IR TR TH o720 T D&
WHIHEHRIEIC L 200 TH D0, FEORMEICE
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