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Aeromonas salmonicida N7 AT 7 —HIEBEEKRDBRIEIZOWT

HE P—-KBE BRH* - AR BA*

Pathogenicity of a Non-protease Secreting Strain
of Aeromonas salmonicida

Kenichi Tasima*, Yoshio Ezura*
and Takahisa KiMmura*

Abstract

Previously, in a series of studies we reported that there is a positive correlation between
extracellular protease of Aeromonas salmonicida and furunculosis of fish. Although most of
the strains of Aeromonas salmonicida produce extracellular protease, we found a non-protease
secreting strain of Aeromonas salmonicida which also caused furunculosis. In the present
paper we discussed the pathogenicity and toxicity of a non-protease secreting strain of
Aeromonas salmonicida Ar-57.

The results obtained are summarized as follows :

1. Toxicity of the culture supernatant of this strain was not detected in goldfish.

2. The death of goldfish was not observed after inoculation with the ammonium sulfate
(859, saturation) precipitated protein from the culture supernatant.

3. In the case of inoculation with formalin-killed cells, some goldfish died in the early
phases of post-inoculation.

4. Toxicity of the cell suspension ruptured by French press was similar to that which
was inoculated with formalin-killed cells. The supernatant of the ruptured cell suspension
obtained by high-speed centrifugation had no effect on goldfish, whereas inoculation with
precipitants obtained from any centrifugation have shown similar signs of toxicity such as
those caused by formalin-killed and ruptured cells. But precipitants obtained from high-
speed centrifugation had higher toxicity than that obtained from low-speed centrifugation.

5. Toxicity was not observed with suspension of spheroplasts (30 mg/fish) of strain
Ar-57 even with a high dosage.

In conclusion, it can be reasonably assumed that pathogenicity or toxicity of the strain
Ar-57 was caused by some components of the cell surface or the cell wall itself.
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X B F &
1. $EH
WMEEBREEIRT VS A. salmonicida &, 7 v 577 —¥OELENERMICL, EEHCLS
CEDLRNTeh -7 Ar-BT R KEEBRICHER L 7,
2. #EARURAEE

g, RRERMBIIEOGRBS,» SEA LEEN 1U4g HBEMHI2Zcn 0SREA
Wic, SERBORE IATER (1983b) & RMBICER L1,

Incubated on a shaker at 20°C
for 24 hr l

Centrifuged at 5°C for 20 min.
(9,000x g) l

Culture supernatant _— Viable cells

1

Protein precipitated with
aceton (67% v/v)
1

Washed three times with physio-
logical saline

. . . !
Protein precipitated with .
Weighed wet cell
ammonium sulfate (85% satu.) clg el wet cells

Suspended in sterile physiological

saline

Inoculated Control
to fish sterile physio-
logical saline

Inoculated
to fish
! ]
HA filter Control
(0.45 ym) heated at 100°C
! for 30 min.
Confirmed
sterility Inoculated
l to fish
Inoculated

to fish
Fig. 1. Preparation of samples of 4. salmonicida Ar-57 for pathogenicity and toxicity tests
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3. /o077 —EiEHoREE

7'e 77— EORBEHH (1983a) L RO TFE T > 1,
4. EORRENEX

ERHAREORE AR (1983a) & FMEROFE T -1,

5 WEME - IBUERAEEROBYE

1) #RE GH) FBR BERIERUREZSEESERKEORRE

T2 Fig. 1 iR Lo, B3E 4. salmonicida Ar-57 DA BEREBR L, 71 3 vE#T 20°C,
24 B RIRBRE B, HOOE (5°C,20 min, 9,000Xg) X W EB L, HAEYBEEBEH/EKT
3% E, REBEEYIISLC—FRECAS L) CHBEABNREXCHERB L CHRL
2o

¥R PERIAIROELSEERR Y, MESEELERRIIHNE (BB, 1983b) Fk
FBK, BEHHBEY T L-b D% % Fh Milipore filter (HA type) &L, ZOFKEY
ERBREACER L CRBETHS - L 2R LIHBICER L,

2) A=Y vFEROINERGEE O FRR

FREE L Fig. 2 iR L e, B H A2 B EEENRIEXCBET 5 2 ToRBI ) LRAFETH
Bo RA= Y VEEILOWTIREDH 03% OEl&I k=) vEREML, —WHRER, FREHK
CXOAEBEOEE LV EXHERLCHERA L7, MEFEEI, EERERY 1000C, 30 Sk L
TeboRER L,

3) MlEMER, MU FER R O EMRE fragments ORI L

FEk Fig 3 wwR L, BABRBROFE ) Lt EFETHS, HREEREROANI O

Incubated on a shaker at 20°C
for 24 hr l

Centrifuged at 5°C for 20 min.
(9,000 x g) l

Viable cells

] —

Formalin-killed Control Heat-killed Control
cells 0.3% formalin cells sterile

in physiological (heated at physiological

li , .
Confirmed saline 100(? for saline
i 30 min.)

sterility

Inoculated

I ]

to fish Inoculated noculated

Inoculated to fish
to fish

to fish

Fig. 2. Preparations of formalin-killed cells and heat-killed cells of 4. salmonicida Ar-57

— 141 —



— T —

Incubated on a shaker at 20°C

i
Cell fragments
|

|

Control

0.3% formalin-
physiological
saline

Inoculated
to fish

for 24 hr l
Centrifuged at 5°C for 20 min.
(9,000xg)
Cells
i
Ruptured by French press
(1,500 Kg/cm?)
0.3% formalin Centrifuged at 5°C for 40 min.
i 20,000% g
Confirmed %G:%: 3)
sterility 7,000 g
i
Supernatant
Inoculated Control l
to fish 0.3% formalin-
phy:i ological HA filter Control 0.3% formalin
m
saline (0.45 pm) heated at
100°C for
Confirmed 30 min. Con.ﬁf'med
Inoculated terilit sterility
to fish N v 1
Inoculated
Inoculated
Inoculated to fish
to fish
to fish

Fig. 3. Preparations of cell suspension, cell free suspension and cell fragments of 4. salmonicida Ar-57 ruptured by French press
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BRBBRICO>WT 7 vy F 7L R (1,500 kg/em?) THEXHBEL &, 03% OElEGTHrA <
Y URGIL, —HWHRELLE, SHEHOFEELRWC SRR LTHRA L, MREEEEBRT
7LV vF IV ATHEEREEL K, B4R TEOSE (20,000Xg, 16,000Xg, 12,000Xg
RUT000Xg) L, B85 hic kigicouvC Millipore filter (HA type) %L, FARBHKIC X b &
HTHHI LR LBHERA L, HEM fragments FFR O EEFEXBLROZhLholt
BT hy —FRECAS L) CREABPHAEKCHREL,03% 0E& It L~ ) YR
mL, EEOEELRVC ERBER LKL,

6. 3@ spheroplasts FHRLE

spheroplasts FASLIC 24 » T AT RHF (1976) OHEEX SR L €, Table 1 (/RTHH, T7cdh
B vEMCHBEESRIEER L LT_=0 Y A Y Y4 1,600 10/ml, pHRBODHIZ
Tris (hydroxymethyl) aminomethane 50 mM & U4 & 11 % spheroplasts DEEE ¥ AR T 5 7o
o, MgCl, B U sucrose % £ Fh 0.1 M, 2.5% OEISTHML T, T ORMIICHAEHERBL,
20°C CIRBEER LTV, BEFHYIC spheroplasts DUEUIRE Y MG T CHET 5 L3k, BEK
D% b - TEHE (0.D. 610 nm) OE(LEBTE L7, 753 spheroplasts BB B Fig.

Incubated on a shaker ét 20°C
for 24hr in a medium included
penicillin G (see Table 1)

l

Centrifuged at 5°C for 20 min.
Table 1. Medium for forming spheroplasts (8,000x g)
of A. salmonicida Ar-57. J

Meat extract 0.5% Cells (spheroplasts)

Polypeptone 1.0% -

NaCl 0.2% ] ) .
Tris(hydroxymethyl)- 50 mM Washed thre.e times with a n.1ed1um
aminomethane m without nutrients and penicillin-G
MgCl, - 6H,0 01M

Suclro.se. 2.5% Weighed wet cells (spheroplasts)
Penicillin G-K 1,600 IU /ml

Dist. water 1,0001

Suspended in physiological saline

Inoculated Control

to fish sterile physiological
saline

!

Inoculated
to fish

Fig. 4. Preparation of spheroplast suspension
of 4. salmonicida Ar-57
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AR LT, B~ =~ ¥ v EnEgH (Table 1) CHERE% 20°C, 24 REIRESERE, B L5
(5°C, 20 min, 8,000xg) L, E£EHK, =) v&KmEH 5 meat extract, polypeptone KT
penicillin G B\ - EROBR A BV CHEAEY 3EEE L, EEHE BABEEYAIEL C—
ERECLE? XS CRELEHRECEEL THRL L.

7. BEBOBEERUBSE

£RB OB AR (1983b) wkF A &R L RO FE T » 7o, FBREIRENM
% 10 HfE & Lo filikang (1983b) SRAKRTH 5.

#® 2
1. gtEBEEHOFERYE

BESE Ar-57 MO TR M D EEE S 1L Table 2 iR L, EREEEIIAIH (1983b) ToKERY
ZELCIEY I EAREREC LT 3mg (193 mg/kg) B L7, HEERIEERMTCISH,
WREORERIEE XN, 2HE, SHERUVIBBECEhEFh 1 BT OB L1, BRRALHA
BBRER BRI MEDERS K bhifl, KEOHE, RSSoERIBEIh, 10 HREMH
BHROEABRICOVWTHBEILCER, BROME bR, Itk BREAOHEERRUE
B bBEREO AT - R, TN TOERAGCERE BRI LB,

2. SRR E LEROBN

LEREEC L AEHOBAERIL Table3 R L, BEABHEYEIC L T 447.8 mg/kg &
Lt B ek 10 BREEHRYT, fSoERLBDbhith o1, ¥ 10 HREBEE, &S
LR LM LRERLGBD bl ot

3. ERLBEHMRSEECRESOEMY

RESEEOBESOSEOKER L, Tabled KR L%, B0 FECL h AN LEELE
BES Y EEEHYE LT 87.7Tmg/kg #1& U -t AU, BE% 3 B BE» LB IciE
NEEIhAD, b HALUBCIBEE T DL A bR, UL 10 BROEBTEAEHETL TS
b Dot s 10 HEMBROHRAOMEET Rtk oftR A s\ TEETSE

Table 2. Pathogenicity of viable cells of 4. salmonicida Ar-57 in goldfish

Fish number died**

Dose* . - Signs of dead or
(mg/kg) Days after inoculation survival fish

1 2 3 4 5 6 7 8 9 10
193 o5 1/5 0o/5 0/5 0/5 0/5 0/5 1/6 1/5 0/5 | scale loss and pro-

trusion

swelling
haemorrhage in and

liguefaction of muscle
control | 0/5 0/6 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| none

*: wet cell weight (mg)/fish weight (kg)
** . fish number died/fish number tested
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Table 3. Toxicity of culture supernatant of 4. salmonicida Ar-57 in goldfish

Fish number died**

Dose*
(mg/kg)

Signs of dead or

Days after inoculation curvival Bsh

\

1 2 3 4 5 6 7 8 9 10
44178 o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5]| none

control | 0O/5 0O/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| none

* . protein (mg)/fish weight (kg)
**: fish number died/fish number tested

Table4. Toxicity of protein obtained by ammonium sulfate precipitation from supernatant in
goldfish

—

Fish number died**

Dose*
(mg/kg)

Signs of dead or

Days after inoculation survival fish

1 2 3 4 5 6 7 8 9 10

817.7 o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| swelling
scale loss

haemorrhage in and
liquefaction of muscle

control | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5{ none

* : protein (mg)/fish weight (kg)
** - fish number died/fish number tested

DR THAOMBER OCHANEMEDIERNL Sz, PRI SEREED bhir o1,

4. FRAT) CRERUINBFEEOSY

A ) vREEEC L AEMHAROBER A Tables iRl iz, 1RYYEARER L T60
mg (4,310 mg/kg) BERELHE, B#EEX 1A 3E, 1 BB 1BERE LA, 1 BRERELL
SRIBEES RO FARMMR HANLNLEOERIL ik s, BEA, BB
Ml biviz, 4 B HERAREEABMOAM, BEMAREOISRER OHARE- RN H
MEOFERNZ b, 10 HEHEFROEBRACSOWTH 4 HEREALABOERIBEEZ R
72,30 mg (2,155 mg/kg) BETI, BEEEK 1 DB 4 BESEL, 1 B2 10 AFAETHRLERL,
BA, 4ABREHCZOERIE 60mg EBIZADRIER L BERKEDOERTH %, 15mg
(1,078 mg/kg) LT, EEE IHHC 1 BEFE Loz I0AMEERIER L, BXARI
2 EEREIIAR SR, R LT 4 BV TSR OBSS - RO Mg RREo
ZbhBLDLBERINL,

MAREEBC L 5EHRBROE R Table6 KR L7, B4 EHBERE L T60mg
(4,172 mg/kg) HREHT 2 B, 30 mg (2,086 mg/kg) BEAT 1 BIo BRI IC#h iz
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Table 5. Toxicity of formalin-killed cells of A. salmonicida Ar-57 in goldfish

Fish number died**

Dose*

(mg/kg)

Signs of dead or

Days after inoculation survival fish

1 2 3 4 5 6 7 8 9 10

4,310 3/5 0/5 0/5 1/6 0/5 0/5 0/5 0/5 0/5 0/5{ scale protrusion

2,155 4/5 0/5 0/5 o0/5 0/5 0/5 0/5 0/5 0/5 0/5 | orloss, swelling

1,078 /5 o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | haemorrhage in and
liquefaction of muscle
haemorrhage around heart
control o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/6 0/5 none

*: wet cell weight (mg)/fish weight (kg)
** : fish number died/fish number tested

Table 6. Toxicity of heat-killed cells of A. salmonicida Ar-57 in goldfish

Fish number died**

Dose*
(mg/kg)

Signs of dead or

Days after inoculation sarvival fish

1 2 3 4 5 6 7 8 9 10

4,172 o/5 0/5 o/5 0/5 0/5 0/5 0/6 0/5 0/5 0/5| none
2,086 0/5 0/5 0o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
1,043 o/5 0/5 0/5 0/5 o0/5 0/5 0/5 0/5 0/5 0/5
control | 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | none

* : wet cell weight (mg)/fish weight (kg)
** - fish number died/fish number tested

&6 i, 15 mg (1,043 mg/kg) AL L FHRASERIFD SN T, 10 BERFAETHEE D
R RIZB W THRAILRFELRD Ok -1,

5. HEBORGIRMGEA, MRBSBLE _EIEAR BN fragments DO

MiaRkERERERE L 5ERBERE Table TR L, 1RYVEABEREICL T 60mg
(4,630 mg/kg) BT, ERKXINBR2ERER L, LrLERACIARNIZY, BHIRNI
FRERIFDOARI T, ERLUCHERR, BEEEA4 FEEI v BENTLCERLROH,
3BT A b0 b EE I A, 10 AHETREROH R OKRE, BB T 0 X FHwa
BRUOHAN ISR S, 30mg (2,315 mg/ke) BECTE, BERIHAC1BEEL, BY
BRI 10 HEOMBERAEERIAERL T, BREARUCARRIN RN EIRAERS 60 mg 8
BOBE L IBEFAROER%Z R Ui, 15 mg (1,158 mg/kg) BT, BRI -l diT~T
DHABCEET A CEEL AL, HSXHFRANELOZDOREEDEH -1,

R s R OVER B MO By fragments #EAE I L A B OB R 12 Table8-1~8-2 1R L
foo MBEEEREBRICOVTHIRDO Z L BRLSBOBEORER Y E 2, * OO LFRK & Il
BT EhZThEREZR L, AR ThoBERck T 1BY Y oBER I EER
EEICL T 60mg (4,732 mg/kg) HMUETHS,

43 20,000xg T LER (MRABE BER) BERA CIBELMG, flofkRkdabhd, 10
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Table 7. Toxicity of cell suspension ruptured by French press in goldfish
Fish number died**
Dose* . . Signs of dead or
(mg/kg) Days after inoculation survival fish
1 2 3 4 5 6 7 8 9 10
4,630 2/5 0/5 o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| swelling
2,315 /5 0/5 0o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | scaleloss, haemorrhage
in and liquefaction
1,158 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/6 0/5 0/5 of muscle
control | O/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| none

*: wet cell weight (mg)/fish weight (kg)
** . fish number died/fish number tested

Table 8-1 Toxicity of cell free suspension ruptured by French press in goldfish

Fish number died*
Centrifugal . . Signs of dead or
force (X g) Days after inoculation Survival fish
1 2 3 4 5 6 7 8 9 10

20,000 0/5 0/5 0/5 0/5 0/5 0/6 0/6 0/5 0/5 0/5| none

16,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| swelling (1/5)

12,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| swelling (1/5)

7,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| swelling and haemor-
rhage (3/5)
control 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

*: fish number died/fish number tested
Dose : supernatant solution equivalent to wet cell weight of 4,732 mg/kg

Table 8-2 Toxicity of cell fragments ruptured by French press in goldfish

Fish number died*
Centrifugal : . Signs of dead or
force (X g) Days after inoculation curvival fish
1 2 3 4 5 6 7 8 9 10

20,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/6 0/5 0/5| swelling

16,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| scale loss

12,000 0/5 0/5 0/5 0/5 1/5 0/5 0/5 0/5 0/5 2/5| haemorrhag in and

7,000 1/5 0/56 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| liquefaction of muscle
control 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| none

*: fish number died/fish number tested
Dose : cell fragments equivalent to wet cell weight of 4,732 mg/kg

HEABHEERDEHRERCS - TLAMLERIBD LR o7, LWBRY (HEMR frag-
ments) DEBA T, BEPEEPEEAR L b 0D, FidOMREERBEREG LTS
£RE L BERBROERISBE IR,
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Table9. Pathogenicity of spheroplasts of 4. salmonicida Ar-57 in goldfish
Fish number died*
Dose - - Signs of dead or
(mg/kg) Days after inoculation Survival fish
1 2 3 4 5 6 7 8 9 10
142 (no wash) [ 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| none
# ( wash) [0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| none
710 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| haemorrhage in and
liquefaction of muscle (2/5)
1,420 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| swelling haemorrhage
in and liquefaction
of muscle (4/5)
cotrol 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5| none

* . wet cell weight (mg)/fish weight (kg)
**: fish number dead/fish number tested

16,000x g Tk, EFEREERAT 1 B ERESMIcsiiVERESA LR, KD 4 BIIML
BERLIBPDOOB I o7, WBWEERTE, BRI, £RAX 20,000xg OBFE LERKD
RERDSBE X hic, 12,000Xg T, LREREER T BEBTMAEORE L SN E ML L
Wi, hilmEEacl, BERIAAR1IE, 10HBC2RBER L, BEARL L X vAR
BICE VT H AR, SIRAT R 20000Xg DBE ERBECERIEE I K,

7000xg Ti¥, LERBEEATILI RS RCEESMEOEEROHALRMAA b, Ik
EEERA T EEE1IBAC 1 BER L, BEARVERRAOF RIL|iT ) 20,000Xg O
ELBERETH T,

6. spheroplasts BBEDEFM

spheroplasts BT ERIC L 2B ORERIZ Table9 e nLkc, 1BY VY HAKBEEICL T
3mg (142 mg/kg) HBETIX, BEBHEOBEGROFRCH1bLT 10 BROREFRTFALERD
ZohY, 10 HEOHIR KT RREBED b hieh -7z, 15mg (710 mg/kg) BEEHTHE
BHRFROER S b iz o7ch, 10 BEROEIR T 5 B 2 BEERM LD KT OtfE
ROBAR M ARE X i, 30 mg (1,420 mg/kg) ERETIL, LRV EFLATL1r-7cbDOD5
B 4 BB nciiEsrabh, 10 BRATREROFR T VT HNaMRE UHEA
HilnE D ER B L i,

¥, ThETOERAMOREAR UERRBICKT 5 BRICIESIEAR SRR LED
bhish o1,

= =

RoX SRCETD 7 v T 7 —YRELAKORKREATEHRET 512D, S£THE, Ar-67 K%
DRFEEECOTHEER YT, £OMKR, FEZSRACH L CHERTNM LIS - BRE
DEREXEL, O THHOMBRUOHLLREDLh, IEBEYEFMRCITBLEAC
b, ThbOERIPABEERC L H5IERI AL, Wbd2R - L 5HRRE L Bbhi,
o, CORBREARCKS CTERRMHEERSET IR TH > &hb, HABEOREY
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B7e77 - €CEEROLNCHE~NETHE-LDEBbh b,

FVCTHEE LERERCL 2BHFARTIHARAR 0 BMoBRHMbM bR RIEAD SR
T, REKREISLERIBD O N ote, COZLILT 077 —¥EEAKICET 2RBEOR
§ (1983b) iwk\ T, AR E, WhOAEELOBEBHBREBDLRILOD, BIEAED L, i
CEERN AN olel bR EXD L, 7rT 7 —CEAKRCHAKREEOETRALRE
TRTFHRIWZERELBEbh5,

WEEFEROBABOBRY A4, Thbb, BEFERICSOVTT & /I0E, &K
TRESEYT, JOREZSEEGEEGFICOWTFOBEPRIL-EE, HRATEEE
3HEHE LERMMMIERE S AON, ZOEBET b0 IBE IR, LarL, 10 HED
BIEHEF I BT 5 DR o, ok 10 HREOBEEOB R CRERHMEX FTHROBM
BEUHANBILEDR - % 5 FHERELRL bR, ThODERIAEN T » T 7 — CIEEE
BThdIbmb, 7o 7 —€EUNOEEWEICIAEREE 2 LR S, REABEIELRNC
BHTHLTT AL —EEENRADLRTWEZ Ehh, ABRCRETAEN L IZ 201D,
LA LARRC BT 2BEEEHEET 1IRY IV IBOMg THHH, FnF 7 —EELEKEIOR
RICHER L eREsERHEES T3 1/3BHEE T, B854 24 HRILIA A RRE R 05 AN
HIMEDIERAYEL, TRTEELTWEZ 0D, AHABEOEEYWEIEEYWE L LTl
BHEWLDOTHAI EELZBND, T, SO DHREIEEABEESO 7 T 7 —EiEHEY
MELIZEZ A, BEHEIBERRLUTCh -7 LI TIHLRAFOBRIEERYWE OBRELRA
HTHEEOEMR I OVTRE L7,

A ) VRARBERBICI A ENRROER, BERRCH»bLT, EREBRREVCRCEL ) A
LR, BEACIHFARNEINOZLNE DL B o1, Whbdie - X S BRERIEL LRI »
foo L L, —HOICHAEE, B Ol ma i bhi, 2o BBEME BT AL Rch -
oy, ARBEENISEETMAICISROBEREORERYE Lz, ¥ 10 AMOBEIR
BOFIRTREERTIK THRAOMBE OHAREMAED bh, EmBEER L3
BEUERBR TR, BUEROLALAEZ DL S -7, WThOEBRCREVCLERAIRLLA
TEOMA RN BRI THEOFERDBDOhicholce D EDERNIL, sr~Y v
REERETHEEEOV KO TI5mg/l BEEBENEVEVL0D, WbRBLE-L R
BRENLADh I &, BREOEZCLOTRIEERE VAT NER LI L, BT
TAEBEE TRV ThoBEERECREW T HLRITREERSA DAL Z L, AED
FL5HEHRMRICL > THEEH L VIER LT 2 MREBYE Y &Ml TAET 2HE
CERERTSES TRV HEIRD, kB, SLKEHEASEYEOFALYEREL, KRWT
WRTERBREE L ALY, BERECHpLOT A~ ) VILEEBOR & FHEE% 1 A
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