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Effect of Water Temperature on Oxygen uptake at the gill in the top
shell, Turbo cornutus (Gastropoda : Prosobranchia : Turbinidae)

Ken-ichi Yamamoto® ", Takeshi Handa® and Makoto Shimada?

Abstract : In the top shell, Turbo cornutus, the effects of water temperature on the oxygen uptake at the

gill and the oxygen transport with the blood were examined by measuring the amount of oxygen uptake,

oxygen utilization (U), ventilation volume (Vg), oxygen partial pressure, oxygen concentration and ox-

ygen saturation of aortic and venous blood, mean oxygen gradient across gill epitherium, oxygen transfer
factor of the gill (To=), volume of cardiac output (Vh), oxygen utilization of the tissues (Ut). The top
shell probably coped with the increase in a oxygen demand by the increases of U, Vg, To=, Vh Ut, when

the metabolism increased by the rise of the water temperature.
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I Turbo cornutus (E7H H AR IR CTOKREER & L
Tk BEELHDO—>OTH D, L L, BFmOHKE
Blo720), FHFERLTHHEGLE 21T ) B E 4 AR AL 0
—DOTH LMW AERICONTIE, THY »HBREENEZ
FRTVBAMIIE, WS LG7- 5 2w,

FIT, FEOIE, YT OBERIEN & BEE) %
(ZIKIROFED, BRAAEAKT COREIREICH 54
FZOBI BT 2 MFEEIC), FV ZOBEREIUCRIZT
KiiB & MR T OB, Y Lo T ORI K
FT B EOREY 2oV THLPII LT & 72, AiF%E
T, YOI BT 2 HFEEIUS L ORI & 2%
FERE LS ST TR O EIC DV TRz,

M# B LUHE
FEIW, TSR AR AR X DA L 7224

TASOMAR & IV 720 K& &1, #%E65.247.6mm (£
il £ AEHE R A, DAREFARICZR ), meff54.4+4.0mm,

RET72.6+5.2¢8 L CWHEHORER35.2+5.1gTdH -
7oo T, BARELICHOMNEW I KX, 200
~ 350 fk % Al (2001) 12 AR, ZFhZNOFEEKIRIC
ARG L 72K % 500/minfEK L 72RBET, fEE L TRk
BEErmH a2 12 AU EEE L7,

FEBRIE, BB 2 BERIEIS X OIS X 5 BRI
ZRAZTRKIRDRELZ WS IS 572012, BRFEIE,
FRFFNR, M ERES L O EICET 2 E 2T -
7z FEERE, fIFHKIRIS.0£0.1T 25 3°CT D605
LA E Uk, 13Co%aLRT) L iEKIR28.0
+0.1C2 5 3T 26055 LA 2 widfifkzifiz
3TET o605 I TS84 (LB, 28Coiga LR
F) IOV TITo 72, BFEEAUZ OV TollEIZENEh
A0MEAR ™D D EFEH20ME4E, ERFEAI A ETIE 2 2 ha0fH
oD EFH208E, MHPEE CiE 22 8ok d >
DERT2A0MR A IV CHEBREAT - 720 FllE, 24K
MR S 72 R EEREE S 2 AN, ISREMRGE RO
B OREL D BAMA L 72o WPIRE L, EARL00mm, w5 S 80mm
OEWLT 7 ) VEOMGIET, KL D 15mmd & I A2
SmmHAVOHERY, EICHERTE2 ANhzb0 2%
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72 FEBRHP OIS A & Ot ik (F, 1/min) 120.060
~0.1000/min& L7zo 72721, IMAPERFHRICET 2 M%)
diKEZ 1 1/min& L7z,

WS T LR, o BICEORS 2 TIZLT
30 B &, BOKMEEL, L-ObIKELXFHIL,
s LT aikIc 1 IR L CREE AR L, B
JU0FoOFERELFHIL, AEIOEBLIUOEFEOHERELT W
THWHEROEER (DR, BERERT) 2Rk,

BRRENE

BRFRIEICR: (Vou) 13, IIES 7 ITHELT, L% A
TR VI E A 5 Ot KOS  (Ci, 02, m1/1)
EFF IR AN TSI E D S O K O AR
(Ce, 02, mi/1) % WinkleriE® THIEL, Vo:=(Ci, 02-Ce,
02) * FEDEMEL, REYZY OfE (mi/min/kg TW) B
FONBHEE YD OE (ml/min/kg WW) TFEL 7z, MW
WE S DU ORI, KOBEFE~O L5AH 50T
BEBIIR10FT AT 5 720 ZORE, HHFTE AN TR WIFR
EAHOWMIAKIZOVTIE, BFESE D BEHRE (bH/Blood
Gas Analyzer 213, Instrumentation Laboratory Inc.) Cilll

E L7,

ERFRFI A=

FRFFINE (U, %) (&, WTES > 1ICHEL T, FEREN
DO AIKDWEFSFE (P, 02, mmHg) B X OHERDP S D
PEHKOEEFSE (Pe, 02, mmHg) AW LC, U=100-
(Pi, 02-Ps, 02) /Pi, 02 L D3RO, TN OBEFFIER,
ROEFEND L5 5 3T REBIIG2055 1T 72 5 WA K & HE
HAKDMHIZ Z N EN105 I DHE 21TV, BRSO
HYETE L7280 5 oIz Fv 7z, WER, %I
7R (R4 mm) (CBRFEEM (72 7 IRFFEARL25/05
L, ¥A4VEY FY 24T )) OFEumEZE#»II L AT,
BERET (rIAv<AzuR -1, FAXEY FY 2R
FV) &AL Cicskat (MacLab/4, ADI) CTiifigacsk L C
1ol O, MHREADWAKIZOWTIE, Tiiot
K% RO LR TS 572012, A ERF = (Ci, 02, ml/1)
% Winkleri:® T, M#E5HF (Pi, 0:, mmHg) ZHifCDEE
FRFCRBRISHIE L7z, BUkE (Vo) &, SBICal~<7ziR
FHWE (Vou), HWEHENOWAKDIBEESE (P, o0,
mmHg), YMERED S DIEHKDOERZESH (Pe, 02, mmHg),
I SN DL AK DA FZ® (C, 02, ml/1) B X O
W EADFEAKDEEFE F (P, 02, mmHg) Z VT, Vg
=1000 * Vo:/[100 + (P, 02-Ps, 02) * (Ci, 02/Pi, 02)] & 1

FHEL, REXZD OME (mi/min/kg TW) B X ONRER
W72 Ofi (ml/min/kg WW) TF L7,

mERSR

MEOWRFESIE, BBEEESL L OBRES=IL, 1T
ICHELC, ABEEIRS % I3 HAEENAR 2 $H A0 L C0.56 £
0.11mi% 1R 5 1 [MOHEREL TRE L 7zo R,
ROBPEND L5 5\ X TRERALG 5 AT ISP E D E %
Bl TAT o 720 LUK, ABREHIRZ> & PRECL 72 M1 & SRR,
HEREAR 2 & BREL L 72 13 & BhAR I & 37,

W7 130, 3mi DR % v CERSERT (pH/Blood Gas
Analyzer 213, Instrumentation Laboratory Inc.) T, Pk
GEROWER, 0.02m DMz HEMO~A 70 1) D12
4571E L CLEXO:CON-K (Lexinton Instrument Corp.) T
W L7z, BRFEAREIE, 5RO oM (£90.24m1) %R
77 A3 (20m) 2L, ThEEERKRODS L TK
AACCHRIR L 72225 % it L 05 MR Rl S &, HilRg &
[FRRIC L ClRFR R 2 e L TR 72,

BIRIMOBEFEIFIEE (Sa, 02, %) 3 L OHHIRITLO R F
HIE (Sv, 02, %) &, #NZFNOEEFEERE (Ca, 0:B L
Cv, 02, Vol.%) B X OEEFEZ = (0:Cap., Vol.%) % H\ T,
Sa, 02=100 + Ca, 02/0:2Cap. B L 'Sv, 02=100+ Cv, 0>
/0:Cap. HRME L7z, BT oK & MM O FIIRRFE T
7% (APo», mmHg) ¥ 1%, BIRIMOEEZSFE (Pa, o,
mmHg), #IRMOMEFETE (Pv, 02, mmHg), YHERE~ND
WAKDOEEFITE (Pi, 02, mmHg) 3 X UHAEED 5 DI
HKOEEFE (Pe, 02, mmHg) & HWVC, APo.=[(Pi,
02+Pe, 02) — (Pa, 02 +Pv,0:)]/ 2 DRI L7z, BLTO
FRFARIEE (To2) 7% 1%, BRFHENE (Vo) BIUA
Po: % FIWVT, To:=Vo:/APo:2 bRt L, KEL/Y
Ofi (ml/min/mmHg/kg TW) B X ONBE R L 72 ) OfH
(ml/min/mmHg/kg WW) T L7z, BIIRIMOERSE % Mk
~NETEA (UL %) 13, BRMOMBEE R (Ca, 02, Vol . %)
BLOHIRILOBEFEE R (Cv, 02, Vol.%) AT, Ut=
100 - (Ca, 02-Cv, 02) /Ca, 02 & D FHL L 720 LA & (Vh)
1, SRR RIENE (Voo), BIRIMOMEFEER (Ca,
02, Vol.%) B X OEIRIMLOEEFE® (Cv, 02, Vol.%) %
T, Vh=100+ Vo:/(Ca, 02-Cv,02) L DFMHL, &k
A7) Ofi (mi/min/kg TW) B X ONRE R 72 ) Off

(ml/min/kg WW) TFK L7, 7, L= (Vvh) &
BRI (Vor) 205, BEER 1 ml & HEEANEST OILE
7R (Vh/Voe) %EHEL 72,
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B EEIGE (Voo) 1F, 13.0C DA TIX13.0C TO.458
+0.093mi/min/kg WW (0.211+0.042mi/min/kg TW)
ZRL, Kimo EFICHE - THINL T31T T1.829+
0.219m1/min/kg WW (0.84640.103m!/min/kg TW) &
WRERL, SHIKIRE LA S LA L7 (Fig. 1),
28.0C DA TI228.0C T1.636 +0.194ml/min/kg WW
(0.764%0.077mi/min/kg TW) % 7R L, KO LHIZfE-
THIML T317C T2.071+0.298mi/min/kg WW (0.966 +
0.110ml/min/kg TW) & Kx/RL, Kz FSE5
LA L7z (Fig. 1) BBFEFM= (U) &, 13.0C0¥H;
A TIE13.0CT42.4£11.0% % /R L, Ko EFICfE- T
ML T31CT85.8+£7.6%% /K L7z (Fig. 2), 28.0C D
B TI1328.0C T52.7+4.1% % /R L, Ko ERHIZHE-
TINL T37CT82.94£7.3% % /R L, KiRZIETEE5
WA LT (Fig. 2), #kE (V) i, 13.0COHBAEATIE
13.0C T179mi/min/kg WW (82mi/min/kg TW) %/~ L,
A D EFHAZAE S THIM L T31°C T529mi/min/kg WW
(244mi1/min/kg TW) %R L7z (Fig. 3)o 28.0CD¥AT
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Fig. 1 . Change of oxygen consumption (Vo:) with the in-

crease and the decrease of water temperature
(WT) in the top shell. Solid line shows the re-
sults at 28.0+0.1C, and broken line shows that at
13.0£0.1TC. WW is wet weight, excluding shell
and operculum. The results are shown in the
mean values (circles) and the standard deviations
(vertical lines).
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Fig. 2 . Change of percent oxygen utilization (U) with the
increase and the decrease of water temperature
(WT) in the top shell. Solid line shows the re-
sults at 28.0+0.1C, and broken line shows that at
13.04+0.1C. The results are shown in the mean
values (circles) and the standard deviations
(vertical lines).
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Fig. 3 . Change of minute volume of the ventilation (Vg)

with the increase and the decrease of water
temperature (WT) in the top shell. Solid line
shows the results at 28.00.1C, and broken line
shows that at 13.0+0.1C. WW is wet weight, ex-
cluding shell and operculum. The results are
shown in the mean values (circles) and the stan-
dard deviations (vertical lines).
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1, 28.0°CC670mi/min/kg WW (313mi/min/kg TW) %
AL, KR LIS TN L T31°C CT756ml/min/kg
WW (353mi/min/kg TW) %nRL, KiRZEKTSE5 L
WA L7z (Fig. 3),

BIRIMOEEFESTEE, 13.0C DA TIZ13.0CT9%5.0+
13.6mmHgZ /R L, KA LA LT ITIF—E Lz R
L, 13.0C &25.0C OPEMED BT A EAED RO b
Mofz (+=1.13, P>0.05) #%, S HIIKRE LA SE5
LA L7z (Fig. 4)o 28.0C DA TI328.0C T110.0+
17.0mmHg% 7~ L, Ko LHI2ME- TRA L, Kz
TEEDB LW LT (Fig. 4) MIRIMOEEF SRR, 13.0T
DA TIX13.0C T37.0+10.8mmHg &/~ L, Ko 125

WHfEo TR L7z (Fig. 4), 28.0CDIHETIE28.0C T
30.2+10.5mmHg % 7R L, KO LAICHES THRA L, K
BERT S E8KL7 (Fig. 4), BETOKRE MEH
DT (APo2) &, 13.0COHATIX13.0T
T53.6mmHg% 7~ L, KO LF12HE - TRd L 25.0C
T28.9mmHgZx /R L, EHICKERZY ERSELEHWALL
(Fig. 5) 0 28.0C DA TIX28.0°C T44.0mmHg% 7/~ L,
KO LRI TR L, KiEEKTSE2 &L

T, JKiE25.0C T40.0mmHgZ /R L, &HIZKIRZT
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Fig. 4 . Change of oxygen partial pressure (Po:) into the

blood in the efferent branchial vein (open circles)
and in the afferent branchial vein (solid circles)
with the increase and the decrease of water
temperature (WT) in the top shell. Solid line
shows the results at 28.04+0.1°C, and broken line
shows that at 13.0£0.1°C. The results are shown
in the mean values (circles)and the standard de-
viations (vertical lines).

B2 EWMAR L (Fig. 5) 0 BITOMBEEIEZE (To2) 14,
13.0C D4 TlE13.07C T0.00855m! /min/mmHg/kg WW
(0.00393mI/min/mmHg/kg TW) Z#7/R~L, Kiliz LR &
&5 L WK L C25.0C C0.04783ml//min/mmHg/kg WW
(0.02205mi/min/mmHg/kg TW) Z/RL, &5I1CKiEZ -
ASHTHZORE MR L Tz (Fig. 6), 28.0T
DA TIE, 28.0C T0.03718ml/min/mmHg/kg WW
(0.01740m1/min/mmHg/kg TW) %/RL, /K% LH 34
% L HEK L CKiR31.07C T0.04602mi/min/mmHg/kg WW
(0.02147mi/min/mmHg/kg TW) %/~ L, KiEz{EKT &
w5 ERP L7 (Fig. 6),

BRI OEEFEE I, 13.0CO%ATIE13.0CTl1.49+

S 50F

I

E
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o
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1 1. 1 1 1
o!O 20 30
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Fig. 5. Change of the oxygen gradient between blood and
water across the gill epithelium (AP) with the in-
crease and the decrease of water temperature
(WT) in the top shell. Solid line shows the re-
sults at 28.0+0.1C, and broken line shows that at
13.0+0.1TC.
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Fig. 6 . Change of the oxygen transfer factor of the gills

(To=) with the increase and the decrease of water
temperature (WT) in the top shell. WW is wet
weight, excluding shell and operculum. Solid and
broken lines are the results at 28.0+0.1Cand 13.0
+0.17TC, respectively.
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0.25vol. %%/~ L, KiD LAt TRA L 72 (Fig. 7)o
28.0C DA TIZ28.0C TL1.16+0.17vol . % %R L, AKik
ZEHSETHIFE—E LM E/RLA, 31.0CLY |k
A3 LWLz (Fig. 7)) —J7, Kz TEE5
LT, 28.0C L 13.0C OB THEREDRD LI
(t=11.569, P<0.001) (Fig. 7). ERIRIMOEER &=L,
13.0C DA TIF13.0T T0.90+0.22v0l . %% 7~ L, JKilk
O LEHIES THA L7z (Fig. 7). 28.0CO¥ATIE
28.0CT0.51£0.15vol . % & /R L, Ki% LA S THIT
F—E LR, KiRART &85 8L T, 28.0C
E13.0COMEMEDOMICIZAERENRBO LN (1=
7.158, P<0.001) (Fig. 7). BIIRIMOERFALHIEE L, 13.0T
DA TIXI3.0CT75.146.7%% R~ L, KiEATEHLT
HITIF—E LA R L (+1=0.113, P>0.05) %5, &
BIZKIRE LSS LA L7: (Fig. 8). 28.0C DY
A TIE28.0CTY96.4£6.3% %~ L, KILD LAIfE- T
WA L7278, KiEFETEETHIREELAEZRLT
Wiz (Fig. 8)o HHIRIMOBRFIAEE L, 13.0COHAET
1£13.0C C55.6£8.9% %7~ L, KiLd LA - TR
L7z (Fig. 8). 28.0C D¥;4Tid28.0C T56.7+10.7%
2R L, KO LA TR L72As, KiaE T s&
B EWK L7 (Fig. 8) o BIMRIM A O ERTE A ALk~ 35

WT (°C)

Fig. 7. Change of oxygen contents (Coz) into the blood in
the efferent branchial vein (open circles) and in
the afferent branchial vein (solid circles) with the
increase and the decrease of water temperature
(WT) in the top shell. Solid line shows the re-
sults at 28.0£0.1C, and broken line shows that at
13.0£0.1C. The results are shown in the mean
values (circles) and the standard deviations
(vertical lines).

A (Ut) 1%, 13.0CHOHATIX13.0C T40% =~ L, 7Kili
D LRI THRL T25.0CT63% %2 7R L, & 512K
LA EELEMA L (Fig. 9), 28.0C DA TIE

100
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So,

o] BN N A PP B A P B
10 20 30
WT (°C)

Fig. 8 . Change of oxygen saturation (Soz) of the blood in
the efferent branchial vein (open circles) and in
the afferent branchial vein (solid circles) with the
increase and the decrease of water temperature
(WT) in the top shell. Solid line shows the re-
sults at 28.0£0.1C, and broken line shows that at
13.0£0.1C. The results are shown in the mean
values (circles) and the standard deviations
(vertical lines).
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Fig. 9 . Change of percent oxygen utilization at the tissues
(Ut) with the increase and the decrease of water
temperature (WT) in the top shell. Ut was calcu-
lated by Ut=100(Ca, 02~ Cv, 02)/Ca, 02. Ca,> and
Cv, 02 were the mean value of content of the blood
in the efferent branchial vein and in the afferent
branchial vein, respectively. Solid line shows the
results at 28.0+0.1C, and broken line shows that
at 13.0+£0.1C.
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28.0CT62% %/~ L, AKiix LA S TH31.0CFTIHIZ
ERICEZRL, 51 EASEL AL, KiRzT
EEp L, 25.0CEFTIRIFIZA LMEE R L7225, &5k
T LA L (Fig. 9),

LR (Vh) 1F, 13.0C oA TIE13.0C T78ml/
min/kg WW (36mi/min/kg TW) #7RL, K LHT 5
AL T, JKi31.0C T407mi/min/kg WW  (188m1/
min/kg TW) %7/~ L7z (Fig.10), 28.0C DA TI1328.0C
T252ml/min/kg WW (118ml/min/kg TW) %R L, JKif
D LEFH I - THIIN L T34.0C T362ml/min/kg WW
(162mi/min/kg TW) %/RL, KiRZET ¢ 2 LiFd
L7z (Fig.10) o BB 1 mi% FAEAIE S O LB 2L
# (Vh/Vo:) 1Z, 13.0COEATIZI3.0CTI6IZRL,
KRS LA 5 LA LC19.0CTI32%2 /R L, S 51Tk
ME LA S5 AL (Fig.11), 28.0CDGATIE
28.0C C167% /R L, KA A3 5 &KL 7225, Ki
FETEELE, 19.0CEFTIRIZEFRLMEERL, 512
KiEEETFTER2 LKL (Fig.11),

£ B

FF T ORI & > ThF#E 2 KRIE 12T DL 25 30T D
HPHTH L EHEEINTWDE Y, KifSeofERTld, HBE

500r
r J
g
N
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>
0 PP Y il PUNTR U | " 1
10 20 30
wT (°C)

Fig.10. Change of minute volume of the cardiac output
(Vh) with the increase and the decrease of water
temperature (WT) in the top shell. WW is wet
weight, excluding shell and operculum. Solid line
shows the results at 28.00.1C, and broken line
shows that at 13.0+0.1C.

BIGE (Voo) FFKIRIST B L U28CTOVTNOLA
2D AKID Ao THEINL C, 31CTIRKER L7,
INLEDZERL, FFLIHEICE > TIFERKRE &
T KR T, KikAS LH 2 LR TR
L, L2d I ER L CwakiR (KR 1288
SNFITKIE3IC TIRRERT EER HbND,

Z O, HokE (Vg) B X OBRFFI =S Ko L5
WS THINL 720 fSETIE, BRSNS % & EEEF
MZIEHAT 2 e RIS N TV D T,
B R BER R ORI PE - THIIN S & 2 Bk & OB N4
BICHRZ EHFLASwEREERTWEY, INbH0
ZERs, YT, KR EFIHES TRUEHR AL
7, BOKRAEMINSE 2 2 CRBRERE TS
EHTET, BRFEAMNED AIFICHASETHRL TS
EEZOND, O LX) KR L BRI E NS
LU, VT L[ UIERM T 5 Crepidula fornicatam
THRDHNTWNEY,

T, KR LAT L ERD L) I EITH) 2 &
12 & o THUKE ORI & FRECEE A S MR ST
FHENETHNSETWE EE2 515, KiRA25CICE
A5 F TR, BTOKE MEOFIMERTITEE (APoz)
EAIRD EHAE S TR L7z, 2oz ehbd, Ko L
FAE o THITOKRD S MIFE~OBRFOIHUTET LT
LEEZOND, Lo L, BRFEEIGE (Vou) (3HIML 72,
C oKy, MTORFEINE (To.), LHAMES LUH)
IR AP DR & LA A~IETE A (U 3ARRD AR -

300

PSR U S T N | I W P

P .
10 20 30
WT (°C)

100

Fig.11. Change of perfusion requirement (Vh/Vo:) with
the increase and the decrease of water tempera-
ture (WT) in the top shell. Vh/Vo: was calcu-
lated as Vh/Vo:=100/(Ca, 0:-Cv, 02). Ca,0> and
Cv,02 were the mean value of content of the blood
in the efferent branchial vein and in the afferent
branchial vein, respectively. Solid line shows the
results at 28.0+0.1C, and broken line shows that
at 13.0+£0.1C.
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THARL, BFE1mi BN ETOCLELR L=
(Vh/Vo:) 1A L7z, BCOMRIEIRIE ORI,
HH T Z NS MO 2 2S5 2 12Xk B0
TOARN A AR DB KRR & ML ] 00 e S e e
DA% &% AT TR & ML PO R O I = % B
KB LICE o THEBEEED I ENF—RICED LR TW
5%, FHITYH, BEOMEY 25T, AHEIHA
L CHER IR 2 30 S 4 2 B IS B BESE o S M 5 %
TALT ABEERIR 2> & MR~ L Ciitie T 2 L
I S THEO SRS L TR & ) IS+ 5 2
LI X o THETORN T AZIERM A RS ETnD L
Ezbhb, 72, DHABEOEING, #TERLEE
ERHFEANL CER S EHTREL 25 2 LIEWAL 2 TH
%o BRI O % MAE~NETEHE (U oKL X
OB 1 ml % HUREAIE T OB 2 LR (Vh/Vo:)
DAL, MHLA S HARENOERE O IE L ORR%E -
AERLRAEHHAMHAT VB EEZRLTVWD, TREDT
Ehs, FHF I HOKE L BREFIHRE RSS20
13, KR OBIERAVNE W22, BUREOBIINRE D
BT oK E MEDOFIGBETHAEOK AR 5 2 &8
TY, TNEAD 72O ICMEIRBRORENIC & > THT Ol
FEIGIRZ R S, SbE THBAIRE 2 IR
WASETHBRBIRZ NS EIEREELOND,
KiEA25C & 0 b LH$ 5 &, HToOKE MED T
FE (APox) XKL, BEREAGELHMLZ,
NHEDOT ERD, 25T LY b EFH LA, 25CTET
OFFNINA T, HETORD S ME~OEEE Ol % Bk
DL o THRFEMELBIMSE MR L LT,
Pk i EFFAHREZ LR IE TV D EZEZ LN D,
L2 L, BOIRILH OFEFE % Mk~ 3 H 4 (U 1dKiR
O LFES TR L, BE 1 mx M~ ET I8
A E (VR/Vo:) KLz, bl bid, L
HHEOZF LW > TREIEER T 2BES
25C UL T OIRIED & 9 1M A & AR~z & < P55
CUENTELRLK Lo TVAHRTHDLEEZOND,

C O

A T OMLCT ORRFARIN & M & 2 ERF L 12O WT
o213 5 HIT, BEENE, BREFMNE, foke,
MEDOBRFTIE, FRFEE RS L OMRFANIEE, Toke
M3 IR TR 3 7%, BT OIRFAEHG)=R, O,
HARANBR TR 2 P 2h 3 4 LI T TR OB OV Tl

N7z T, KiH LA L TREEIERT 2 L&, ]
IR, ok, SComRFEIGDE, OtEs L
AR TR 2 B R S & TRRRE R ORISR L T
W EHERIL 720

51 F3Z#k
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