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XA Y HA OEBCET AR, TOROEER
ML 5B E, B IUREYEIC & 5 ERERREL L
LHEEL, O\ TikZ B0+ 5 BAE DK EED
FHCEERL 9 5. 3 Cic #AEICB TR Schisto-
soma mansoni DA B, Australorbis glabratus 1B
LT % DATRE A 75 EEREIT ZE S iR & { B s T
% (von Brand et al., 1948, 1950 ; Mehlman ez al., 1951 ;
Newton ez al., 1955; Weinbach, 1953 ; Weinbach et
al. 1956). Thiclk L, bREIRT 5 S. japonicum
OHELTH B Oncomelania nosophora TRV Tk
R (1958), Z& 6 (1958, 1959) %% OEIFD R\, -3
E513 1) HOWERARE, #ic O, EEEL RO KRE
SLOBMER, 2 B0 0, BRICH JETHROME,
3 TCA RoHRIRHEND O, BERICE XIETH
BV TERETHEOTEDTI I EHMET 5.

Mt & FHE

EEc L URILELR R 2 TRESs e On
comelania nosophora T, WEERsNIc B\ T HOBEE
i 203 L 7o SRR AR SA & iR SR/KGEAK &2 AL TE
KEH T 2y — VHICES, KB Lke 28, KR
CERS 2 Ecicdl Eb 3B EFZRU EMAE LK
bYOTh 5. v

=R =0 DERIZOVCTENZRD L ) s
EBRFE R TR

1) O, PEELHOAREZSLOER: MEFORE
Bk ck ke, BB LCHETBASED LET
BWYky, zoEE® 0.5mg ¥ T torsion balance T
E»D, #ED 0.lmm ETEHRLE. O HEER
Warburg #EztE IV, 8K 18~19ml DAEZHIC 20
~2%5 apH & A, 30°C E CHIE L. HAVEH
£ 5.0mm UToEAglcizen Bie mEEML .

e A F T A e LT 1.0ml OFEEAKREH . War-
burg %20 FdFFiciE 20 % KOH # % 0.5ml Ah
< CO:, ORI & Eho7z. BETEICE L REHIIEA
20~3043T, Ho O, EHEEICEL T 10~15 FHET
60~90 4318, HRED s [EZ LT WEFOF
sagEs 348 100 [B], #RIEIX 3.5em THBH. WER
RET VBB LBRESKSERELCE, THE
B U 7= messpipette (2% b L —EBOKEREN, <
HICEREZEAL, §156~30 5%ICB 5 KO HE

FUCHEAEOMEE L.

Kbz I 5 ED O, WEEZWET 5 ERTRAT
Yt O, OJlElc Winkler Kikz Al vic. T7b5H
300ml PEEEZETLIHARODEN T ALV HT 50~
100 2fko B AL, %9 0 O, &L —ERHkE
GEEE 30°% X % 20°C) %0k H O, LD EEL DT
HpO, WEREL L. EARE3EAL L N/100 So-
dium thiosulfate # $ > THE L /.

2) fEoR O, HEEB LU RO LB T ETRE:
BE 6.0~8.0mm 2HTHER20 2k XV 7x5 RE
¥ ABMEEEICRE L. ERBLLTAVEIHOT
N ZENOEYERE I 6.7240.36 mm, 6.93%0.29 mm
6.81+0.48 mm TIhEHERIL £50 5. REET
b bR EEE DR E L 6.64~6.93mm THO7c.
Zh o 0B IR4E CHIETH R B HEIC Lc DT
FSN T bDTHD. ERFAMRBESRFT 0.5/
300~350 cm? DK% 5 BRIC LEOHTHREL, b
FCHKIZ X VRSO E RO, ERETEDD
AEREED 3 BZFNZN = DEMERICES O 152
AT hrofmBloXB 25252 e, RMEBEICH
7ZERUAS SORBEPICEE, KRy DHERT A
L7z, EEREE RHRE L L ICEAS OB X EocR
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3B H 1 EHUKRRIC 20 6 2 80 THEAS O fhsh iz &
e,

FZREED O, HEES XV RQ i (von Brand er al.,
1948 DIRIZ L7 D) 1%, EROFEL 3 HEic, %l
IT1% 6 HEBICHITED FEIC Lz o Tl 2457 o7

HUEEE D O, WEB XU RQ fEIC RIES B0 B
GOREERDIDIC, ROMEEREITRT. Hitk
Pishtc 34 H EIT, BIERECEEIE LTo X% payilcrica
ERRICEA .. MBS 3 BB L7 BRICERZ
D O HEEBID RO EERELLLICHEL
7o. ZOFEBT 1959 42 F 10 Hickhs, [FE3 H 23 B
CRT L7chs, 2o ZBREETo sHES 25°C, &
& 15°C, 4 20°C Tho7-.

3) TCA ROHMRHEYO HEFERIC K IETE
H: CORRICHCIRIL, Dl kb YERETS A
FLL LRIREOH i CHRE Sh, 52 o%%E 6.5mm UL L%
BTBRTHE. ERFMEDICHLY, hbHER
KR LT RIS T TR L T2 0 R E R B
. TR BEEEIRG L AR s S, SR
VELRICETZ2ECRETS. 20k nBEr S
TERAEE D ERS OISR ORER (1~2 /0 23+ %
W, T ORICERERO B R B X Rk e &
TEOBDEVHMICE OO THS. HREERI £
TR ZHICHET 5 250k 5 % a v ol &,
torsion balance CTEDAEMER 2 IO, ~¥3
TEIAHRE WYY 5. FEERN 200meg (FE 0K
15 [EAEICARY) OMUIME#EE Warburg 2552 12 Ah,
1.5ml DEEEREEE (pH 7.1, 6. 1) X0 0.05 M %
HH 1.0ml 2RBERICHFNT 5. & CO, 12k
HicdH 5 20 % KOH 0.5ml CHRING 5. £E LL<
Hvic TCA ZfkHtEmz succinate, malate, fuma-

rate, citrate, 3 XU a-ketoglutarate T, #® Na ¥
EEMALE. Thb HERIEIT fumarate, a-ketogluta-
rate |3 N/10 HCl T, foRBEREKIZEHEho BT
YR pH 7.1 38 X U86. 1 icFHlL 7=

O, {HEEIX Qo fE (Oyul/hr/mg dry weight) T
L7c. RERAERCRERIIROFEETEH Lz, 6.0mm
ULEomkRse 5345 H1ER26 2k Vi3 558k
LY, RBRERAEMERL TN, 5EAY 110°C
IR IR L O, HRERZE Ok AHERE LY
BEREO O BAFEZ23.941.5% Thote. i

200F 545.0 mg. wet w.
91308 "  dry "
/ (40 snalls)
/o/
O
100 277.0 mg, wetw
66.5 " dryw
(20 snalls)
= o
7 o
2 ° o
=
a /
5 o
A|37.0 mg wet w.
= g " .
o / & (?gssndll:;y :
> o o A/
x
o / A/
o /
o
30 60

TIME IN MINUTES

Fig. 1 Dependency of oxygen uptake upon the
weight of soft tissue of O. nosophora

Table 1. Oxygen consumption of Oncomelania nosophora at 30°C

Average Average No. of Oxygen uptake Oxygen uptake

Group shell length body weight snail used ,ul/}}l,r/snailp ul/l'}x’rg/mg éry W.

(mm) (mg) °
B 1D) 4.07+ .49 7.66 — 60 1 52 3.20
2.C 4. 27+ 48 8.25:E1 64 53 1.68 3.49
4D 4:35-F 43 8.76 —— 60 1.80 2.84
5€ 5.61-E 29 15 02-£2 78 25 2. 70 3.06
4.C .56 3l 15 1653 05 26 2.85 2.69
2B 5. 13 2 19.23:£2 A3 24 3.30 72
5B 6. 60 31 24.74+4 .93 25 & dl 2.66
4B 6: 57 34 24 .97:£5 .74 20 3.60 2.02
4 A WALt O 33.07+4.09 20 4.00 172
5A S8k 20 32.90+3.59 25 4.20 1.81
2N 719 2 2, 30272 77 20 4.52 2.04

Respiratory medium, distilled water; Gas phase, air ;

Volume of vessel, 18-20 ml.
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Fig. 2 Relation between size of O. nosophora and
its oxygen uptake
R R L 20 O HEE L OBRIEE 1 KiC
ALIZEL T, ZOREL VERCHED I VHERE
PARMEET 200mg kL TR :
= R
‘D IXAUTADKRESLZD O WEEDBR
a) Warburg fEEHC X5 EHD O, HEE
% 1 RGPEICH 72 E REEOFTRER L OESE
BEOZWENEEL, Bo/hSCE» SIERREFIL, &
HO O, EEL 1 EEYS Y (O, ul/hr/snail) B X0V
BRERY Y (O.ul/hr/mg dry w.) TEHLZETH 5.
ORI IV RKFHITINERE LY XV LED O, 2iHE
MEH G R) & CENHBED O, HEXEV
LEOBBOIT LA TES. T CABYD D O, HE
B, THRER X O EHREORICH LT 7y b
TRLE2HMOL S5z, Thb=FEOMCZERE
RS S iz
b) Winkler Kykic X 3 Hokh O, EEE
VR 7.3840.37mm % H3550 2k X0k
REEER, 30°C BEO 20°C 2B\ TAFED O, ¥
BEZPE L. KB 30° BI O 20°C LT3 O
HEE X 21 2Fh 4.35 pl/hr/snail 3 X8 2.79 ulfhr/
smil THov. & LIZBEIERT DR Z HEERET =R
ICHIB UpiisRdzse (1958426 A 13 H) #5H (FH 18
H) 3ZU11 0 (54 24 H) BichiE:REzhZH
0°C, 20°C izHVT O, DHEEE HIELL. 5%
IC£h 2 3.52 plfhr/snail 30°C, 1.61 gl/hr/snail 20°C,
U B#izizzhEh 2.37 pl/br/snail 30°C, 1.53 ul/
hr/snail 20°C DfEZ 2 7. 30°C BI L 20°C D O,
MBI, 2225 ERIETERZNET T 5 i3V R,
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iz 30°C DIEFEEIR 20°C o Eh IV bEL, T/
D Qu FR2.1~1.5%5xL7. T DFEREE War-
burg BEFTHRIE L723hA 30°C) &M+ 5 L, F—
BEORESE2ET2HIIKFCBEIPNIGETLER
JKIEC BRAE bz Xk 9 72IRkAE (Warburg O, HIER)
Th, 20 O HEEICKRET R VT L 2HH L.
2) ﬂﬁ%;ﬁﬁﬂ@ﬁﬁ%ﬁﬁw(hﬁﬁﬁﬁiw
RQ B RETEE > T
%Sli%%:%%%ﬁﬁoaﬁfﬁb%ﬁﬁaﬁ%
Hedic 4 Ao O, JHEE (Ofsnail) % LFI0fEE 100
% e LTEDOHOEET r v L, BIZAHBOHIEIT
RO fEZR L7z, HUEREIRID 34 BRT itk C Sk EEE
D O, HEER XV RO EIFHHKD ETICHELTED
EEEIREA L, 34 HEIZIZ O) HE 28V T EEY
FDHKIT0 %, RO fE 1% LD 0.83 5 0.67 % T

Dlic. Thick Lo B ERBRERE) TR\ T
iﬁﬁﬁ CEDDOEFNTERD DD, 5§ 3RO

{—EMEERL CBELRE BEEFIRAD h iz 2
t.ﬂﬁwaamﬁﬁuﬁwﬁﬂéﬁﬁbtﬁ,&ﬁ
3 HERICIE O {HEB LT RQ OFE L b xHiR#EE I
FSBMEERL, BIXZ0 4 BROTEEMS L TREED
A LICHEE CREREEL Tk

O oxygen uptoke ® oxygen upfake
o RQ x RQ

S
o
|
a
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Fig. 3 Effect of starvation on oxygen uptake and
and respiratory quotient of O. nosophora

3) TCA R ENGHEY O HERAEHEHIEIEARD B 5%
IR fe\E 3

citrate, fumarate, succinate, malate 5 TCA FZDH
IEEEY © R AHERR O HEIC ST REEHR Lo
BT, 30~70 waozﬁéwﬁmﬁ%#ﬁgnh#,_n
B DEBRHIZICE T SREEE pH 244 0 22 kR
BlEshic. 22 TERESHER O BRI I ET 2 F Y
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Fig. 4 Effect of pH of experimental fluid on endo-

genous oxygen uptake of minced soft tissue
of O. nosophora

Table 2. Effect of tricarboxylic acid substrates
upon the endogenous O, uptake of
minced soft tissue

Per cent acceleration

of endogenous QO,
pH of the mixture
in chamber

Substrate added

T.0~7.2 6.2~6.4
succinate +46.6 +-145.7
malate +12.9 + 30.3
citrate +14.9 + 28.0
fumarate =187 = 291
a-ketoglutarate +20.9 -+ 198

A pH OPRERFALILLEZ A, BARDOZ L TEREN
z bhic. 3Tib b REEEED O, HEIZ/MNED pH
DISENIC LB S LT O HE R HERT 5 2
ERRE N, £ T ERBO BB &8 FUNRD
pH OZbE TEBLET/NEL TAedic, RINERE
W pH ORIEEH 5 % BHERO B2 ChikEoE
ZR) T5ZLREOTUMEOEREED . HRIIE
2FRIEARTTEL, #F T A pH 7.0~7.2 T succniate
DM DOIEEDITMOGZEL D bHAD O: ¥
BEKNBCHENESES. AF Y L pH 6.2~6.4 DA
1%, pH 7.0~7.2 ® H4& XV a-ketoglutarate & R\
T, O, HEEOHINEIKTH O

% =

Warburg ¥EE % B\ T 7 28 % Rt 58, &
BUEM A ESEH LT hER LR, SEIOERICH
WEISFA VAL DT L, PERVEBECRETET S
A, TORZBREMMNE SO pAMEL L. BE0
HOBEERE L L 25 BEEFEO s~ &5
5T R0k, ZZTCIOREBREOR Ve
BEbhsBRoffEr RBo—L E2 TEEEZHEL
EEA L, TORBEERL CEREREHLICERET
HEL7cL 25, O, HE, CO, MHEITERLAE
ERPADT, EHTEXHZ LNHHALK.

w1RICRENICE Dic O, WEE & B M
ERERTERT AL, MNEThRDLLYERIEE O f
WERKTHZ LV O FHERABPKEHESND. Lirle
PBERIZLE DL CERCABRIZRZT bh5. Pk
3 < VEV I REREE L 0 0 BE R EOBIEDORELR
FRETAIDOTHS I LEZDBNS. IOhiELT
L B OB AN O XV LIRSS RER R L
V5 EMIE KR 6N B HRN, T TH #HESL
e

£2EEBIOEEED O HERICE L TIREDOHEEE
L AERERE £ 72 AR L OBIRIC OV T E D ORI
ShTvw?. Weinland (1918) Z/AkPE—#E ThHb
Anodonta 1ITOVTED O, HEE L ARHEMELICED
FERH S Z & xD, —F Liebsch (1928) 13 & huicH
L C Weinland 0t & BEL, EEOEETE O |
BLEGELICHEERDS L LT 5. FITHIE von
Brand et al. (1948) X Schistosoma mansoni O REE
ETHBWRKEL 7 vxHA Australorbis glabratus
KOV TZD O, EEEZRAL, Ho O, WHREIHE
EREOEA] (W22 Lemi ) Z L a@EL 5. E4
EATEZ B RIcHER & ARERE ORI S Tidw TR
2,560 EZ DB RlCEAS T, ERERIEX bR
7. THERBRLCBTS O, WEE L AEEREER
LD BERIEZ TR OERICH TR RERETH
V, $72b53d 5\ % Pelecypoda iT, & % % Gastro:
poda /& LT AERFC b HHNE o7 bDTHETL
Zb—2DREBH2 LELLN5S.

S¥AYTAD O JFEICKHT 5 Jlkp 2% von
Brand et al. (1948) @ A. glabratus T BELRZN
LR LTRS &, AUROEENT A glabratus D%
hicsts s 5L Y k&L Bbhs. tabb, 4
glabratus |23\ T HERBIAES 20 ~24 H i R
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DNBIETFT LT w52, SEIYAITAICRBTS
FEEBLEI ORI T5 BITIET Licic BE L. 2
BB 5 0 EBRIEE N KR 27°C T Bkt
L, Z# 50X F=ERFY 20°C LB DERD DT
Tk B b Zzbh5s. BEIR IYAYHTAEAT
DEEDNREE L E2 OB X ) BBEAICIREMTT
L1, SSHAKDSOREERE, £lcT X VX — OHFE
PEIET 5 X5 RITER LE LIERZT bME. 05
XA Y HA DFTENIBIELOERIBEDZE LHE DT,
SX AU HA D A glabratus LV HUERICH L THREL
Y HCEHD—o L LTHT b5 EELDbIS.

0% RQ 1% von Brand et al. (1948) DIRIC XD T
WELE S D TH B PN ICEIE Licig EREWED.0
CEVE) 12z bhi ot —fFic Warburg A#E
EHOED pH 28 5.0 SLEDRZEZ O IEHIE A S
N5 CO; gas DBERNBETHS. SEIE EEH O
HHREA Thokizd, KEFHERED pH fETH
. LER-STHESZ D CO, (8D MESLETHD
7B, ThEFEOTVARVOTED RO EERAREZ
bic RO EX D b4k Lb XD REVETHS D
LiEBEh .

TCA RO PRERBESOFRMC LS ST A Y A
HEAD O, WEOBME RIS A F 7 b0 pH AEEE
PRLIEEOFRT Vh VRO L & XD bEVERSR
L7z. Weinbach (1953) % A. glabratus %\ C4El
LR & 5 mEBREFTEO T 553, medium pH & O
WELEOBGCESE D LEBEORREXL TV D, BGA
FUAORMEEITE ViR O, WEBIINER 2R3 HRL
DVT, Tk Y EBEKRP TREER AL T
Vi ThHH L LT BN, ZoREICEL TEER
DN~ DFTEEL VO T L & SEEL, SHROWE
IKEbicv. TCA FoHNRHED O AR RO
O, WEEZEINSES v ) S0 ERFEREOAICE
OT, TORBAEDBI VA ) HA LB THREE EHD
ORET B LiEHT 52 LIFRATHO T, MoK
BEMD 0, i+ % 2%, malonate ® malate
FRAUBEILZDR 72 & 0 o S RAGIRERID ERE L 2R
ifw:%%:m)r%ﬁm%m:z bhabolkEzbh

1) Warburg BEH% VI YA U LD KESE
D O, WEED BRE 30°C ITB\ T JIERLE Lic
L1, O WHERO, plfhr/mg BMEER TRHAT S
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L, RRE XY X VECORESV) ROFR O HEER
K&, REHEEL IV EVREBCTIVECT L2
AN £ 0 WEEE E 1KY D (Owpul/br/snail)
CRET 5 LEHRE, THREOME L BBURE
WEBREAETS I RS .

2) Hokdhrepids 0, EEEL Winkler R
IVEEL, FREEE® Warburg HIEfE LiEVER 2 B
hic.

3) EBREPN (EHEE 20°C && 25°C KK 15°C)
SIX AV H LD BFREER 55 RQ T RiET HlEk
B X UEEERRER O BE L R Lic. USRI
RORBICEST 0, WEE B XU RQ fEX WiRET
AL 34 BEICiz 20 O, 8% 13 EBRFMEE © 70 %
12, RO fEIZMAI7 0.83 725 0.67 iciid Lic. SRE
(EFPEHE R TR ERBEZ BT TED DEhE D1
ST b BB hrh—EEEZ R L.

LB ChH HUERE I ERBIRZ 34 B H 1T STFREE &
FREICE O 2B E Lic. #5383 BRRIC V3 ATLATREE (2 IR
MLz O HHEER XU RO fEIX TR L FaA ERlkR
DiEZRL, BECEEL TV,

3) succinate, malate, fumarate, citrate, BIW e
ketoglutarate » TCA ZH O HERHEDE X T A D)
B A ERAHEEE D BRI R NS 5 R ERL, su-
ccinate IMER L7ZzZ b DOREED I TED EE e
IMEEAR LB b D TH O, & T kBRI > pH
6.2~6.4 3 L N7.0~7.2 CENZh LEFMER D O,
W ORIV & el % &, —AICHTE O pH DR
RO F, HBEO pH OHE LY LIMEED O
WERBEIMER IR C LR ENT.

Z£ B

1) o= 2 (1958) : RAFIOHZEZICRE L
EAROHERRCERET HRLovT. FAER
= (@) 208279

2) von Brand, T., Nolan, M. O. & Mann, E.
G. (1948): Observations on the respiration of
Australorbis glabratus and some other aguatic
snails. Biol. Bull., 95(@2), 199-213.

3) von Brand, T., Baernstein, H. D. & Mehl-
man, B. (1950): Studies on the anaerobic
metabolism and the aerobic carbohydrate con-
sumption of some fresh water snails. Biol.
Bull., 68(3), 266-276, 1950.

4) Mehlman, B. & von Brand, T. (1951): Fur-
ther studies on the anaerobic metabolism of
some fresh water snails. Biol. Bull, 100(2),
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PHYSIOLOGICAL STUDIES ON ONCOMELANIA NOSOPHORA,
THE VECTOR SNAIL OF SCHISTOSOMA JAPONICUM
. ON THE ©GEN URTAKE AND ERRECT OF
STARVATION UPON IT

TOSHIO YANAGISAWA & YOSHITAKA KOMIYA
(Department of Parasitology, National Institute of Health, Tokyo)

From the theoretical standpoint studies on physiology of the vector snail harbouring
juveniles of trematodes may yield some clues to the development of its chemical and ecological
control. Our present knowledge about the respiratory metabolism of Oncomelania nosophora,
the snail intermediate host of Schistosoma japonicum, is to scant too outline its respiratory
pattern. To lay a foundation towards such an approach, some respiratory aspects, oxygen
consumption in air and water, effect of starvation on oxygen uptake and the effect of tricar-
boxylic acids ﬁpon the endogenous respiration of O. nosophora were studied. The result
obtained were as follows :

1) The relation between oxygen uptake and the size of Oncomelania nosophora was
detected by the use of Warburg manometric technique. The oxygen consumption expressed
in O, yl/hr/mg in dry weight at 30°C is higher in the younger snails than those in the older
ones.

The respiratory rate shown in O, plfhr/snail which paralleled roughly with the shell-
length and body-weight of snails used revealed the positive correlation with logarithm of the
length énd weight.

2) The amount of oxygen consumed by snails in water, being determined with Wink-
ler’s method, is almost same as those by Warburg method at the same temperature.

3) The effect of starvation on the endogenous respiration and RQ of adult snails is
studied under the laboratory condition at an average room temperature of about 20°C (maximum,
25° and minimum, 15°C). Gradual decreases in oxygen uptake and RQ are seen over the
whole period of 34-day starvation. At the end of 34-day starvation respiratory rate and RQ
decrease to around 70% of the initial rate and to 0.67 from the initial value of 0.83, respec-
tively.

4) The effects of some intermediate metabolic products, succinate, malate, fumarate,
citrate and a-ketoglutarate upon the endogenous respiration of snails are detected. The
addition of these substrates to the minced snail tissue suspension shows the following percents
acceleration of the endogenous oxygen uptake: 46.6%, 12.9%, 14.9%, 13.7% and 20.9% in
the cases of succinate, malate, citrate, fumarate, and e-ketoglutarate at 7.0-7.2 of medium
pH and 145.7%, 30.3%, 28.0%, 29.4% and 19.8% at 6.2-6.4, respectively.
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