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EEOIIHE LRBNR - /NE, 1962) 128\ T HAME
R DOHBEETH B I YA U HA ORI, &z
DRFEEER LV ZIcB LETEE > VT
WE L. T b bERENTH R YHREICRB L, B
D O WEERFED L, Zhb otk Ic O Ox
BEgbEds L, ERC X VD L O, EEEH Rk
HERFICEE S % L O BIgRBEEshie. L LT
DX BERPIM L 2L > TRI S0V 9,
HEk X D OEEEREIC >V ML E 7oT v in
V. SENIETEE 13RI & AUERIC IS aauTc B OBk AR RE
HOLZFEROENZELEEI L, BiEOHEKIC L5 O,
HEOB(OFPERA DT ZIfET 5.

M & FE

ZOERICHACI RRLFERFEM CRE LI ¥
A Y HA Oncomelania nosophom-’C\‘Xo%. HELRZEH
32 DRRFIT X 0 /NE GRE 6.5~7.0mm), HF (7.1~
7.5mm), KF (7.6~8.0 mm) D=FEc T, EBRICHE
T 200K &b 4 HEEATHR WK - /e, 1962) L[
HRICERENTRBICIVFEELLLDTHS. EBRO
FIRIC S E32h, TNHL=BO B & 2 h 2hERic S b,
BRED =D DR % LU T2 NN EEREE (IR & e
FEERB G 2350 7c. NP EEEEZ Lo
FRBEREAREE (AR 25 cm) HIC B &, SRI3FEIC iRk
EKRE AN H T ARBANIEE, HE~DKS OB
ZE o7, K 0.52/300~350 cm? & 7 B IC Ak
TEICBA L, FEicEBRESRKEKE 27 1z X )
Klic. BKicEw L, MERROBICE Y ForHix
ChERHEPIRICS £ . ERpREAGCtEEA
NT Dok & BT RS OREE DB BT, Mok
EXRHREEDO L 2L FgiiT ok, j

YR 2 DFBOBHRERRD L 5 cfTo7. L5k
a2 21 HBIC 1IBARIC 20X 3O E S BEEHT 5

SEPH XV 25 12 AL EIERIC EREHIY & IH
L, ZO¥E 6 BRI NEDOKRS EHAA L, NEERC
KB BA LBy »— LRICE X, fho 6 BERIRE
OXRE LT, FBEDY ¥ — LIZKDHEHAMA LD
DHRICEVC. ¥ — VZFEEOEKE T 3R AR
B CEWRTHEEFRER LD LR 7.

EEREN OIS X ONRE T B iR B RS s L0
E L. EBRBA L VTR 2 5 LRI 26.5°
C (B 31.5°, 5K 21.5°C), EHRE L 64.2 % (B
83.5 %, FIE40%) Thote.

HHRRA D glycogen DiEEFEIE Carroll et al. (1956)
DHEIC E o7, SR RIEAT o BReN
TE, T D EFR AT B &, SASHERE O A5 1Rk Sy & HRIC
TRE, TAZTVCRBICTEOERMEREZNS. 3EKLY
55 1EAREZDEE 5 %=L B (TCA)2.0~3.0
ml #1C Potter-Elvehjem D AEX FA F—CTo5L, L
ORELFFA FREDE BREH) —EREo LEREE
%. FEIRIC 5 28 D99.5% ethanol % i~ glycogen O
T 130 0 IR R D, FER T, —EROKH
KICHsfEr% Anthron 7RI X D Hasic To THIEL
7z. glycogen E1% glucose y/mg MfREMERL LF
L, glycogen Bt~ DEEHUT T 750372, glycogen D
HIERE, H@ic v 7z filter o E 3B TH & S0RE
BRI ORICBL TIEEROET B~ 5. Rl lyeo
gen OERITHFLSMOBMELHT 5 3 kLY BOR
&, 3EEARIC o TERBSAE 21 B 7 BFRICE
BET, ARERE% 3ERE% 4 BB IU0 AR
WCERLT.

Hi15E TCA HitHigH o ethanol iz X 1 yhg+ 2L
WictES 5 BT, ERUTIOERRICHE LER
TCA Hitik 10 ml % v ethanol Phjly— B FE—4
BRAMEOBRMEE 4 Bl VIR L CLiBwE ot & P
Y, BEic 1N ORERIC T 100°C K¥sic T 3 Rk
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F1R Bk LR ETEROEY ) 2 —F vV E

b %)@ FEF . v a— R =
Lk B 3% %;u_‘ B EHERBEE SRALRER  ymg 4 —=2F
= R HER
0 -1 3 22.35 345 7113
F-2 3 21.75 345 70.52 70.12
B 3 21.75 = 68.71
*S-1 3 21.85 35.5 73.83
S-2 3 22.15 35 5 72.59 72.38
s 3 22.10 &7 5 70.72
7 B 3 21.65 34.0 67.92
F-2 2 21.85 32.0 67.07 70.39
F-3 3 22.05 34.0 76.19
S 1 3 22.50 31.0 58.89
Sa 3 21.95 32.0 62.91 64.48
s 3 3 21.65 31.0 71 63
14 F 5 22.00 34.0 84.56
F-2 3 2955 39.0 72.35 77.96
F-3 3 2215 o 76.95
S 3 21.65 30.0 59.21
S 9 3 21.90 295 55.55 53.93
S 3 5 £ 28.5 47.04
21 B 5 21.75 34.0 69.90
F-2 3 21.80 33.0 69.83 69.87
B3 3 21.70 345 -
< | 3 22.35 30.0 ad
S 3 21.65 26.0 43.53 46.15
-5 3 22.10 28.0 48.77
2% el 3 21.80 37.0 81.03
F-2 - 21.90 335 57.41 69.22
S 1 3 22.05 28.5 55.09
< - : 21.85 28.0 45.40 50.25
*Ref-S- 1 5 21.50 28.5 59.73 -
Ref-S-2 3 21.60 29.0 67.83 -
*Pet-S-1 3 22.95 30.0 34.50 e
Pet-S- 2 2 21:65 285 24.70 ~
31 B 3 21.60 34.0 75.77
F-2 3 21.80 235 67.22 67.11
B3 5 22.05 % 58.34
o 3 21.75 26.0 33.28
c 5 2 21.35 2.0 43.54 38.02
s 3 21.20 27.0 37.93
R 5 21.40 28.5 62.05
Pet 51 3 21.60 27.0 26.06
* F-,S-, Ref-S, Pet-S (&, SRR ER:, SUAREE, <~ ) MAEBRERS LU
MARE:» =2 7T

DREMGL, B S Y v AR THAEEL LiBE 7 E BriEgTEe

BRE®5. o LBIREFESHE No. 51 K AK y | %1%B 0% 1 RICTFT X 5 ICHRRE O B I3 gIARE
butanol, pyridine, water, benzen(5 : 3 : 3 : 1) DV BR D 2R %38 U CHLAR A 3T & % 755 C % OBk
RCERAEIC T SERML, MBEICE V56, BB w0 slycopen BIXHDTS. +7b5 I3 EEIC R

D glucose, galactose & %@ Rf fE% gl 7-. 20 glycogen OB BT Y M ORI 37 %ICARL S 5.
m B Z AT USRI EREED 2 Vi3S 70.77 y/mg AEREEREE

D #iffkds X ORI o # 503 ARk elycogen fikiz B (s 77.96, (K 67.11y/mg) ThBLeh —EfEE
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ThboPEEI XL, Slifk2l BRI Mt LTo
F RO HE L TED glycogen BIZB LiET
BB HER LI L AEE 4 BRI TICRRE O &R
H5 Ef#k glycogen D92 %E TR EHELTEDY,
FEI0H#Z B K92 % T IREED glycogen & F T 1T
SEREEL T kol

2) Al X ORI O B 55 R AAF E RIS
IEFTREE > T

YRR X OREOFER L L kER & OB E A5 7
Wiz, HAEE (mm) KX 2 EEOLEZRD, T
DI T AR B i L S T FOBRER L
bR E 2l THSE. Ricrashs ke, JRAEEK
DIEFNC & b 72> CHIHBRERS DT 5 2 L HBER
BeRVY RS, ZhicH LBRCI - TIREAT

>4 starvation in dish
>0 starvation in pot
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S v A4 HAREEEEEER LIBRS
FRIEHRE O BfF

FE2H

MBEEPERYEZEBL TR —EEER LT
7o, STOFE2MEE LK E HRT 5 LAMBEDOLES
2L b e D THEBRED glycogen & L HTHMER LI
ZHELLZETT 5. L LEBoRRERIIRT 52
FORCRHYOERPL LD LN, T7abb, Mg
glycogen EIAPEIFRSIC X D3RO 92 %Iz £ CEME
T52, BEARERMENICZOEEET 0L TH
T

3) R/ D TCA (SIS <) HEHR oS
chromatography 1 X 28RO EME

A D TCA fEHEICEEh, =%/ — k)
WS 2B AKSHEL, THTHERY =~ MEICE
Y ERFEAE LD Z A% 3 XDiE chromatogram

glucose glu.+ galactose TCA
galactose extract
%3 H TCA HitEo7 v=2—VILEBnEL
ZwBa< b7 7.5

a7 (FUS L RBWE L OIRERIMED) . T 7sb bl
WYE K FRIZ X Y glucose DHBESIESERLE
2 5B, £ glucose DAL OREFRRF @E LB
g3 hiiolc.

%

Anthrone $¥838iz I % glycogen-EE B>V T Ca
rroll et. ql. (1959) 1€ X5 & glycogen DEhHHERE )
ORIz 5% TCA YT 3 [EHhH & 47 %13 97 %Sk L
D& glycogen HHHTCES LMEL TV 5. LirL
1 & D 7 BRI S O BT - S5 TER
FEDER LB MR L 130 e D T OBETL
CLTWAEELbNS. 2 CAERMEHCEALL
WIHEE, i HHERE R 5 7o ERETICE 2 KT
FI5nMERBRE T ok, FOREEI YA ) HABE
MR glycogen 1355 1 [ED i T 2B 0 98 %7

(380)
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UNMERE glycogen 123 X ETHENHICH
Plch sz L bilfkic X 5H O, HEE

> . Bk 122.5
= 2 2.5
%ﬁq‘ﬂmLﬁﬁW mg HoRs F

va—2E vy

i [ 50

OB X B O#RE glycogen DIDIZ X5

90X 79.9999 7199.991
% 1 [ 90X 81.2726 7414.534
90X 81.6363 7347.267
8X 14.7272 117 81
% 2 i 8X 13.6363 109.090
4X 26.9090 107.636
6X 3.6363 21 8l
% 3 [H 6X 5.6363 33817 =
X 5.8181 17.454

7287 .264

111.514

“ LOThHBLFFZEzONS. Lo LR
DEBICBVCCRENOEREEITOI L E
98.49

(AR B & SR U7 HRIc B < T kT
IoTH . Tk nFEEHEEET T
L5L e et B A RE OB B AL

T LT L IRAEL, EORBERL L b
= CEDOERICE VAENBAREEDR S 5.

HHTE 5 LA L. FiCH 1 EoREHREZ
LE &R AT 2 L EMT 2 %h3 i s il
WE e ote. [ LTE 3 OB EIT 2722, Z
DB T I E R OFEIRR & FFREHRIR Llml 1Y O
glucose & & DORFICIE LV LIRS RS, L7edd
STESEIEDERRRIFETERVLIDLEZDN
3. YL EOMHRBROREE» bARIOERICI TS
% TCA Wiz X 5 1 |0 BEkAMafkmim TRy TH 5 2
LBRE T,

Corroll er al. (1956) DEHEL I L5 H—D2DR
BREREOHIRICIEE 610 mp @ filter ZHVZZ & T
DhH. EE 'C“"ﬂ‘;“i;bl{%/)k glucose FEHENE O WU HhHR &
590~670 mp DI EHFE T 10my FBTHELLEZ
SEAROME FREE. Thbb FEE620mp T
BROWIN %55 L% OT R OWE C I I S I T
$5. [T (1959) iz X1 Anthrone IZ X% glycogen
ERIZ 640 mp A LT3, FED 620 mp & 610
mp &Gk EE EAER e b ok R XU HIET
Sha.

R B ST 8 1R - Ve, 1962) 1T
BOTHABDO I YA U H4 O BEICB LT HEE
R, SEIOERICBCTHHIEIOERESLIELE A
kT 4k (EI=IE, BiE 20°C, 41826.5°C) i
B THER MR glycogen BICB X1 T REBLBEL
Aoz Er iy 5 L, HlfoEiTIc L b s> TH
DO, PEEBINEOD glycogen B2 L B ITRFEITHE
DL, Wiz oYEESRFE L PIeBRETL T
. Bedliffic Z 0V 2D X5 i LIt Ho O, HEkE
t glycogen EIEOFEIL LTERPEE~BHZ LIZX
DTHIF EREE D Zh & [FFREIC, 3 D glycogen &
R D 2o 90 %L Eiz £ ¢ HEIEHE L 72D TH
5. Tk nHlRB X OREEHEEOR O, WEER X

bbb HIEREE FR L LT 5~ kG

90

.

80 /0/\ 8

\o
N
o
/' \o o
J ~—— second defermination
/ 5 first determination
% X
e}
70 \

60

optical dnsity
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Fig. 4 Anthron REC XV EB LI V2 —RE
YERT (150 /ml) O W i #3

RERFIETAZ L, ThERET ZMomEsC
ERERB LRI VEE LI bEx b sbIT
Th5. BHE, NESA960)1ZI YA Y HA DOERIEDOHF
R, REEMOTEI YV FEOEELRIBFEEL
Knop 2k % b2 THEE LB O & CEBREAN HEA
HEREEIToC, 1.0mm OBE 2HT 25 SR 20E
#icik5mm MLEDOSRER AT BRA Lo L ER
LT3, ZhifbEOERICE CEfEstokEcdH
720, EBREHEOE TR L L, Wi RS
OHEBETSEDICL, BoRERIcHAT B HH,
HEER L OWEY TE 57T BRI BT, ik

(31)
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W% e T ic R BRI o NEEIC K & B A6 L
TV x— VEERFMELO LB L.

FIZZ D X5 LT HRpiE: i k8 & Bl LR
X, TheafEL, BRRLTAEmE LTFIHL TS0
LS EMAD D, ERPICR Y THIMEE O Bk 2 0
AR VRET B L&, HOBEREDO VDD 3E
RICRIE L A CEICAHY TS X b DR RN 5
v R Ut RBED T4 fE & B~ Te H OB
IR O/ 20 HNSMVEIC Bl shiz. BLE
Z TR S BITIERIE & h 2 2SR & h 3 28 d e
HEH &, Z20XKB 5 Anthrone REKIZHF L CHBMEE =
J X 9 mRE, 4RO glycogen HIEMEIZAEE glycogen
BEARERCILIEBS. ZOREEDDZHDICKD k
5 in/NEBRERAMT. Thbb, RSt EE5Ex B
(GEE7.0~8.0mm) Z7kyeth, HKBkE AN v %L
—IZEEHD 2 ~ SIERTRET 5. 0 & Eic 28N
L7c#l ZFHE L 7em bl L To3o B rED
7o ZO#EBIZ >\ Anthrone BEWE & BB L &
Z 5, 518 =2 #EBFIT glucose & LT 10.1y
Anthrone BEHEME MR Svie. 920 = o3 (5 E
—COEFHICH 55 FEHH) Fi2i3 0.4y @ glu-
cose HUEEZ AT 2L thy, 1EAZ 3afkol
FOVBEEh T BT, 1EARTRIZ 1.2y ® Anthrone
R RS Lickhd. T ORIFRIBE 3 akoik
ARk A 515 glycogen #EEAY 2,000y & Hagl <
WMHATES BECTHD. T —FHFEL LT Bz k5
ZKYER, TOHIZE TN 5 Anthrone B E EE L
72t Z5 glucose FL LT 10 /A8 R mg A b1
To. SRIC ROBEE O BMER Lkt Ld bhve
L7 2L 3ERDAEBRAICEEN S Anthrone )
B3I 90~110 v glucose AHUE L 72V, ZIITHERES
glucose BDMEXL 4 ~5 %I TRV, EEED glu
cose BAHIERIC X2 TED20~30 %2 Wb T+BZ L%
% ZAVERBH o Anthrone [ b F 7o IELIRIN &
DT ICEEFES o LThbHCHEL T2k bi
VCEEEZEZ NS U EOMEERERDOLZEND, Y
AU HA BFHERIE X > THEMRED glycogen & WE L T
HEIFITHEET energy O—EEEH L, L >T1l->
DEE7r energy JHTh HH#E glycogen DT O
WEREOBDEZFL w2 b0 Bbhs. Ficiks
L7 RBERUC X D #fE elycogen IEiAtnsh, &
O glycogen DEEAEAICTE BITONTED O, EE:
ERBIVRQELHIETZLDTHASH. b (1959)

X2 YAV HA ORI dextrogenic 3 X 8 saccharo-
genic 7% amylase DIFEE A LD T L BT V3
D, BHPDEEL AL LTOXRBAFIH S
BEEZTRT b LEDbIS.

WILD H—oDEERTL LT, RS EMAROIEERL
VKRS EFEICHELECESINEVH T LS.
COREEBEL THRESOREDOEELRAS R, EE
EREY TRk JEEE L O OMEL 25
Z LB TERLDP oM. von Brand et al. (1957) i3 A
glabratus 1THB\T 10 H OHUERZ I EEL PO 66 %%
TIRENBD L2 L EREL T 5. —RIic B
TIARIC & B S 7ciRde S glycogen DINE RS
OWEERBZ Y, ThieoS W TIEEDHEERBI 5L
whh T 5. HOBERA LN WEEE OFIRIC B
EbaNhicl &, TOMBN CIRLINE & h 2 WE MR
BX DRI TESHEE S NS THH D T LidkED
ROFITH S, Li LUERE OHERBARE DIHEIZBE LT
FECRFAOSHAES N TR L LEbh 5.

% 2 Blicor L7z < gk B O Rk E I3 AR O HETIC
ELBoTRADTAZ Lz, Ro O, EEER L Ok
glycogen BDEA LFERET o7z, Lo LEEO B
5z XoT O, HEESHEM glycogen BTV THD
N X5 lEARERIEE L LHES POk
iz X VI Lk glycogen EEIZAIE 21 BEE T, 20
FRRER O BOREOMED 20 % & FHAT 512 WX A2
2. LEed>T Ho fkic & 5 EEE 0B ik
glycogen BEDMDLSDE DB B 2 L avH 5. 4D
LR SE, RERERLE bUREEh 5 LEL LN
2%, TORIEL QREskoRetcEbice

B =

SYA VAL EPBICS B L, Efple LTRRBE
BOBE LR, 20k glycogen ik XigTHE
%z, ERENTHE LROBEREH L.

1) O. nosophora Dk glycogen EIFAHLHKD AT
Lbid L, EREG 2L H B, SRR BN
glycogen BT EBRLIID 63 %k T L7z, SHRED
FRHEE D Hix glucose B & LTI 70.77 y/mg Ak
BEE (B 77.667 5K 67.11 y/mg) @ glycogen EZ
31 H OEFHAMIcs TR L.

2) k2l B EICHMREIC KR e ERE+5L, A
HHEARIC D U7 MRk glycogen Eidis s 4 ARICIET
CTIEAHRAEHEERDZ® 92 %% ClcEfE L Tk

(32)



3) HARkEE LAERBIRIEED LTI 23, SElOR
BEIZEOTE, RO LcEBERTEL AL EEELR
oo,

4) HE#gko 3k 7 iR o alcohol 2 X D
R BB B KSR L T RO BN A 7005,
glucose AME—DIRFES WIcFETH DT,

5 Hlffkic 3 ED O, % &k glycogen B DK
b OE%, JUEkEOMBEROBIZIC OV TEEE
ke

BERD IS ) AFECHC AR ELAREMELT
T & o 7 ILBLE 5 A BF 20 Fr i 5 R A R RSB FIZ L IC
BEtE L% 5.

= ZE

1) yon Brand, T., Nolan, M. O. & Mamn, E. R.
(1948) : Observations on the respiration of Au-
stralorbis glabratus and some other aquatic s-
nails. Biol. Bull., 95(2), 199-213.

2) von Brand, T., McMahon, H. & Nolan, M.O.
(1957) :  Physiological observation on starva-
tion and deciccation of the snail, Australorbis
glabratus. Biol. Bull., 113(1), 89-102.

3) Carroll, N. V., Longley, R. W. & Roe, J. H.
(1956) : The determination of glycogen in liver
and muscle by use of Anthrone reagent. J. Biol.
Chem., 220, 583-593.

4) BAR (1959) : s v 4 V&4 Oncomelania no-
sophora DYEMEHIRIEE & 20 HARFLICI T B (1

leow. ZHamgk, 8(1), 76-80.

(33)

5)

6) /

1)

8) 1

9)

10)

11)

12)

369

Ttagaki, H.(1955) : Anatomy of Oncomelania
nosophora (Robson) (Gastropoda). HEHZHERE
18(3), 161-167.
NE R AEARE(1958) @ S v A VA 4 OFRIC
i3 BB, FrEHEE, 7(6), 683-688.
NErgEZE - MBS T /Ml (1960) : BAAFLICIs
VJ‘ % Oncomelania (Di Tl L Lo B
(Oncomelania © &I 3 2 BF%2 1V). HARLE
peeae=k 10(1), 11-15.
McMahon, P., von Brand, T. & Nolan, M.
0. (1957) : Observation on the polysaccharides
of aquatic anails. J. Cell, Comp. Physiol., 50
(2), 219-240.
Mehlman, B. & von Brand, T. (1951) : Fur-
ther studies on the anaerobic metabolism of
some fresh water snails. Biol. Bull., 100 (1),
199-205.
Mori, K., Sugiura, K., Nakagome, T. & Oka-
moto, K. (1959) : Studies on the digestive en-
zymes of Oncomelania nosophora and some
other aquatic snails. FMEFIES&HEEE, 19 (3),
240-244.
ITFREA (1959) : HRZ Y 22— VIS 5 HF
22(1) n=MERZ ) 2—FYOHBIRDOCT
e, 31), 300 308
BIR P 5B hErsge (1962) : S v 4 V74 DAk
HEHGHEQL) S v 4 V510 O HER HLEK
DZhIc s X BT BB covT. HFEHEE 11
(@) g 1



370

PHYSIOLOGICAL STUDIES ON ONCOMELANIA NOSOPHORA, THE
VECTOR SNAIL OF SCHISTOSOMA JAPONICUM
il.. EEFECT OF STARVATION UPON GLYCOGEN CONTFEN]T
OF THE SNAIL SOF . TISSUE

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

The present work is an extension of the previous one in which the decrease and
rapid recovery of oxygen uptake and RQ value were observed in the starved and re-fed starved
snails, O. nosophora. No explanation, however, was given for such physislogical changes as
seen in the previous experiments. In order to obtain some clues as to such changes shown by
Oncomelania snails during starvation and re-feeding, glycogen content in snail soft tissue was

determined quantitatively. Results obtained were summarized as follows :

1) Glycogen content in O. nosophora maintained in the laboratory decreased with time
of starvation and declined terminally to 63% of the pre-experimental level at 21st day of star-
vation. In the well-fed control snails the average glycogen content was 70.77 with 67.11 and
77.66 micrograms per mg fresh weight of soft tissue as both extremes over the whole period of
31-day experiment.

2) Re-feeding of starved snails on rice powder revealed that glycogen content in the
re-fed snails reached 92% of that in well-fed control even 4 days after re-feeding.

3) Fresh weight of soft tissue also decreased with time of starvation and little recovery
from its starvation level was shown by re-feeding with rice powder.

4) Chromatographic analysis on TCA extract of snail soft tissue indicated that glucose
was only sugar present in extract used for glycogen determinations.

5) Some discussions on the relation between the effect of starvation upon oxygen uptake
and glycogen content of snails and on the weight loss of soft tissue during starvation were

briefly made.
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