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IFEENREEY (lumenal phase) 12d 54 H & D
ERICRETEIETOEEL F/-b DIz, Hymeno-
lepis diminuta 45 F & AN TOHENH Y (Good-
child, 1958), %7z, FHABRDAN 2 0% fo Bt ic B
U7z Echinococcus granulosus DJEIHEENL, %8 LN
WKHIZES LW HEDL HB  (Smyth, 1962). L
L, Hymenolepis diminuta (Berntzen, 1961 ; Schiller,
1965), Hymenolepis nana (Berntzen, 1962) o Hifk#
BEFRSN THBFEL TALENIELTRSN S &, BE
BN T O Gt AR IS R 7 TR O BN BEARAY 72
BHRELOLOTRAVWEEZON S L H D1
(Clegg and Smyth, 1968). #%# 5/, Sinha and Ho-
pkins (1967) D¥HiE FH, /INELBGERE 2 5 =
O TRASEDZ LERBT. ZORA, REHRS
FICINZ 72 BILEDHE, 6 DHWE S D L F—ofl
BEAFTER»DDT, GIBCO #-Hn EifiE# i
Wiz, ZD &5 i s CRHBREE S O/ NE S g bk
EH# L7 L Z 5, Sinha and Hopkins (1967) D4
LRIBRDBEE B L LN TERIDE. ORI,
Bz & E£h % Biological fluid MflFsElc T oTA
3% AREMEDS RAEX BN D L VWbh B (Sinha, 1976

; Evans, 1980). L2 L, FEiC, RIBROHMBROHEHE FH
W2 b b b, HEERBICENTESZ LW EE
1%, ERERREHIOMSY & LT B & REROER
FHETZZLICED, LIYEXBILNTES. Z0E

AFIE i, WMOTEEUIMER LN EBI S OB *
ZFTITR 27 b 00— TH 5.
HRKZEEZERES YEE=E
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RE LT, FELIBHERAOSLE BEDABBRETIC
MR IR S h, B oA b ER TE AV ERIEY
ICEE L, BB ORI FIRREN 2 0% 7o sk & B v
TNEEBREOREE LRI Lic. ZORE, bhi L
bR BBEDFIHI O FE I REHIRMIC Lo TE L B
ENBZ LEBDR. LTI, ZOfRRICOVWTHES
3.

wHEFE

fEE: BARF Y- 2« VA—L )AL ICR =
VAR UEETHIAREL, 7HEALEICELEZLOR
BELLTHERALE

FER  YHEIC Ty RAEHEEL LTHIEL T
NSk B (Hymenolepis nana) % Fu i-.

HREHEH : B4, Sinha and Hopkins (1967)
ELbDTHB. F74bb, Hanks’ BSS Az, 6
%glucose 7K¥AEO.5%F ,10%yeast extract (Oxoid #-#)
KEWRLE, 7 MK 1 AR CBmE (GIBCO
B 3SAEZEENCRAELEZLOTHS Lz 0K
BFE TSR] L332). 28, FZRSO S
b, BMiEDIZ, Sinha and Hopkins (1967) A3
TR L RZ2BLDOTHS. ER ML, BAFY
=R e DN—X DA LTMKE 230g UL | DS > k
Ffi# & 9, Sinha and Hopkins (1967) & F5#: THiH L
72bDThB.

Ebig, LGRS © 9 5, Hanks’ BSS #, fth,
DERKFEH, NCTC 135 (GIBCO #:#), RPMI 1640
(GIBCO #:4), Glasgow-MEM (GIBCO #- ; BHK
2L DVWFhh L BE B 2ERVR A 2. UTF
Zh b %, THanks’ BSS-EmkkzH |, TNCTC135- g
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B |, [Glasgow-MEM-ELplseh | &, HAL 2 31
BRAREZIAREERE L ORTI L LT 5.

BEH MW IZREHE, ICRT Y X, =a—Y—
FUYRRTA FTEY b, HETFRL ) EBREREREL
7o SEOBYEEOIEYTHS. Th b 2 EHRICRAR
L, NCTC135 ¥Hhic THIR LB ICIRBRE L7c b o
%, EREHIFCHLTIAD ZI4 TN B
EOBRH* S X D ICHHf L.

¥eF# I « PiakmIP 50,000~70,000f8//E % & 1 # &
%120~ 125 R@HAE L7z ICR =7 Z/NBER X V%
U 7= BB 1% i B RRAT 0 Bk &, HR S (1981) o
FHHE TG Lic. ZoFshizdifk30~100&%, E
FEEEHE 1.5ml L 3RIZER 35mm D CarrellBIER N A
(AZER) AR, FHBRREAFT A (95%N : 5
%CO:) ZBREIELICHERL, 37C HIPENICHE
Liz. 3RBICEMDIZIFEEEFHLVL D LT L.

BIEFk © Carrell B 8 F A DO H D &% FISLHM
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Wehic i EROBEHRER Lic. <~ v XMEH& Sttt
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Fig. 1 Concentration of bile in the medium and strobilization of Hymenolepis nana cultivated
in vitro. Values are shown as percentages of the numbers of worms with segments (O) and
of worms with segments of more than 30 (®), respectively, per total number of worms in a
bottle, observed after cultivation for 7 days for mouse bile (a) and rabbit bile (b), and for 10
days for dog bile (c). One volume of diluted (with NCTC 135 medium) bile was mixed
with nine volumes of the basal medium (Sinha and Hopkins, 1967).
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Oy XIAH % & e s CHE%BME 7 HRICHTE 21T
ROoEEE, ZoBMriEEs L, BHEESY%
(vIv) e B2 2T O EDONEEES E L, —E
TRk & iz B DBEER A HBIARRE & 2 2 FA A b
"6 Th5. Fig. 1 WKRENTWVWS EHIC, 3FEDOH;
WHEKROBEHOWFREMZ A b, BHRE0.3
~0.5% (v/v) T, FEIERBGED D DEE’ K LE
M7, Platel ®a, bizid, ZHZFHn0.5%~ 7 R
REH-AS NS e OB SR P < 4 BRBSE Lol
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THT HHmME R L. o~ 2BH2 V58,
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REH-REE DY (1% (viv)LA L) i o153 difAkic,
BERBRIATE 3 HIRICIASEI R BRLR D Fil 55 X 9
2725 Z ENEED bz (Plate 1, ¢). L AN,
Y FREH 2 RN L 72 B TREE L 7 BRI D S
nilc. LaL, A XEHEZFRML 2R oR# Bk T
1, BHREE 2 % (v/v), ¥R IO HHZEOLOTY, FHF
DFERCRHHERGBD 5D LD, FEEEFR O
TRHEIC 725 Z Lidlehote. BEF dRNED 41 & T R
1, FEHUEEE0.33~0.5% (v/v) DFEHiH o ik Tix, #%
FS~THRIVHAKICED BN D X HICRY, 10~13
AEG#RZICT, BEROALEDY 1~2 £ 0 h &
7%, SR BRI L RS IR R T AHINETRL

Plate 1 Growth promoting .and inhibiting effect of the bile on Hymenolepis nana .juveniles in vitro.
photo a, worms after 4 days in the medium containing 0.4% (v/v) of mouse-bile; photo b, worms
after 4 days in the medium without bile ; photo ¢, worms after 3 days in the medium containing 2%
(v/v) of mouse bile; photo d, worms after 11 days in the medium containing 0.4% (v/v)of mouse-bile.
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Fig. 2 Effect of addition of bile on segmentation of Hymenolepis nana in
four types of partially modified medium. Hank’s BSS in the medium descri-
bed by Sinha and Hopkins (1967) was exchanged by 3 sorts of synthetic

medium :

a, Hanks’ BSS (control); b, NCTC 135; ¢, RPMI 1640; d,

Glasgow-MEM. Data are shown as mean percentages of the number of
worms segmented per total worms in a culture : ® , medium containing mouse
bile; O , no additive (control). Vertical line shows standard error (p <.01) in

five -culture bottles on days 3, 8 and 11.

7z (Plate 1-d).

FEREREHL AR AR D B K ORI O 4 48 L 153 Bk o
®H

Sinha and Hopkins (1967) 1%, % O HEHANE &
L THanks’ BSS # v\ 7225, A% TiX, Z ®Hanks’
BSS % b AR (NCTC 135, RPMI 1640, % L <
iXGlasgow-MEM) ICEE#ix, =7 ZEH%20.4% DE|
A TRA Lo Thk & 8538 U7 o J 8k b
BoEEE RAMCHR. ZhoD R % Fig. 2
Da, b, ¢, diT;RLE. HEELT, B EL<m
ZIRWEFNFNOREHE W ORE LR L. 4
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ORI, KARIEHORE 2 RE, F—Lot D
WiAEME, BELRI-vY ALV {EbDOEHWE.
F e REE VAR —SM: CRIBEIC incubate L7z, X
DEHIL, FRENRS HADOERVAEZ AW L DDEY
fH+HEHEZE (p<0.01) ZRLIZLDTHD. FERIT,
EDMBEDOREME AT, BHEMNC X > THETFR
BEROEANE LRI EZLERLTWS. L
U, SEHURRSY o D SRRV & A R N B & % B B fE
12 X TR HEI AL RS 0 SN R OV 2 DRERE 3%
LWEALD B b otz 2T, 11HREEEZO
KfkE, RSB X>T 38 (<30, 30~60, >
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Fig. 3 Percentage distribution of the number of segmented Hymenolepis nana between three ranges
of the number of segment after cultivation for 11 days in four sorts of partially modified medium.
Hanks’ BSS in the medium described by Sinha & Hopkins (1967) was exchanged by 3 sorts of
synthetic medium : a, Hanks’ BSS (control) ; b, NCTC 135; ¢, RPMI 1640; d, Glasgow-MEM.
Vertical line shows standard error (p <.05) in five culture bottles on days 3, 8, and 11.

60) 12431, ZThzhFEEkbdacxt + 2 84
(B4=%) ek L. Fig. 313, FHEROMEH 7 g
HERANTHEELILERERLILDOTH S, EHERE
(p<0.05)#FAZ ZEICANIFERIILLTOLRY TH
%. Hanks’ BSS-EREIEMiTIX, A #i % B d kD950
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7o Thbb, BNz 3HEOAREHD 5 b, Glasgow-
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Goodchild (1958)1%, JEEF == — L& 3EE L THEY
DIFEN~DORAELT 5 X2 Fihem L5y M
BRI, MIGROSERBEBETIER Y B &2
v, fEEEFOLEEBERF T2 HMMEEL R L.
—7, Clegg and Smyth (1968) iX, Berntzen (1961)
ORI RBIERRICIIEHVBEETN TRV S 2 b
53, BEZRICEL Z LN TERI LD, BEHR
FHBERICESEERERIET I LI X2 REREERX
BWEWIEZER L. UL, ANTHREEEET

T, BEORFICHETELBELLRNENWS Z 2D,
LI EEERNTOBERFICHT 2B OEREE
ETHHEHIWIESRNVWE EZZOHN 5. Roberts(1980)
b, MENGRERE XTSIt O BREREDRIZIEE
TERVWELT WS, i/ GBBENIC fRIEE): &
VIAEN DR, AEVHEE L RENGEE & ORI T micelle &R
THUNE RSB VI HELMSNTEY (Bailey and
Fairbairn, 1968), fE{f0&E* —HCEET S L i
TERVONFRTH S, ZHE TIO/NEELBREBED
RECHE L TN OAEEMIER 2B fE v,
NGRS, fE/Ge B R & RIS/ NGERBENIC A
BLTWaZ &b, BUHOREERELELTHZ L
NHERERTES. —F, /NESBRBEED invitro TD
HEERIZE L TIX, Berntzen (1962) H 8% TR
BOGERE»OHEEL, RBBEEZHFLILEREL
TW3. ZZ T, Sinha and Hopkins (1967)i%, Bern-
tzen (1962) DHEEBR LR, HORBEEEMT S
T ENTEY, MEOHMERRE L. Lrl, HHD
AW iEiaksy b, £ ORREIC IO THERFTREC
X652 & % 7257 (Sinha, 1976 ; Evans, 1980) &\
H, REFOFEEGHALMZEN TRV, KIFFEDOHE
Bix, L BRGER B BEOEI DORE LovREE LS
RVEERNDS,  PRERAIRIEEE o REHHRINIC X o THETERR
PRTECEBRINZILERLTWS. %7, Sinha
and Hopkins (1967) D#FFR T, [ElEREHEEESH
WHERTWSA, EELIFRIFROEH CHREREREES
AWTHEELLEI A, HEOREFICIT, HERESREL
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DRICE LWHEZ R 27 (FRL, RFER).

ZDZliE, EHELDOROIEEHOMRD BV kR
W, EHEEREODRELED IO RRMEHHILE
RLTWBAREME D E 2 B 5. Sinha (1978) 1%, B
A% B0 /R EFRRICIE diphasic medium 23 % B TH S
Z & (Smyth, 1967) 5, /NESHB OEERREERIC S
BB EERE NEA~ OB OB e gEIC, Fbl
HOREERTIERV SRR HRL TS, L
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i Abstract |

EFFECT OF BILE ON THE GROWTH OF JUVENILES
OF HYMENOLEPIS NANA IN VITRO

FuMINORI NAKAMURA, Kazuyo MATSUZAWA, KAzUHITO ASANO,
MASAFUMI ABE, TERUKI HAGIWARA AND KENICHI OKAMOTO
(Department of Medical Biology, School of Medicine,

Showa University, Tokyo, 142, Japan)

Excysted juveniles of Hymenolepis nana, collected from mouse intestine just after killing by
cervical dislocation were cultured in wvitro under static culture condition. Except for horse serum,
the culture medium used was the same as that used by Sinha and Hopkins(1967), but we obtained
somewhat different results from did they with H. nana. The difference suggested that differenti-
ation of H. nana required some stimulating factors which were not present in the culture medium
provided. In this study as bile is a normal constituent of instestinal contents, it was speculated that
its presence may act as stimulus for strobilization. Bladder bile from mice, dogs or rabbits markedly
proceeded to grow the worms when used at concentration of 0.33 to 0.5% (v/v). But, in the
medium containing more than 0.5% of mouse bile, morphological structure of the worm became
indistinguishable under light microscope within 3 days of cultivation. Either dog bile or rabbit
bile had similar effect on the worms at concentration of more than 0.5%. Hanks’ BSS in the
medium was substituted for NCTC 135, RPMI 1640 or Glasgow MEM. No remarkable effect by
these enrichments was observed. However, with Glasgow-MEM medium, some effects to promote
growth of the worms were observed when mouse bile (0.4%) was added to the medium. These
results suggest that host bile has some effects on growth of the juvenile of Hymenolepis nana,
and that the roller tube method which some other studies adopted is not essential for strobilization

of the worm in wvitro.
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