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~ ) YHGHEZBICE T 2 PR
(2) Plerocercoid D#HfRIL2EAIBFSE

[

M 3B

FRFERI KR A RS
(FB#n 34423 B 8 H3EH)

~ VY VRAZRICIEADN B RESDH D, M5
Plerocercoid %5 2 hfifE Rl RO G T 5 &, HLE
BEZZE L, BUKLT, A, FARMICHEY Plerocer-
coid DEFERMRIET 2, EIREEHILEAK BT
—ERMREL, RERZOMDBREETL22H
230D%, BUE2 FEERTICHATIC LICLD
T, €D —E8 Plerocercoid BT 5. €D C &l
RIRICBWCHE L. CN bR LR ik
RI2ELBEFEDEBRLERNCH 2EEREMED T
OFEBPMVBEBND LBDN S,

SFAIE BB 1 AREHBOE ) 2 LR IC R
TERAER, ERELBEN T D, FTHEE, BH
BB W CRAEARERADIL, FREFCBWTD,
75, Rogers (1947), LR (1952), ¥ F (1957), Eras-
mus( 1957) LOHRERA BN 5,

EHZL EOBE B~ v VBIFESK D Plerocer-
coid DR #BED EHhz, HHPEBELEL DNOWEHE,
1%ER, Phosphatase @705 2 Mk (LFAIC BR L, HE
BRAEDT, CLHET D,

ML VISHE

#EHZ~ 7 Z1C Procercoid #5-%2C A 57z Plero-
cercoid 2L 2o AIRICIHBWTAITA D7 Plerocer-
coid % = ¥ X ICR DR 5 L T EEE D DI T 288D
Plerocercoid, M 0MC#4E £ lo— BN RIHTE L 728 S ik
2w RAETCHALT 2 HILZEITE Plerocercoid, 3
CoN BT 5201, KiEEHERMRIOHhEEE
L%,

EE S T oM Lt HIICIE UTTY, 2%

Takeo TAKAHASHI : Studies on Diphylloboth-
rium mansoni (2) Histochemical studies on plerocer-
coid (Department of Biology, Showa Medical School,
Tokyo)

(21)

o7 4 VEBICk DA L LT, SEREZTOT
g L e,

(1) BEKIG

Gendre # 20} Carnoy K[EE, Lillie FKDZBENEY:
f LIEGTS(LRBIC & D Glycogen DRI 21T A D%,

(2) %M (DNARURNA) 3

Zenker #& %} Carnay #&[EE, Feulgen BMRKIG&Z
* Methylgreen-pyronine ¥ts (Kurnick, 1955) Z{77%
ks

(8) Acid phosphatase

BT M — NV RO®BT & b VEER, BN - BE
#, KU Gomori % ﬁ&o}‘:o

(4) Alkaline phosphatase

HB7 2 b VY RUBT £ Y VKT V= — VERIREE
#, Gomori BRBEHICE VHRHIL &

(5) sfREEA

Haematoxylin-Eosin ¥%ff, Delafield @ Haematoxylin
Biystn, JRTF Weigert @ iron-Haematoxylin ¥,

52 BR R R

A. IE% Plerocercoid DfE%

Plerocercoid 1Z&AMNE2ME L, O TICHEERK, K
EEfSRE (g, #EE), BT HllafE 0 0 R AR 2
%o MRS E L EE H LEERE AL, 0/
CHEK M & 723G KM, EEimassan,
RN & U CHitE, IR, BUEDANRESTEZ L, #E
EFRRE L LIEEEORARICISWT, KEECZDT
HRCESI L, HUEZ 0 (middle layer) &i0#E8
(rim layer) &b J %, HEEMHIZRD L<R&EL, YE
BN E, BEGERHZBOTHRMC LT, HeREE
£33,

C1) BH

B2 TR i ANEORLIR, IR AR IC I EOREIR & O R
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ORI E S 0, RSB TINK Lz, BuUk
RIS R O HUAERES, OO WFEHIC BT 5 2 HD
ZRROBNAE. FHEE, FHEE, KU Dk
Lillie ECP:WbtE, HOMRRABR TN LRV ZREE2 78
b5 (PLI, Fig. L—5),

(2) #%8 (DNAKU'RNA)

D N A (3 B2l fafd e O-R A i fa o c o b, it
EMRESHEO M fE R Lice RNAZKL T a8 i
CROBN, AAERT 3O&EE D ROES BETH
Y, KAMBROEEDICE AT 2OPBEEEN D,
BURRT R O BRI T 52135805 aw (PLT,
Higs =R ),

( 3) Alkaline phosphatase

£ B2 % ORISR MR 5% R U, BT A fafE
BOMKEEEO N IR U, (KPR, R AHRRAE
BFEERIEER L, £, BARTEEE L V2H
W% R L7z (PL I, Fig 9—10),

(4) Acid phosphatase

Alkaline phosphatase (< BBGHEREAS <, FLIE K
UKL o2 2 L, E TN EOR
HRIBERL, BAERKRCIEFED LRV, KRG
B & VRS WKIG2 R L 72 (PLI, Fig.11—12),

B. Plerocercoid %~ X IO E L C 4{LATRE R
Fil, Wit 2RO MR LR

VEHE, BBROSHIRBIZIER D Pleroceroid *[FIEED
Ri5zmRL (PLI, Fig 183—14), ZEHAZEZFEDOLN
&\ o Alkaline phosphase 13 IEF B{EIZ< B, HHEE
&<, AEBRUEKESREEOBERIEERL, K
THiRE DN AW (PL T, Fig. 15—16), acid
phospatase (ZDWTIFZERFRD S 1AW (PL I, Fig
17,

C. REXC—ERMFEL ChFRE~ T XIE T
A LT A BN/1E T Plerocercoid Dk (LA

BHOMMA, HRAR, MO HILIC, ERD Plero-
cercoid & &< BT, Z2R0DI B HKkAEID
XKoo

D. #&6EEFTERRIBIO %) % B oMM L2EIMRER

kR 18I Plerocercoid %32 jB8R3 2 20, —
EDOHNE EMTER O FR R B GFHRICH] 2 £ oM
AT R IZ L Toa< < 2,

Bl% Plerocercoid 2 RICRROFRE L, 4K:[H, 241
i, 4885RY, 144K O6H D Biklc> 2HEH, #%
ER X V" phosphatase DA BRES L 72,

(FERZER - H 8 K-HE5 T

CLy
1 ERAIC 3BWTEEZ Plerocercoid D434 & B0,
T AR XFRPEEEE <, WRRIBITIZFAETLO BN AW,
FUDERICHERLIR 2 O SR D Bt B iR b (PL I,
Fig. 18), MERMBR TS L7z, ffelE, FLECH, [KBE
5, RORWTEMECIE Lillie KM, HOBERR
BTHELAEWSHERS 05N 5C &3 Plerocercoid
DA E FEETCH D, U RKHTIEIC COMmM P #<
(PL I, Fig 19), 48 I:ficH b, BEMHKICHIGL T
BHE i HRKR2% L (PLI, Fig 20),144 K
TlZ, REHEE &R0, RniBERkEES S 2 7T,
HLER LU OERAN L, KRREEIRICRDTC, #F
A ER L, OB NERAR D 7R 576 237850
507z (PLI, Fig 21)0 15 HEDRMAKICIS W T 358
DR IEE 2T 28RO E 28, POICEIC, Q%
IWICHIZ 3T 5 (PLI, Fig 22—23),
(2) ¥Rk
4 Wl B2 T Ml aRE & OME AR 38 1 8% Plero-
cercoid 12 HR, #2~3f5K&<, Feulgen KIbdD
BCH D, RNAZHRERLIICHEE, BRMHDOS
fiznd (PLI, Fig 24—25), 24 RfiCld, #1385
INEL B3, Plerocercoid & Dig K&, DNAZHK
TR L O RO ICE C, AR IO 22 A
L (PLI, Fig 26—27), 48MsfHICB T, BICHIgE L
% %0 RNARZETFMIaE&O ORI C 463
% (PLT, Fig 28—29), 144 KRICIZ, 2 THIME, &
U Hub IR R E T 5 —ROMMIEE &, KEDLEA 2 /R
MfERE, RO 2D %€ S Ml & (BT 6 L, Mk
OMLE BRI REL Cwb (PLT, Fig 80—31), K%k
EE ZIRUTIE, DN AR T A R M A Bl AR i
W, RAMHRRITHEIC, RN AL, IBAMEE D &R &
FEAR S0 % i E W A r fiz R 3 (PLIL, Fig.32—383),
( 8) phosphatase
Alkaline phosphatase [, 4 RF[i], 24WFfE, 48K:RE, 3%
CHERBRY, EEBECHEGHEERL, KTHRE &
OMRBE RIS A O % R 3728, IR AR
THRRME T PE MR R L7, e R & ShichRtED
ETRDB N 7o 16 H DR MR R L /2
WEIDR 35985, AR T e mbEtEa R L
72 (PLI, Fig. 84—36),
Acid phosphatase |4 4 il C Alkaline phosphatase
K BRIGHREIRS, BEE, BTHEREEEeE 3
53, MAEREEEZRL 2, 4B WL Al-

(22)
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kaline phosphatase *[Ef2 DA RL, 48KfHICH
WTIE, BEEBE VEMLT o BEEn R Hh, KR
B LRI S B L e, & 215 H ROBRSRIATIC
BLWCidkatERTd, EifGARER U KT MR,
CBBMER R L7228, 48R & 0 ISR T Lce L
UsEiicidsaniatezs R 57z (PLI, Fig 87—40).

Z ®

~ VY VEBEZROEEREMEEHDO B E LT, i
HRICBVWTCZEOREBEEZRF Lo DS WTENBD
REHROE L2 R LFACRBE L, EROMN Z A
AbN7,

Bl%, Plerocercoid DM LEEMIBRRIC BUWCIE,
BRMEORDERELE I LN OHEHE, MR, Phospha-
tase [ZDOWTCHRAWN, HECEE L LT glycogen 2B ET
M, KNERICHEEL, DNAKURNA BHAFEEE
D5 HiEF Wz, Phosphatase (3 7V 7 ) #3178,
ZEIE, FHTHNRE, KEEFECRObN, B, 7
A Y HEL R BHEEENS FRO 22 & L
Too CNZHE KT 2 LAKBICERELREZL, K
THIRRREIZIE 77 ) M B3% 0, RERBRIC DWTE,
Rogers (1947) 2% #KiRZHIC DT FROTLK, L

(1952) BEFEDOLKRICDOWT, BT (1957 122, 8
DEHBIZ W, Erasmus (1957) 1% T, pisiformis (=
DNTHE L TW D L —3 T 2. L L Erasmus
(1957) 1% Cysticercus 1= 2T LA phospha-
tase [ZF0 LIS PERLFICIE BOBN BV #
HELT WD, ~vY v ElgagkH plerocercoid ZIBL
TR RO Bz,

D X(Z Plerocercoid #~v X IZ ffA#RE5 L C BEER
UtriEpa e 2mL, WS, MEROE
RO RICE PO BN AW, L L Alkaline phos-
phatase DIFMEEIZET L T do TG [F5HH
BT 1 KERIUERL acid phosphatase 733 1%%
75 L, Alkaline phosphatase 232155 L, SKFEDRT M
M#, Spklzid Alkaline phosphatase 733 & L C{EH
L, acid phosphatase IZEREIC BI5 T 2 &ELEL TW»
%o Erasmus (1957) 3 Cysticercus (= 3 TlE Acid
phosphatase 2E% 25 U, BRHRICIBWTIE Alkaline
phosphatase 28 % % 1275 5 EHif L TS olLE(1950)
U R AR kR &, WEFLENY O b D WA
LERRO DR RT C L bl BEKBEOWAEEHELE L C

(23)
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Who MLERD AW Plerocercoid K UG BICI U T
KWL, ARICBWTAEEN, ZZIC Phosphatase
PHELTWICLRHELITHY, AEBRUKET
MBI RDLNEC LRBRDOCLTH S,

O BICHE EMLE D DE 2 PRIBETCH D~V R K
Tl A L CHsk 21T Plerocercoid &, IE¥® Plero-
cercoid X MRRAHI X OHERR (LAY I 4 < 2RO D
S, ENEFEICIRAT B DI EEARERRIC &
2 BURDZLA LA CRE T 2MER D D, FHC
RBMADE(E R D/DICKEH, #%ER, Phosphatase O
AR RTRI, BB, 48RS W CIRTR &5 4 1Tk
MESER L, BEOMICBWNTUR, 4R LTS
Plerocercoid »$.0, Plerocercoid 334455 & H /LI
BT BHHEOEBRFDOENAN, 4 BRCBWTER
WICFREED LAV ROHICEL AL, KRHDORE
W@ LIRS L Y, 48 R BULWCHRD SRR
L, AEEEDMEERLTNWS, BBOAHEARDIC
HRDRET 415l LT Plerocercoid D92, 3{5DK
EXICAVDNADSLER LA D, RIRHE L3k hE <
750 FE T Ml o #8245, Brachet (1950) [Z DNA-
P turnover DIERG /Al Cl3%D Alkaline phospha-
tase @ TEEEPIAL EHIE LT W5, ETHRREICE,
fi#, 771 ) phosphatase 330D HN B LEBAA
23E, HADARAMESEZNTNS LEDN D,
FNFR, HTBERELHER BRI 2RNAR, K
THifaE, AEhLHICEROLN T LrDbHEL
b3, LrL, Phosphatase (ZBW ik, BR, 74 A Y
312 Plerocercoid & EDIHMEIC W\ T 578 3720 B
M, 7oy MR, 4 R, 24MRAE, 48MERT LI
RS IZ DN CTIEMET L, o ICER MR RS L3I
EHEALTWEC &3, REROEMEE, RUMHRE
LA D22 MEDMER A R LT 5, Erasmus (1957)
3 T, pisiformis @ phosphatase 1ZDUNCHEKR LSS
BEZ L -EDOFREBICIZER, 7ah ) mEkCEETHY,
BRI IC I S RICHETE L, RS & 351
OEBZBMCRTL, FICEFEREMD pH ok
BRES CLEHE L TWD, RERICIBUS T ERIRIZE
M, RIS ERMER LD, KENZWE L BHEECHIC L
b, 48KE ClE, AMEOEEZR, 1AV BEICET
Lo23H2dDD, REKBROMEAPTLTEL,
NRREEREADC LY, BUMLDBEMEREA,
Plerocercoid IZE TGS 23D BN D, L LERME,
7 A7 Y ¥ Phosphatase D{E#:S L5, FZZET T3
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Z &2, Erasmus @ pH BOEIL ER5BE»E T
BAEERTEREE U COMMHROE(L LB DN S, L
D UABRERIEIAIC BN TR AR D = 2O CEES
230, RUBBRNEN230DH 2 LiF, F—i
ERHEARCBWC DM, MOBECERDHDDD L%
AbNB. LBIEAKREXORBEAFTERGH
BB DAER 1928 ic B, S 1lem T
Ul L 72 HAROHED £ =, 10BARVEFERT 2D
DDHLHC EF, REEINEERDZC LTCH B, CH
U3 B AREETRIS Phosphatase f2t4: % 55 328, 213 Acid
phosphatase 23FD B 1.5 & &b, ZHPDORBITITA D
N33, MEOME, SHKEsEER %&ﬁ_ﬁ, FHARED
WO Z 2, BALDHEIRE THICESEMERTS
RTECHOIFERTH D EEDN S, D LtoEErE2
BOEDE, vV VEIFEEZHEOD Plerocercoid 23T
& Alkaline phosphatase 7% %% 12k 5 »D & b

Do THUE KERIUSHE LV MRARESAED Fﬁgfﬁ)
U, BELY, BREENSERZO—BCRAW) &R
EN Do Glycogen 78 HUKDEERS CH B FEI AN
VI EE D SFEARE < 5 2 RBRRR A RO C BB 1o 5
ML CWBC LERA (1925), LM (1955) 23 H A1
WHIZDONT, FHRE (1958) iR IC DN THE L
TWds Plerocercmd EBWTHIENMARICIREC 32D
52, Glycogen DL 25D TCND, COC &t
BREREBNCHECHRE L4 2, SRR RKOEH
BERNF—FLAE 2 LEDNS,

Plerocercoid DFTFRIHS LIAERIC 3313 2L H 5
#21%, Phosphatase [ZHWCIARTE AR L b 20
WG R 3 LISMCIZFE EEBRD B LA, M8 THh
T RER I B MR 2R B AT A 2 AR KB L &
Bh2le LB & Plerocercoid 13 #&1E LML
RIEBWTIE, EZXND KL Plerocercoid @K /hiz
#)53°, #9 0.5mm PHSDLhHIA &7 5, Plerocercoid
DWISNOHFPEEN 2D D, Bb BRSO HIH
WO—HTH 25 LHEHE N2, CORHAZ, Bk
AU ORPLEEARC LTHDHDT, BlCERE2RA
&5 EEATND,

E

v VY VEFRF BOEEREMA DV DL LT,
Plerocercoid O¥EHE, #%K%, Phosphatase % #2704
WIER L, BHEROMERERE1E /2,

1. Plerocercoid @ F¢ FflifiafE, {KAMRICIE Glyco-

(FEBZHE - HE 8K 555 F

=

gen BARWEXN, XfLIE, KK, UilkiECE Gly-
cogen DIAD FEE 2 BBz, BRI K THIfEE &
ORISR % < RH/Z Z 7z, Phosphatase 17 V71
)i, BRMERGEL &b, MRAE, HEEPL, RTHIREEC A
WEEHNTZ,

2. MRERMEENLELPREBEERTCHEALTCA
57218 G Plerocercoid |3, FE#5® Plerocercoid &
RIEFC IS ERERER DD,

3. Plerocercoid 23~ 7 2 DW(LE % 2@ L CEREIC
H1% & %2i%, Alkaline phosphatase DGR ZMET L
-

4. HIEEMHLEARKC 31T 2 Plerocercoid 3 REIC
MELTHHFRBERD, MILFRICERER L, I
BYEE D MRITLBEC K BRADIBICE L, BRIBK
TR R OHRLIBIZE AW EE L, Phosphatase
7oAy i, BREEMA S EERE, KT MR
Bz, kM Phosphatase I3 B4 25E3e (DM, M
BEOBYEES AV, RERTEALFICHES ZANEE
N7z 727 Y Phosphatase (33612 (£ T M%7
L, BE&ROMAKEEIIHMEERL 2,

T &5 1< B e RN, MR 2 3 e AR
FROMZEEFNHEER CIZ BH e LT T,

RAGHLDOEF X, BB 3345 B4 27 [0l B R A o

©

EEBEKIVTREL .
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Summary

The present paper reports of the histochemical
studies in the distribution of glycogen, nucleic acid,
and phosphatases in the plerocercoid larvae of D.
mansont,

The results obtained are as follows :

1. A lot of glycogen were found in the subcuti-
cular cells and parenchyma, polysaccharides except
glycogen in the cuticle and muscle fibres, nucleic
acid particularly in the subcuticular cells and paren-
chyma, of the plerocercoid larvae. Both alkaline
and acid phosphatases were detected much more in
the cuticle and subcuticular cells than in any other
parts of the larvae.

2. When the young tapeworms were put into
the hypoderm of their secondary host, they changed
themselves into the plerocercoid larvae, which turned
out to be quite the same as the ordinary ones from
the histochemical viewpoint.

3. When the plerocercoid larvae escaped into the
peritonaeal cavity through the digestive organs of a
mouse, their alkaline phosphatase ‘activity declined.

4. When the plerocercoid larvae in the intestines
of their final host grew up into the young tapeworms,
we saw that far more glycogen was found in the
middle layers of the young tapeworm than in the
rim layers of it. Nucleic acid was abundantly located
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in the subcuticular cells and middle layers, bothe
alkaline and acid phohphatases in the cuticle and
subcuticular cells, of the young tapeworm. The acid
phosphatase of the cuticle of the young tapeworm
became more and more active as the worm grew,
and in the case of an adult worm, the activity of
the acid phosphatase was much higher in the cuticle
than in any other parts of the worm. On the other
hand, the alkaline phosphatase of a young tapeworm
tended to weaken in its activity, and in the case of
an adult worm, it was clearly seen to be less in the
cuticle of the worm.

Explanation of Plates
Plate L.

Fig. 1 Distribution of glycogen in the transverse sec-
tions of plerocercoid. PAS. stain. X 50

Fig. 2 Distribution of glycogen in the logitudinal
sections of Plerocercoid. PAS. stain. x50

Fig. 3 Glycogen granules in the parenchyma of ple-
rocercoid, PAS, stain. X200

Fig. 4 Salivary test for glycogen. *200

Fig. 5 Transverse sections of plerocercoid. Iron Ha-
emato. stain, X200

Fig. 6 Feulgen nucleal reaction in the transverse se-
ctions of plerocercoid. * 200

Fig. 7 Control of the case in Fig. 6. X200

Fig. 8 Distribution of nucleic acid in the transverse
sections of plerocercoid. Methylgreen-pyronine
stain. X200

Fig. 9 Alkaline phosphatase activity in the longitudi--
nal sections of plerocercoid. X200

Fig. 10 Control of the case in Fig. 9. Haemato. stain
% 200

Fig. 11 Acid phosphatase activity in the transverse
sections of plerocercoid. x 200

Fig. 12 Control of the case in Fig. 11, Haemato stain
% 200 :

Fig. 13 Feulgen nuclear reaction of plerocercoid esca-
ping from mouse intestines. x50

Fig. 14 Distribution of glycogen in the transverse se-
ctions of plerocercoid, escaping from mouse in-
testines. X 50

Fig. 15 Alkaline phosphatase activity in the plerocer-
coid escaping from mouse intestines, X200

Fig. 16 Control of the case in Fig. 15. x200

Fig. 17 Acid phosphatase activity in the plerocerocid
escaping from mouse intestines. x50

Figs. 18-23 Distribution of glycogen in the trans-
verse sections of young and adult tapeworms,

Fig. 18 Tapeworm, 4 hours old. X100

(25)
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Fig. 19 Tapeworm, 24 hours old. x50

Fig. 20 Tapeworm, 48 hours old. X200
Plate II.

Fig. 21 Tapeworm, 144 hourg old. %100

Fig. 22 Tapeworm, 15 days old. x50

Fig. 23 Control of the case in Fig. 22. x50

Figs. 24-33 Distribution of nucleic acid in the trans-
verse and logitudinal sections of young and adu-
It tapeworms.

24 Tapeworm, 4 hours old. Transverse sections.
Feulgen reaction. X200

25 Tapeworm, 4 hours old. Transverse sections.
Methylgreen-pyronine stain. X200

26 Tapeworm, 24 hours old. Longitudinal sec-
tions. Feulgen reaction. X100

27 Tapeworm, 24 hours old. Longitudinal sec-
tions. Methylgreen-pyronine. stain. X200

28 Tapeworm, 48 hours old. Transverse sec-
tions. Methylgreen-pyronine stain, X200

29 Tapeworm, 48 hours old. Transverse secti-

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

(265

k<A &
st X

£3R

(ZmpMek £ 8 %55 5

ons, Feulgen reaction. X200

Fig. 30 Tapeworm, 144 hours old. Transverse sect-
ions. Feulgen reaction. X100

Fig. 31 Tapeworm, 144 houas old. Longitudinal se-
ctions, Methylgreen-pyronine stain. <100

Fig. 32 Tapeworm, 15 days old. Transverse sections, ..

Feulgen reaction. x 200

Fig. 33 Tapeworm, 15 days old. Transverse sec-
tions. Methylgreen-pyronine stain. X200

Figs. 34-36 Alkaline phosphatase in the transverse
sections of young tapeworms,

Fig. 34 Tapeworm, 4 hours old. X200

Fig. 35 Tapeworm, 24 hours old. X200

Fig. 36 Tapeworm, 48 hours old. x400

Figs. 37-40 Acid phosphatase in the transverse sec-
tions of young tapeworms.

Fig. 37 Tapeworm, 4 hours old. X200

Fig. 38 Tapeworm, 24 hours old. X200

Fig. 39 Tapeworm, 48 hours old. X200

Fig. 40 Tapeworm, 15 days old. X100
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Plate I




676 (HHEMZEME B 8 Ko S5 %5

Plate 11
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