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Nl iU, T OEER ETHIMERED bEE
EEANL, FOMISEEREEZE LEHT S, DX
5 T EERT DN THE & s 5 BrERER D2 LR
KPS TS = L, WETIEEREEGOMENR
SR & AR O Fh L IR C 2, BE
BSOS AL T 5 ETO—2DHE
00 DA R MR 5 SoY (1

FET x5 BrEIGHR O ZALO MR A EA D 2N
Doy, Sk, R OHEEREEE s D D IEYL
e E T h B, HEF PIEREEIEE SO MRNR
SAS(BIZ D\~ Tl von Brand (1952) OREWAREHHC B3
572> Erasmus (1957) OfREARFRC B3 5 0F7e%
b BH, KRB LT, i DREBRRCOWT
REWE A OFFZE (von Brand 5 1938) CRRfR{LIEHIWESE
(Glovannola, 1926 ; |1j11, 1958) LAV I LS DART
»H5o

ey, REIROFEET & LT 5 YrEARSHRTTZE O —
L L CHAREREO KO X, W o OFMEE
W R AT, & 2T, ¥OREMFEMCo%, 7
Yy 2 —5yv, AR O RBEBEROSMG L HRIETT
Rogers (1939) 7SHEMHIET & 25 % 1o Lo R OREF LE
MR > TS T 5,

MR BT HE

1. Hfk : REHUSHTHUE, REVRIIEHEFREEOE
O EAEE (28°C) X b x o, HAEBAMAEE 4 HHIC
KA Uic fFilatE, ZEBPKT Bk, RS 4
mm BEEBKETR LY +—VEEL, £DOX% 28
°C DIEEEPICE T, WHFHUTEHER OF i
1 BffH, DIERZ&EAHPE>T 7H, 15H, 30 A,

ATUSHIGE SATO : Studies on the metabolism of
Ancylostoma canium in its each developmental
stage (1). Histochemical studies on the infective
larva (Department of Parasitology, National In-
stitute of Health, Tokyo)

60 H, 90 H, HfFHREATTI,

2. [EmE A OB AR R

A, [Fokftd - SRESEHE (RS, 1950 ; Glick &,
1956) 8{i%. Gendre %% 4°C 2 FEHEED & D% 27 7 1
VB & L, Hotchkiss(1948) © PAS KGN X 5488
e L, MERIEERBR(B7°C 30N e kB S 2~ 7
v ot ET o,

B. JoH : mEEs Baker ® 4 % formalin-Ca 4
B ORI 437 4 7 (Adamstone B 1948 DJF
R EENRE Lich D) CHEEFC L DIE2E
LIF offes i Lic, IREVE Lillie ® Oil Red 4 B
(OR) 60 % isopropanol #% 10 7r¥ita>ai% Chiffelle
5 0.7 % Sudan Black B (SB) propylene glycol {%
5 e X otc. X & LTIk Baker ® pyridine
MR AT ok, FCalERE 5 2oy, B
% 10 % Antiformin OFEEANE T 20 SrUH L, 3 [EhE
OokEEss, FEEL, MEEMEERISEHE L 7o, Anti-
formin LT X b BUKOWICIER Lichd, HEROE
BRI BRI RS bhig, ZOMUET LD HifRDZL
HBPEIEE D OR s CIXBETOT ShcBARTY 27,
Las U O EHIC IS Lis 21,

C. MRVLIREAREEE : % 4 %k formalin 2 eI
e Fesrk P, BRESEIF & L Coupling Azo dye
¥ (Grogg & Pearse, 1952)1C X b = OEFEROKMEFT
“>#-, sodium e-naphthyl phosphate Z#E & L coupl-
er (% o-dianisidine ® diazotate Z L 7c, keSS
o TIE 110°C 60 S3REEYILE OBl IC 2 X IEHIE
CXBEE, HEEFBFC 2T NaF % 1/100M
Sed TeHVERTRC X B SRS T, IERRALEX20
°C T 60 ST 27,

D. 7 ) VRS | BRYERR & AT LT
< >t Hlf% L~ Coupling Azo dye ¥&IC X h#fiL
7=, sodium e-naphtyl phosphate #ZE & 4-benzoyl

(70)
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amino-2 : 5-dimethoxyaniline ¢ diazotate T couple
Lo, PHEESEENE 110°C 60 3B EIRC 2 X IEW
ENHEE T O, MEEIRIRALE 20°C T 30~120
ST o,

E. Rogers O \~5 BRI ORI EERIMRE e
T Aok, EEEKASE T ROFES EE L,

i) Scott [Fik# gE#t fliR(b L ke X5 KMk
(Glick, 1949)

ii) Policard Y512 X 5 Ca D (Lison, 1952)

iii) von Késsa ¥RIC X BAAEME 7 v o 7 AfRORH
(Pearse, 1954)

iv) lithium carbonate JK¥FWRIC & % JR3E, JRERVAH
A% (Gomori, 1952)

3. —RJZRE : Mayer © Hemalum-Eosin Y 4:ffy
08 Mann @ Methyl blue-Eosin Y Htfa 2 Hiu 7o,

EEER

A L : FHREPNCTEAET 5 PAS [BEHE OKHE
GETYa~rvThsb, 7Y 2 ¥ ViIEE, KHA
M= EE (excretory column wall) ZZOfHidE P
THEROR (I IEEAR) fFET B, 2T Y 2K VDR
B3R0S4 L eBd T 5 Fig 7~11), = O @B
DT 2 AR T L % 2 b b BRI o & HA
MR 7Y 2 — 7" VERRLOTERE Table I O#< T
b5, B, FHENDZY 2 — 57 vHNERT 5 D360
~90 HOMTH B 2D HENEDS  FROGEHERT
HDTHA,

7Y 2~y vHND PAS GRS A BN, B
PIEE, e, SRR IEET %,

FHE : OR X0 SB THIH: L Nile Blue sulfate T
B3 5 IR, BB, AT, S EEOHITRE e

Table 1 Reduction in the amounts of glycogen and
neutral lipid in correlation with aging (28°C)

The average number of glycogen and

A%:rvgf lipid granules in the somatic muscle cell
glycogen lipid
(
(day old) e =S o -
3 8 AR 58
. = = 9 68
15 4 15 — 54t
o =~ i 2 27
90 0 0 0 0

large: over 1.5u in diam.
small : under 1.5 # in diam.
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SRR — R B E T B, Z D4 SB
D LA Y3 5 J—Pearse IZ XL % & ester phospha-
tid Th 5 HB—H TR, BRSBTS %o
FRPENSRL AT DS I RED TR 2 (i35 (TableD) o
60 HAFHTLX, TRTCOFHRZAPHERRTZRK S, Ll
SB € D LEJHD JFRUT BN TRD Bt

ERPEIRBERARYSE - B 2 SRR CALE T 5N AR
{3B L, % OMEfEIFEAT 5, MbREAETAM
B, RCAERECHE L, AUHE 120 B fes & 3k
HEEREL Ff0 LT\ 5, PR FEfh AR 3 O HRlE
R A, BEoMIdE cH 5 (Fig 13&14),

7 vk Y VERIEEARESR « ERPERESRC L LIS B £ <
100 S4BT Cla, PR, AR
nic (Fig. 15 & 16) . BEROEIEE O BRI T Is02
Tond, ERYERER2A 7 v V)RR LB LT\ 5 &
5Thhe 7% Y HEROERMEFRENED FROSITHE
5 ZEBNEFRD b e byt :

Rogers OREERK . EERTOBEK T, ZOBEM
P BRI ik LC@» b5 (Fig 17,
C OFFknIERECEE T, KIUEomciR BB K
L LTS (Fig. 18), [Krc=f 7w ¥, T3 %
RO ETE FT5 &, & ORI HER» v v
& DOEHREE S 7 OTERDIERAIEE S h 5 (Fig. 20),
von Késsa T3, = ORI BT 2 v F &, RERY
F v ATRIEEI T b, T ORI B s\ (Fig. 19) o
B ORFMEER NI T & ORI & A
D Loy AEEEDEDTHD L ER LT 5,
& OEFRIE 15 BB fFHICHE S, BIBURILIER D
BENLAT, [FHROGEHEGERT N1 H 5,

DI EO¥ERAFRTH L Table 2 DX 3575,

&

7Y a—rv, [RE : BRI BIHEE L T CETER
A LI D i b3, BEHREET 501
B4 EOMBAY > T WisF Ul bisw, HE,
BRI VbW BRI & Jidh b 04T
ST\ 5%, Rogers 5 (1938) 13 = DSR2 IERE T H
D ZDERFRD, FROFTESTHEIT 5z L% #
BLT\5, LrLEKbIFHREZEFTCT I ELE
Hefa, LT O TR LA SR © o et e kg ©
T\ FERIHRT A 7HMEEIFIC LB SBRBEEITE
LTS LR, Seashl e wbhinifcd ODiamnic
FIREREG Tided SBREEELRWSY 2 —F v R

CZr)
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Table 2 Results of histochemical reactions to the infective larva of Ancylostoma caninum.
carbohydrate lipid phosphatases
Tissue —— P 5 S TR g

PAS glycogen Oil Red 4 B Sudan Black B acid alkaline

esophagus + + ) + + + -

esophageal excretory ke At

gland = -+ o= e

esophageal bulb —_ —_ b + e 2%

esophageal intestinal !

e 2 e i s 2 o 3

intestine H ++ ia H T +

somatic muscle =k H 15 H T ?

excretory columns + + + + + +

+ : Excellent positive.

b Ak E R Ui (Fig. 12), BIH SB Hfai@i
TREEREIG—7 v 2 — LB PAS FS#iE ¥ o Ui
AL wXTHT 5 & SBRYIRRIZ L DB HROKRE X 1

L7Y 27 VHRCHS TS LELbNRS, L XD
7Y 2~ FYIIHCHhCEBEC L h rokHIh s
REVRILDDTH B0, MEIFERPEBCX LT
5 DRERTIRH B2, WEDOIHIRES L REFET 5
THECEE DB AN b Z ORBICEL 5 2 L 3TN
BHThHhH T

7Y 2 =5V OSHTOWTIE, LT (1958) 23,
{7 BRI ABEERE S 23 5 2s Tlo L g © i et
5EHELTWBR, S EEWED BIRLO Schiff
WEXIREL TH DI DL EL B,

HNHFRCEECIFEST S 7Y 2 — 5 Vv ROIREE
HOGEPENFD T 55, IFEOWMKIES Y 2~ vp
INLVEHETH D, 2D LIIRRIEHE L, —EEZ Y
- VYRROTE(LEIhB 2 LR/ TIDTH A5,
CDREDTH FECHEPTSH %, FlHkCz D
BRELBO 7)) 2 —F vEBEUIREAEESTS 2 213, {F
WY 2 W] GBS O] 2T o T\ i = & i
D LIEIND,

FRIGEARER : Bk Lic X 5, FHRERCT Y 2~5
VEROIRESEBCEL, »ONERSBZ LY, =0
BEROTENEEE & BB cBRR 5 5 22 5N B DTH S
73, BRHUC T U2 DM R & 5 Th b (BE1E, 1957)
DT LNEHFRAEYHER 21T 3, SoRmE
DIHBC I DTEFELTVWHZ L BHELTW2003
s\, Las LFRICR WL T EER DR 23 Fe
DI HER LA R CIME R R T 2%, FHRTTE PR

(i72:%

ETHEZ TR, I ORHOF RO MR ERRSEE 2
EBCEFEE B2 5 2 L3k, XEDHFRS
) 2~V ROBEOSHE X —HLTkh, 0
FrcH, EEO RBEE LT WBDTHAH5, RiE
Erasmus (1958) 735l CR B IRARESR O WFZe 217>, R
LEEHTI, £ OEE pH AR b, ZFERIC Z O RIS
FETD EHE LT 5, SR oBe ClImikEE
FEOREE LT 5 &) BTk & —B3 5 o bR
BV, ZOAEOWTIE, B4 pH R B1ERE G
IE 2R 2 COEEDOEENIIR L ThuER & it ,
HIART © Giovannola (1926), Rogers(1939) 533
FRENC RO ATETS 2 L 2HE LTuw 523,
T OARRER B b ANCIE Lighotc, F5T s b2Enc
Z DFFRLY, Ca OTREMEE A S b D TH B Z L 2 S
ML L, Z \THBECKS D1k Ca ORI H
IR 5 EMETH 5 2%, & NIV B vt Policard
X Ca it xfL #d THRENALD THb (Lison,
1952), L L, ZOFEIEENY Moo
FCRHC LRV RERD D, TOREMS I, 5
BIRALR OB, FHOERR » FESE2PH L, £LT
W Ca ODFERR Lics L2 TBESHIZEANDL
)b BEHRIP b Calfix &b DTHS LEL
TE\e ZOFRROEHEHREITHTH 543, Mg
CERMIN 2RSS & 22b, EHE: Bbh
Bo T DOYREKIOEIIBREI UL OLEEEZ B D AT
THZ L, ZOFERCEY LD b D% ORER
ged i RHIE 5 (Chitwood 5, 1952) & L35 LT
HFEBFFERIC L D TCEEAZ L LB 5DT, Bk
MERLRL S LEZTWS,
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E %

REJMOFEEIT & & 7o 5 YEARHHROZA(LE T T %
—Bge LT, Ko mfc o &R EEre 1o
oo T STREERFHRMIcoE, 7Y =2—5 v, [REK
ORIGERRER DTG L FROGEHES, Th LR
T OBEHOME, Lo @ 5 Baiikr oMk 2k
AL IFgE LTco

1. PAS BCHiENn5 7Y 2~ v &Y Oil Red
4 B WIHoVEIRENY, RIHT oK, B, ik
EED VR FRR B ORI B W I E T Do &
NORFROGSERENMREA DL, 7Y 2~ V1390
AT BT REIREE 60 HAFHTa MR LT,

2. Coupling Azo dye HETHHI IS 7 v v PR
ERRISR, B, P, SloWMRCTEET B, BR
PEREARISR A, AElmE, PEiVE ofEiarincts
1T 5. ORI & FAERIEREE A 7 v 2 Y M
BrFc LB LT\ 5 L b, RO X BT
VPEDZEENTFRD BT\,

3. WhWBRAEERIL, Rty AREED
LD THbD, OERNE 15 BT B
FICHEAE L, AT HO4 ORImc it TR 22 H
%o

4. bW BN 2 Wbiic b DIXIFEDN, 7
Y 2~ 7 VRO E S v o v AR ORERL B gD T
TEo

5. Mt Ui BrERO BEROBREIC © X556 X
7o

Fr ks icBEL, MRS M0 * Bbokdt
R/ INE 36 2 L 3 ORI & BB - Te 7S v Te UK
BRFIEZME P 2 E R BB LR L iR R
DEXELE T,

AWFAEE X %15 0] BARFERZLAFTARLIHRE
Ici sV TREL
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Summary

In order to elucidate the metabolic changes
during its development were carried out histocemical
studies on the egg, larva, and adult of Ancylostoma
caninum,

The present paper reported the studies on the
localization of glycogen, lipid, and phosphatases,
and on the histochemical properties of the so
called ‘‘dark granule’’ in the infective larva,

In young larva, the intestine cell, somatic cell,
and excretory column wall contained a large
amounts of both glycogen and neutral lipid chiefly
in the form of granules. These substances were
located in the other tissue in a small amount,

As the larva aged, contents of glycogen and
neutral lipid were reduced, in 60 day old larva no
neutral lipid remained, but some amounts of gly-
cogen remained. In 90 day old larva the glycogen
was completly exhaused.

Acid phosphatase occurred in the somatic cell,
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intestine cell, excretory columns wall etc.

Alkaline phosphatase was revealed in the esoph-
ageal excretory glands, intestine cell etc,

In the infective larva the acid phosphatase activity
seemed to be similarly predominant to that of the
alkaline enzyme as the case of adult.

The nature of ‘‘dark granule’’ were investigated
with several histochemical methods. From the
following histochemical tests the granule was con-
sidered to consist of Ca salts :

1) persistancy of the granule to the treatment
of the microincineration as a white refractive
granular body in the ash.

2) positive reaction in Policard’s method and
von Kossa’s method.

3) the insolubility in Li,CO; solution.

The granule appeared in the intestine cell of 15-
day-old larva and progressively accumulated with
increase of age.

A discussion of these findings was given.

Explanation of plate

Fig. 1-4. Distribution of lipid in longitudinal sections of the mid-intestine level of the
infective larvae, Baker’s formalin-Ca-fixed frozen section. Sudan Black B. X 1350.

Fig. 1. 1-day-old larva Fig. 2. 7-day-old larva
Fig. 3. 30-day-old larva Fig. 4. 60-day-old larva
Fig. 5-6. Distribution of lipid in transverse sections of 7-day-old larva. Baker’s formalin-

Ca-fixed frozen section. Sudan Black B. X 1350.
Fig. 5. At a level of the esophagug. Fig. 6. At a level of the intestine.
Fig. 7-8. Distribution of glycogen in transverse sections of 7-day-old larva. Cold Gendre’s
fluid-fixed paraffin section. PAS, Haemalum. X 1350.
Fig. 7. At a level of the esophagus. Fig. 8. At a level of the intestine.
Fig. 9-11. Distribution of glycogen in longitudinal sections of the mid-intestine level of the
infective larvae. Freeze-dried & alcohol-fixed section. PAS, Haemalum. X 1350.

Fig. 9. 1-day-old larva. Fig. 10. 30-day-old larva,
Fig. 11. 90-day-old lerva.
Fig. 12. Location of the unstainable granule, possibly glycogen granule, in a longitudinal section

of the mid intestine level. Baker’s formalin-Ca-fixed frozen section, Sudan Black B. X 1350.
Fig, 13-14. Alkaline phosphatase activity in longitudinal sections of 7-day-old larva., Cold

neutral formalin-fixed frozen section. Coupling Azo Dye technique, 100 min. at 17°C. X 400.
Fig. 15-16. Acid phosphatase actvity in longitudinal sections of 7-day-old larva. Cold neutral

formalin-fixed frozen section. Coupling Azo Dye technique, 30 min. at 17°C. X 400.

Fig. 17. Distribution of ‘‘Dark granule”’ in the intestine cell of a unfixed 30-day-old larva.
X 600.

Fig. 18. Distribution of ‘‘Dark granule’’ in the microinciuerated section. X 400.

Fig. 19. Distribution of ‘‘Dark granule ’’ impregnated with silver. von Késsa method. X 800.

Fig, 20, Formation of the need-shaped crystals of calicium sulfate, Policard’s method, X 400.

ug., unstainable
IN.,

The following abbrevations are used ;
granule; EC., excretory column ;
ntestine cell nucleus ;

dg., dark granule ; g., glycogen; Ip., lipid;
ES., esphagus; ESB., esophagael bulb: I, intestine :
SM., somatic muscle cell; SMN., somatic muscle cell nucleus,

y (75)





