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PR (1956) 1858 B o> FHARL 2R 72 BFZE 21T 72, gly-
cogen, alkaline phosphatase, nucleic acid, lipid 4§45
COWTHELIcDS, B L SEmMeEs A
VIR ARSI L, BICETFEMESEIC X A BT
T AREERL R & FE ORI oV THES RICEE L Tw
B

F 72U (1957) 1% Aspiculuris tetraptera, Syphacia
obvelata 33 X O Enterobius vermicularis @ 3 % 0454
F, PEMRICOWTHIRL, ThiciEMAakRitzma T
w5,

IS D& BB LTl O REEA G & — B
LIRS B THBMSIIBEE» LBE LT, S TO®REIz
H O CIERICEER D SPTREZ B THET 5.

HHEE L UHRRE
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BU7cBEEMEIE L, She Ak T X YESE

FEPEN LI L BIIC 20 LT, HEeEER T pH
7.5 LL7c1%F A v Z7ERICTT 6 BERIKENTREE L
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Fig. 1 Diagram to show the submicroscopic
structure of cuticle
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7z. BiAKETAz— (70%, 80%, 90 %, 95 %,
100 %) DOAHRIZ 12 BRI -S3-25@ L T methacrylate T4l
U7z, A REE % (1963) D T fiE\ > semi-poly-
merized methacrylate i L, WRGAMETESS®
7z. DT Porter-Blum microtome TH#E#ETIH L L,
REEY 7 =— AV THE L THAET JEM7 Al X UH
37 HS-6 RIETIRMBETHE L
B o=

1) AROHEE

ARSEEEDOFNE 2 L, AT EEEH, 7
TG L L o7 @ T, ZoREICIZEORBICEMAIC,
FREFHD il 3 59 <% transverse striation 2SMEEL
RO LD, RESEEICHELZRETIRAROE
SIFWCTTT 2.67 4, BCFTT 3.22p, ¥y 3.11 p 52
TH 523z Bl S 72547 0SMAlic Y 5 /4 R 365
IZ# < 71 Y transverse striation biE7/nix7E L & RBHPE
LD NANCYS 55 TIXE S LEL 4 Y, transverse
striation FEH LA OTHKS. DX I BAREETE
MBETICBET 5 LETEEDOEICLY 6 BRKSTS
ZLNnTEB (Fig. 1, 3, 4, Table 1).

#5 L@ /b bR /ME I el E TR 3 <, corti-
cal layer & LTRSS TH Y D transverse
striation 23MEWEL LTAHA LS. Zh b stria-
tion DHFERIZH T HE S1E 0.49(0.32-0.64) ¢
FETH DM, striation DITL ITH BITHE, FD
EX#L 2y, i striation D45y Tix 0.06
g HEBCIERUTLARDTVS. TORBIRHEE
_k external cortical layer LIEIRZ L2+ 5.

5 2 J@1x density o {K\J§ T striation DHI[H
T 0.22 (0.19-0.27) p BOESTH 5 25,
striation JT{ @ \» }> ¥ % striation D J§ D FHsy
TIXIEFIZEL 0.60 (0.38-0.78) p FRITEL T
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Table 1 Measurement of cuticle on the body surface of Enterobius vermicularis (p)

Specimen number 1 2 3 4 5 6 7 8 Average
thickness
Measuring number 2 2 3 5 5 2 2 2 (23)
1 External cortical layer 0.64 0.64 0.33 0.32 0.38 0.50 0.58 0.56 0.494
2 g 0.21 0.26 0.20 0.19 0,19 0.27 0.26 0.20 0.223
2 Vool HedD Vsl Meod U0 Vgl Masld s lperead)
2 Middle cortical layer "5 §°64 0.44 0.38 0.38 0.78 0.74 0.76 0.601
Layers of !
Tisternal eovtienl Jiver 0.08 0.16 0.20 0.19 0.19 0.23 0.15 0.12 0.165
cuticle 055 0.59 0.67 0.64 0.64 0.50 0.52 0.52 0.576
4  Homogeneous layer 0.16 0.10 0.81 0.64 0.64 0.13 0.21 0.20 0.361
5  Inner homogeneous layer 0.64 0.53 0.84 0.77 0.70 0.60 0.31 0.40 0.598
6  Basal layer 1.02-1.07 0.26 0.32 0.26 0.92 0.84 0.76 0.680

V5. ¥ 7- striation DE F TI@H AL D 2o0M &
DTV, FRICHIMECBEARBOL TR A, o
BHIZ IO TZOBOESICHYEOESPHITHRD. B
ER—ERITHOTV 2 ICEEL Rbhivns, Fo
JE i L7222 ol i3 535 TR Z D@ striation
EFICEAD 5 iz el EoERE AT L7t
H+20R RbN%. 28 Z0 JEiE middle cortical
layer LIEEONEHU DL THS.

EIBIELF/LIZ L A EFIEDD B0 1T0= density
PME L, RS 2R ST, O NRR 0222 i R
bNA. 18 LFEERC striation OFETIXEL 0.58
(0.50-0.67) p F2IZHE L TV 5 A3, striation [H T T2 0.17
(0.08-0.23) p L 2>THY, &HITEDEMIED)
IO TS HEL THESE2 TV 30054 ED5
ha. ZoOEYL cortical layer O—y & & % internal
cortical layer LMEA TR 7Z.

FABIE 3 BICH LT density 7MKL, ZoiED
E 2 A EHETEBRECGICESIE 0.36 (0.10-0.64) p
F2T% Y homogeneous layer LIESDN EY L Ebil
=

BE5BIIHEAFL VX E LT density 2MEL, ESD
¥95G 0.60 (0.31-0.84) p FETH V) EMEEITVIE
HOTH s B E D RN D Hr 1 54 inner
homogeneous layer &3 _XETH 5.

%6 BIILL LD 58 X Vi&ENIT density 2MEL, ES
X 0.68 (0.25-1.07) ¢ BTZOHEZFZ LA LEHET
MEREYSTH Y basal layer LT RETHAH. KBID
JBIZ{TTZ D basement membrane D Z L XL, OE N EF
CEEAETREICGERL TV 5.

PDEDZ L AR 6B T LRTES. L
LIhbExoRBoOMcEHARSERBRONT, i

Bz density MEIZE ST 6BICRKSHRA T TER
ZHOMICIZA 2B LFEEL R . 7k Fig 2
RS e ielfRic ko TiR AR - 1L @R 5
IO REAR LI LT HERTS. Bo{@3MNTLIo
YOS E RTHENRIOENLRELELICDOTHAS
5. LA LIZHIiE cortical layer Z LIC & 2BicH B
% X D AT LIRSS 2SR 123 < B L7z
LorBEbhs., (720X ) 5EAH 3B internal
cortical layer DIEAILASTIEFIZEL Rx5 X5 T
»% (Fig. 5).

2) Transverse striation

Transverse striation [ZZN 56 6/FD 5 H 45 1-3J&IT
ELTRY, EEEEEZ LTS, 2 TEROEMH
B 13 BCREIICKRELEENBEDLDNL T 5.

110D transverse striation (XFEF IZBHMET, striation
DOEEE, EvbDT 6.24p, EVbDT 7.54p
6.87p LigL AL cuticle DJEZD 2fFITITV. trans-
verse striation DFENTEX(X 0.79 (0.65-0.96) p BT
cuticle DEEDIFIFEYe THD. RTI D striation D
JEER & cuticle DILEERO FREEE 1.85 (1.33-2.33) g
FET cuticle DEXDHK YV 1Y+ 5 (Fig. 1, 3, 4,
Tl )

3) TAZE(E)

BEROFEHIT Vb s MRS A b D T O
1% transverse striation O {2 LT FEME X v 16-18 {E{L
DESKBIATE Y ABCEBEEROTRREEL
Tw5. ZoOfEmGE L5 L, R8s Tt
FIZEH LTR35S, ThbIETEEEHE->TRY
TLTHHICOAREH L-RREROZT L E LD TS
V. B LATEES 5\ 3 FEFE (head capsule) LIMERED
REYLEbhAREELT5 (Fig. 6, 7).
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Table 2 Measurement of transverse striation on the body surface of Enterobius vermicularis (1)

Specimen number

2 3 4 5 6 i

Average
X (23)
Measuring number 2 3 D 5 2 2 2
W width 6.45 7.15 7.54 6.90 6.48 7.08 7.08 6.865
Transverse
striation
D depth 0.91 0.96 0.71 0.74 0.77 0.83 0.65 0.76 0.791
. T’ thickness of cuticle . :
1Y at strition 1.61 2.33 2.00 2.19 1.66 1.79 1.33 1.848
D

|
J:_i___ T thickness of cuticle 3.22

3.22 3.15 8.09 3.03 2.96 2.75 "2.67 3.011

ZOMWMFFIARD D B 1-3BE THABED 3EIS
SEELTASIZEEY HL72% DT cortical layer 25 ho-
mogeneous layer 2B REEL TTE /b D e RERET
»5. LrbEEXEFETDA T2 AKIZES 6 OFE
TRRZ WA TIRE 4 BAIEF IR L TZ 2R
IR L7cb D k#ELZ BNS. T/b b head capsule
2RI 55 1 Ei1X2°° density D\ homogeneous 73
BT, ESRFH 046, BTHS. 52 E1X low dense
7RET, fiber FROBLRMBR SN, ZOROESZ FY
057y B THS. 5 3BIRNREDOERBESNED
fAIZiZ dense 72 BRI ESICEAEL T 5. ZOEDOE
3P 0.93p BT, ZORFOEMICIE S MR
ERLZZLHHNRS. B4EL RN ZTRIICIIER
0.01 g LAF D dense ZEHRIAFKRHL TS, OO
JEXx —FE L Z AT transverse striation OIEIEAS
LET-8EHMOLIATH 13y IKELTVS. #5
&, %6mIMoMOAEEBICRLND LD L2 [
Th5.

4) {3 lateral ala

FRIBFHDZL Db OREOT RIFRIZ IR TH/HBIZZEH
L7z fIBEAR 55, i\ T b e (U580
bhd. RBOMREIX Fig. 2 1R+ L < HillrE I
RIBOMA L 1 ADITE VL L LTRLNZDlFIk i
B (@ TR 4.85n S (o) 134 4.41 p, HET X
D AROEEMOES (b) 134 2.65, THD. Zofl
FEOHEIBIZRL1IZ Y external cortical layer 1z XV #b
N TV 5 middle cortical layer |ZHIZE O HEIIZIZA
VIALTVS. LA LERX Y REICE> T, AVA
ATELT, LLAREREREHICIINEREL T
BEHRTEXZT. D TREDORHEE TIL external
cortical layer ¢ TF{AlIZjE# internal cortical layer 73

Gl

!

b
v

Fig. 2 Diagrammatic presentation of a lateral
2
ala of Enterobius vermicularis

a----width of the basis of lateral ala

b- - - -thickness of cuticle at the site of
alar basis

c- -+ -height of lateral ala

BELTB Y ARONMICH>TEEDOFEN RS,
DRI IFERE 2 A T2 OIEH I M /x Bk IR Foil L
TEAERLNS. Tok Dk #iEE iz <7 head
capsule (Z31F 5 BRIE L FERIC I BT W3, B
ROBETOHS T B o My Rohs X ok
homogeneous layer, inner homogeneous layer 4 5]
DMK L TR HERRIEE & 2 L 72 homogeneous layer 73
ERIZ 0.5 BOBEITHLD bABINTIZZ OIS T
132 < basal layer ZKfRL T3,

SOOI OMOMABE L AR TG L ORI Erms
SR HR b, T OMBICIEIERIZ density DV
BPRROoND. ZOLOBRELTHTES DTS S0
FEHITEERTH 5.
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Fig. 3 The cuticle (C) is composed of 6 layers
of different electron density without presenting well-

marked border lines between them. The entire

thickness is about 3 ¢z and the layers are external
cortical layer (1), middle cortical layer (2), inter-
nal cortical layer (3), homogeneous layer (4),
inner homogeneous layer (5), and basal layer (6).
The spongelike hypodermis (H) is shown inside
the cuticle, and the transverse striation on the sur-
face of cuticle.

j~_b/asal layer

inner homogeneous layer

|

internal cortical layer

L middle cortical layer

\-—-extema] cortical layer
Fig. 5 Cross section of cuticle. A striped pattern
of finer layers is visible in the middle cortical

layer and usually is this the case with cross sec-
tions. A number of vacuoles are seen in the broa-

homogeneous layer

dened internal cortical layer.
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Fig. 4 Longitudinal section of the flexuose side
of cuticle. The thickness is about 7 2 and 6 layers

are distinguishable. Hypodermal myofibrils are seen
being attached to the inner surface of the basal

layer.

basal layer J
inner homogeneous layer

| ¥ e -
%) 7 X
internal cortical layerJ

head capsule space

middle cortical layer—J
external cortical layer—J

Fig. 6 Cross section of the merging portion of
cuticle and its head capsule at the site of the 15th
transverse striation from the head-top. The capsule
is composed of 3 cortical layers. The homogeneous
layer is broadened filling up the head-capsule space
and contains a large number of fine granules. In
this part the inner homogeneous layer and the
basal layer are also demonstrated.
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head capsule space \-[ mu-scle cells
hypodermis

internal cortical layer basal layer

middle cortical layer inner homogeneous layer

external cortical layer

Fig. 7 Cross section of cuticle at the site of the
15th transverse striation of the head capsule from
the head-top.

Ez =B
FAEMR O OTRESER ST, FRC T ORI
B L Tk Bird & Dentsch (1957) {1 X v JBK#Eu 1l o>
RSO HAMMT b, Kb omiicix 6 Ed 5

TEERBOHTVS. ERHOMAFITOCTIEAT (1958) 25
BELTVLIBM TR RO ARIT1I0BEV 5L L
THY, TOESLE 3T EMEL TS, LhLE

D& L 1% LRADBEOFER LIFFICR L STV B,
7B i cross section IZ X > THOABHELTH
DA OBBICEE S EEIZES { transverse striation
JEL D section THH7-o
TK B2 EEOTATRICHIE
XX THB.

Reed et al. 1z XA earth worm D ffziciE 45° @
ﬁgvﬁﬂ#éﬁ@%mﬁ@0$tmmmﬁ&f$ﬂ
IZEITT % fiber 28 crossing 35 DA JEFEMIC 38D 6
NTULERERTRIOIOAFEEICZLVEOTH
D, AEORIE M B TR A density AME < 2
% MR TiX density BAEVEEDLNS, AEOEXIC
DVTIEMTIREBERTRIS. T L LT3R, FLofss
TIXFE 3.011 ¢ (2.67-3.22) TRV KX AEEIA LD
nome.

F 72 transverse striation (Z-OV> Tk Bird ez al. DK

|z middle cortical layer {ZH}

L, ThEEZRMSL L8 &

.

Fig. 8 Cross section of a lateral ala at a site of
the middle part of the body showing a simple form
on its both sides. Some stripes are visible in the
middle cortical layer. There seen a number of fine
granules at the core of the ala and fine fibrils in

the homogeneous layer.

B D BEEUT OV TEHII L TA 5 & BRI 302 12
T T B @R TR EPICE DR s Y LT 5.
P82 (1924) o4z X i lateral ala (ZigD K\ AP T
0.lmm & DTV BFOFERTIFN 1T p THOI
ZAVZ B LTI RREL (1963) 2525 Gh B AU >\ T REHl e f8L
BELTVSIRGEROL 0 LEBROL 0L TIXFED
B FTHEBICRERERRONAEI TIOAICELT
ISR ORI £ SRS

head capsule {Z >\ TIEHHERMIE - L TR T 7z
2, ZHEZDOLDOOREMEED Erside @ L
‘190)’6‘ 1272 { head capsule #T50RHKL WL X
icBbihs.
ﬁk_h@%ﬁK%LTuET@%%mwﬁ&%bf
VIR CHBELS L FEEE DR ERE TH BT L H D
HErTsL0LBbh3

&

) EEhoBHBOAEITEFEEOFEICLY external

cortical layer, middle cortical layer,

S

internal cortical
layer, homogeneous layer, inner homogeneous layer,
basal layer @ 6 JBICX B TZX 5.

2)  BUBOTEHIZE head capsule 3% %

3) lateral ala |[ZHMEICEHTH S

4) transverse striation & BHFETH 5.
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SUBMICROSCOPIC STURCTURE OF ENTEROBIUS VERMICULARIS
I. CUTICLE

Taneo TSUBOTA

(Department of Parasitology, Okayama University Medical
School, Okayama, Japan)

The cuticle of Enterobius vermicularis is composed of 6 layers of different electron density
without presenting well-marked border lines between them. The thickness of the entire cuticle is
about 3 .

The structureless external cortical layer is considerably dense and 0.5 in thickness at an
intermediate site of two transverse striations but thinner than 60 A at the site of the striation.

The middle cortical layer is less dense and about 0.2z in thickness at an intermediate site
of the striations but as thick as about 0.6 g at the site of the striation.

The internal cortical layer is a fairy dense stratum containing a number of vacuoles and
its thickness is about 0.6 z# at an intermediate site of the striations but about 0.2z beneath the:
striation.

The homogeneous layer is structureless and low in density being about 0.4 2 in thickness.

The inner homogeneous layer is about 0.6 ¢ in thickness.

The innermost homogeneous basal layer has the lowest density among the layers and its
thickness is about 0.7 f.

The average distance between each of highly clear transverse striations is about 7 p2 and
their depth is about 8 .

The form of lateral ala is extremely simple.

A head capsule is seen all over the head part and the covering range is as long as about

120 g corresponding to the area of approximately 18 transverse striations.
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