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Ultrastructura)l Observation on the Sparganum Tegument
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fEfES) e BTEEES Fild AfEH
‘microtriches, vesicular layer, fibrous layer, muscle
layerZ T4 = Uz RETRE FiMlE(tegumen-
tal celll 7} S1a13h= HABEES ZEds A4 (Les,
1966 & 197230 2 <# A vk, 53] fE#MFAA #
e faiik e 2ol 23" Ehe, ARl @
fE3Ee] w2 gz RES $d44 HEA Rk Bl
Wit 2 SBEESY g2 EEmAEEEe 73
8= B8 (Smyth, 1972)¢] & FEH F=27] A E
ol T}, EEHiErR Z1& Aflddl 8l= microtriches: &
SIS HATE Aoz = Al v o WREST fRE
o @Y el vl e W o RFEWREE)
= o 2t} (Smyth, 1976).

2272 7% ( k<= BRI £
(Spirometra mansoni)2] Ihia(plerocercoid) oz #3548
PR 82 (Cysticercus cellulosae) 5} 4] 2l vdele] £H
MR 24 HEHoE, ABREREAS 44 @2
fi5e]l b Cho et al., 1975).

o] &5} 27kgoll A microtriches®] #HEA] o & 4] =
Yamane(1968) 7} Spirometra erinacei®] FEEE 343}
= BELe S8 BEEAMES FAstEd "9
3 Zolet ¢z, Park et al. (1981)2 gtz 59
FET RN TEMEECo R FAed FAR HEEY
microtriches?} ¢ &% &S v 9o, 8z =
feell H&l A Smyth(1976)7} +43 O ®EF Fa
’%%%?’Tol iR Ekik, @ BERERAAY E
Hefr, & ERgEct fBEEEAC Y —EMRE 2
3ol B %“?@ o = E¥ ST (contact digestion)
2 35 Jiee ¥ oy T2 v o

o] WEA AL 2527y Mg #Mfre] wE Fiz
%35 microtriches®] JEREEM £RZ £% 9 GHE

t 1984 49 29 A4

Sparganum mansoni)->
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THEEFE 2 ®B7sln Park et al. (1981)2 3|2} K
WARETEt &2 b9 microtrichess] HAMES

Heirstar, vielsl =stzsled G B (EREST
ERZE 3 BEESIE] ERST S mRS w1
BtzA shgioh

L ZES I= 55 3

24 EBrh 5o #@Es Aagadd vl (§L %] . Nat-
riz tigrina lateralis) o BZ—F%E{F‘& of 4 Helste] A
BEAC] 24mR WA Bl 8
F¢A o2 WERA e g
ol Al Imm*E o8 zAdle] FREHRY Fhes A
FAZ E AEY Zemsd 3emAtelol A IHHEAS,
a8z #i Smm ol N E#EALE &4 lmm®
4 qdeAe HEWhS Rshel WTPEREE £k
& wbEQ o & HBWHRLS 2,5% glutaraldehydeidy
(pH 7.2 phosphate buffer)e] A 2~3Wfs § 2 23}

= t}A osmium tetroxide® HEEI A . o] Eimh-

T A REMY AEoR kR 9 ST TEME
A EXez whEsisd o« LEA 48 gold-
palladium 6 : 4& o2 FEEFR (coating) &+ Camb-
ridge Stereo Scan 100 %A & MEel e, [LE)
BT S e AEI Corinth 500% {FH 34 o).

=2t R 5mmol

B £

1. ER#EER(Scolex part)

AFTTHHEc 2 A23 Fke %Lﬂ]—i— 5% & mic-
rotriches 2. © ’f! ART —FT HHLZ BFIs 9
Hdonl o3Fe] Fol dAdrhFigs. 1,2,3). BHETFE
WEe = -‘d'é.l' ul o] ghfE A RS —fkey &
Hss stz d9len  We microtrichess] BiE-S

N
+ T At

Microtriches?] JiRg% vl A6 23 vl FHrd
(proximal part) = Zolr} Bz BFWEs Polow,




_#manE % 2stErbE RES BRTHEREN BR—

Table 1. Summary of microirix types by the location

Type Longitudinal section

Cross section Major location

Pyramidal(Type 1)

Filariform(Type 2)

Wide-rooted (Type 3)

® &

- Scolex
N

L

Neck & posterior body

D

L 4

) Neck & posterior body

2 fge] BT = Aol 2 r#i(distal part)
B2t we Ae=z Vel ER# R FFED
wagA vz ddch(Fig. 4. HED microtriches
o FREme Eame AR Bl -8 =/
o Ft7te HlE Has sl (Fig 5). ol A2 Park et
al. (1981)¢] # 1/MWolet Aq &£ Al At B
FiBolglel o] Ateld]l FEx 7tE microtriches?] B
mE gz fFHAL
2. i (Neck part)

EXBTEEEAA FAD FR microtrichess>
EE®E A vt 27 AL AelE okt
(Fig. 6). FE#e] 22 ffiste o microtriches= ¥
fEmsl T Efrmec Dol HEmeR A e
wZg Park et al. (198108 # 2% 5 BEIFEHKRI
—Fe Aol (Fig. 7). ol EL —fvez BF
Rz okt

o] W& EIEHERIA oo FErHsh Ax It
W1 T microtriches(Fig. 6, #AX)7t B #E
HRee ¥ & AGzm, HHBTEEER A TN
o BiiEe] WS #H245 Y WemAE TIE
e By 988 ¢ F dged #EuEs ETEE
= 94 ¥4Fig. D.

o el A& HEEIMAA 2FA RiASBE ¥

£ glo] AT 39 microtriches7l BETE T & &
o=t

=5 HETHEY I == BB Bl Hd
shel 471 BikrEE (packet of granules) e vesicular layer
9 BETEY HEdoldd s (Fig. 8). ©
wEer o RS & T MHEd el 2 gl
A% #3(Fig. 9), = vesicular layer®} & (pit org-
anelle) okoll 4 = %= 9ok (Fig. 10).

3. RiB(Tail part)

EFETEME o2 microtrichess] EE R 7 0]
A meio] ®uhE ek (Fig 1. el A st 7ol 44
_EFEe® BAHGE 9%z AA Koklls A
o) e ol w4 Eeldle HEC W= oot
(Figs. 12 & 13). =& Fiflel Hffld & TREH T
B9 oyt olAe| pit organelle AL WRE +
g, SEETFEEEAA = microtriches®} #WE7}
vo =37 Aetal g B 5 A —# HEA
microtriches7t &&= gl o7 4 HEHA H2 R
Fol microtriches?] S EiEgE 2 ¥ £ A=
(Figs. 15 & 16), oh-¢2l EBEKELS) HHE S e
o] HEsl A A

LLEe EEesee FEiystyd Table 15t 2ot
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FEaES e —Bo R olul AR = X
ARSI ERE e AeR ¥ oY HEe B
ZYEAfE i (Braten, 1968) 3+ Spirometra mansonoides(Lu-
msden et al., 1974)0] A procercoid@ i8] V=
Aoz MaEsa Aok, BERES FAY ule] 9
st oncospheres! A procercoid . -1k 851 A vesicular
layer7} FHs] 52, procercoidst ® %  vesicular layer
ol A microtrix7} 4717 A Fgckr Heloiwh o 2
+ BTEE 2 #H) 24§ £ Z(capping)o]
Pz oglemA Aa ZAolx=dl, FMEE vesicular
layerst b= o] BEH =, Efrds BETHEY ¥
FEo] 4AA Foluvmlal R k. = o] microtriches
2 Zol ¥ Al #REE ¥ rsEdsz g
{(Yamane, 1968).

g @il A PolA o2 JBEES microtrichesyt
2h k= HHEol Mesocestoides tetrathyridia(Voge et
al, 1979), HHTEESHSuk et al, 1980), Proteoc-
ephalus todswelliThompson et al., 1080), £=t= 7%
(Park et al.,, 1981) ¥ EETZEHES(Yamane et al.,
1982)e1 A HE= o) At

23 o] Bl RAR viR & Park et al., (1981)
ol BELE oAl Lt = @A A, &g
379 microtrichesyt Q& Aoz el ol A &
SRR E g3 EArsgst 2 BTt h‘f"r‘f_ Phol]
A Park et al.,(1981)9] 47 1 B(ES e}l H) 5 0] S8}
oz EA Y dFel RATENS] 4 2ffel Zetz FF
o Al Hifgolshe BhlA Elel R} o g
RS 2t= microtriches= Yamane et al. (1982)¢]
BRE AR ESS) X (cirrus) BFA A 37 A2 g
2 BT s Aelvh. AdgEAEeldE o F3M
] microtrixy} FEEISRC) Al HAbE A ekekx HE LT
o A stz o

Park et al. (1981>e] FEatat & 18] g vlol At
microtrix+= L BAETE 2 HEES Zokol Spirometra
erinacei®] BAGRMHS = plerocercoid (Yamane, 1968;
Kwa, 1972), H&EEE#] FEETH(Suk et al., 1980),
Proteocephalus tidswelli(Thompson et al., 1980) Sof
A gk A AL —HIz 9o, o] WY =
st2 by EEdAE 544 o g

Yamane(1968) 7} Spirometra erinacei st BEIZIEE
Aol A h#F B#AS) microtrichesE EIHZRE 2,
B A= Bokwl L 2% 2olAz o’ B&

ol el 2h B3] Bl A ol Faisid g
vh. o2 gt Tfrisel W{ki, McCracken & Lumsden
(197831 #a/M&E & (Hymenolepis diminuta) & o} &3}
o] lectin concanavalin A ZHEHS 3T FiHEd A9
o] L receptorr} microtrix®] frEfel glrii= apal
& ATE A, gael Seol w S s HERA)
HiEsh: B s B 2elze sslzssn
TR 25 e gl =t fite 2 BT g2
Bl EIESRAE microtrix, 53] = Far@-t zoin
Aoz BAEl

ol &b o] fhfgel Mire REREL 2 microtr-
ichese] #fbi= = 44 Efrel @it 9 a ME
7t 98 AeZ welv, &shErbield maie o
o HEMES RIS (pace-maker) ¥ &S o =
ol7be Bldfel n BEEEA A HddiEe] Kups)
of Rako2 RES LW goie FEHms F= dz
22 # 1% microtrixe Eifiol #ifielzm  WTil
Tebgk 714 (spine) Foko] Mol mE o]e] o Fhe]
BE e 4 4o

ole] [b&he EIE#HAMRE G 2 R8sl BTG (E 3
#) microtrix+ FA#T S = TRl A $2ERHE 317
of obulx B ARSIl o Folz il 4 T
S, 53 fipyez AWAEZE gl U Eo2R
microtrix Bol 2 o WREI Lot A (LHER
of ¥z MEY Zi.zi &5,

ey IR e @] A W Ao
ZZ Yamane(1968)<¢] F2 W2 HW{ri microtrixi
W #EEs, ez KRyl £EMEES g
2 A, avtaslEdA s AT e #1,2
Myche o] 3R HE LBBEHSL 59 HH
fRE7E 93 Zles A A48 38y
microtrix TRl vesicular layers] fREI%HHE=E w
ol A2 ko) wol Ao ol E HukAEH Fx
vk olsh AL ADe Yoz HEMEY MKKR
£ Bt AT BHEE 5 UL Aoz Ygd

zEl 3 o M 7EA] #lel  microtriches?] s o2
HEFERd 242754 st 182 Aes
A2 o

Kwa(1972) 7} Spirometra erinaceiol A D3 ¥
¥ (packet of granules)=} @K (pit organelle) 7t o] B
Fol A= BHEHY Tz o] FEe FHEMY B T4
Al AAVE S e 2 4 2s o

TLE SEEBE AL RES A Sz o Spir
ometra mansoni®l S. erinacei®] REIEd B A
plerocercoid WFiAsl ~st2rlE ke HHHEEEE F
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el adrhy 2ok Fud @A T F s HE
ol =7 @en 4Aadd.

E 9

23} 2715 (Sparganum) @] ERES FEHE P B T
THmpic s HHY, FHE 2 BEHS ME BT B
etz s e RS A4

FES Bl A Al AFA EEES] microtrixsl #%R
Hol 27t Eaeigi MO 1), EESRBGE 2R,
WA HA(E 3 M) ez Batg o

MM F2 E@EH) A BlEms e TS B
SEEERZE A EiREe B =2 =72 microtrixe]
oo g2 Y g3Me Y LT 2% 4z
Ao z BIE-S [felv, #H3Re Fart 84
3 Wa Ko ® vesicular layerd ks 722 HE
°] FHE oloh

Dk BFRE fraste] £ w0, microtrix®] s#{rH
7b &gt A4 (spine) 24 #HAY #EL dde A
Az ol Fo] FHEIHS FI1FL B/ER CEMES <
EEol A Ay L @ Zio) BA%d 2R o
F3Me HHr 23 Yoe Bk HEAEY
R, 4B BES F9Y Aoz 4ok

(BTHMER & fgd e 232 74
AR BTNREEY FEEAET SRR A
Ae RHE =g c)

—ABSTRACT—

Ultrastructural Observation on the
Sparganum Tegument

Soon-Hyung Lee, Sung-Tae Hong,
Jong-Yil Chai and Byong-Seol Seo

Department of Parasitology and Institute of Endemic
Diseases, College of Medicine,
Seoul National University

The tegument of Sparganum mansoni was observed
through scanning and transmission electron microscope
on the scolex, neck and tail parts.

The tegument had the general surface structure of
cestodes in all 3 parts observed. However, the micr-
otriches were observed in 3 types; pyramidal (Type
1), filariform (Type 2) and bulb-rooted (Type 3).

The pyramidal microtrix had a short proximal part
and a long and electron dense distal part. Both parts
revealed rhomboidal or triangular cut surface at cross
section. Microtriches of this type were abundantly
distributed on the tegument of scolex portion. It was
supposed to be related with the role of scolex, such
as movement, penetration into host tissue and survival
or positioning in the host. The filariform type micro-
trix was short, slender and less electron dense. It was
the dominant type among those distributed on the
tegument of neck to tail portions. This type was
thought to be important in absorptive function of the
worm. The bulb-rooted microtrix had distinctively
wide and round proximal part, which was round in
cross sections. It randomly intervened among filariform
microtriches from neck to tail. The microtrix of this
type was also considered to be the locus of membrane
phenomena of this larval cestode.

The microtriches decreased in length and density
gradually from scolex to tail. Also the packets of
secretory granule and pit organelle were observed in

tegumental and subtegumental layers.
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EXPLANATION FOR FIGURES

Fig. 1. Scanning electron micrograph (SEM) of scolex tegument, x 2, 070

Fig. 2. SEM of scolex tegument, showing waved hair-like microtriches, X6, 900

Fig. 3. Higher magnification of microtriches on scolex, x 16,560

Fig. 4. Transmission electron micrograph (TEM) of scolex tegument with longitudinally sectioned microtriches

which were composed of pyramidal type, X6, 500

Fig. 5. TEM showing cross sectioned microtriches on scolex, majority of them were rhomboidal and a few

triangular with intervening round ones, x 3,500

Fig. 6. SEM of neck part tegument, major microtriches are short & slender filariform and a few tall bulb-

rooted ones (arrows) intervene, X7, 200

=

Fig.

TEM of neck tegument with 3 types of microtriches, pyramidal, filariform and bulb-rooted, x 3, 000

Fig. 8. TEM of neck tegument showing 2 packets of granules, =3, 000

Fig. 9. TEM of perinuclear cytoplasm in neck tegument with numerous granules, x2, 000

Fig. 10. TEM of neck tegument showing a pit organelle with granules, x3,000

Fig. 11. SEM of tail tegument with short microtriches in decreased demsity, x1,020

Fig. 12. SEM of tail tegument showing grouped microtriches (arrows), X6, 980

Fig. 13. SEM of tail tegument with sharp filariform microtriches and grouped ones, %8, 160.

Fig. 14. TEM of tail tegument with microtriches, wrinkled vesicular layer, basement membrane, subtegumental

layer and a packet of of granules, x1, 000

Fig. 15. TEM of microtriches on tail tegument, bulb-rooted ones intervene among filariform ones, x12, 000

Fig. 16. TEM of bulb-rooted microtriches on tail tegument, x20, 000
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