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Parvatrema timondavidi(Digenea: Gymnophallidae)
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ZZEF: RS EF Parvatrema timondavidi(Digenea: Gymnophallidae) ] ®H-gctAs F
A MAFERE FARAERAoZ BEEA. 3L 0R e (Tapes philippinarum) .2 2 4
ekl b W A5 HdiEe oo AT FGAL o2 19, 29, 39 % TAR
A0 2R ey, AiEs & FEUS $9E7)E 7 Ak FEEe Tede
ALY 2 A2Y AR DA e, S9E7) WS A3y 44T SR
AATE Bd Aoz W doix AXsigen, A4F F94 A1y AT 245
AT HFE Fike) FoH QAT FEg AR A 4 A 2F 2xsdch g 149
el e Bgute] W= gz, Tl WA oddl A1Y ° A28 AAHFIL 644
AU, 50 02 Aele ALY 2R 207 xskn agieh AAEE g Ao
FHell ALY AT 15707 2ok e 2-749) FAEL HAe) ALLSE 9Fe ¥
A7t Betln, ANF 92 A7} (genital atrium)el AA AAFE D3 dglon, 493
o] ¥5ste] F7|9 FEHIL wol Azich 7 24 © 3d H FAFEY THFL Teole A2y
A7 a7 FE:3H= Zlo] Solatdnt. P timondavidi= T-F4Ee] ZHA4-F wld, 4AF F¢
S A1Y ARHF FES 2o W 2F0 Auk) A1 RAEF 249 £24 Fom o2
Gymnophallidaefte] $AE3 FHE = gl
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Gymnophallidaefi}e] F52L #A o =72 7]
AZo=wt dHA govt 2 F 1] HI )
ke & 2% SxjdA] wd=e] Gymnophal-
loides seoi(Lee et al, 1993) Al£eZ vzl &
Ayt AlkE FEelA 2= & Bolx gl
o] &al=]o](Lee etal, 1994), M2g 2)tx A
7 oAFe] dabe] = 9o,

Hkz] 2 & ] {5 (Parvatrema timondavidi) &
Gymnophallidaeft &39) shlz = Ey A
S At AN AAFe HF  Mytilus
gallaprovincialissl ] A& $3(AEHA e
FHE)0E AED F. 9D ez 4

=TAS 19944 49 289, $AANAS 19949
54 28

«o] AFE 199395 AFgEn Jyldgn)e] =
oz olFelh L.

*HAY 84 Az}

B8-AA AFo g 7)S3ty w(Bartoli, 1963), o
BeAE FAT MAste WA (Tapes
philippinarum) o] A =) F-f-5o] B3ud n} glr}
(Endo and Hoshina, 1973). $2 da}dl A= Yu
et al.(1993)¢] WA ZellA] o] FHo 38
Ry vhe-a Ay FHe g A4S del ¥us)
At A F7HA P timondavidie] <lA) Zd#HE B
aE g glen} 98] Yl e F7k55e] WA
£ AT do A2 F g7} HE Agde] glerm
2 QA gt 90 sl &k aely g
2 o] F¥o HF o8] uhdle) 72 A7) &
ia3h=

F55 2379 2o A me A3y
22 g 75E Al 4ARe shuzA, 53
Bye oof 4L stz dAMIES wjdEA]
v AGAE s FLZEE AL REY] Y
AL Hulate F ool obekd 982 s g
£ Aol g¥d qld. = F4uixe g Js)r)
et Az 2efez AFHEL HIHAF=Y A=
=% 9 A§-Z(microvilli), #te] FE(lamellated



fold) & 2 <= gt} 22|l3 A7) <5 24
x#3E 4 g2 ¥ (tegumental spine)s] 9).L
A, AR A 37 Ve SRk 7
ZH- 5 (sensory papilla) £¢] 9]t} (Lumsden,
1975). &4, °l8§t & wAFEE FA9 +F
A #H AA, SF71A4F AERA 97 B
A7t FA o] wlAE Q3 A7 5L 99 ¥
gog A5t wo uahs FeeA B o
F=3 Qo).

o] e A P timondavidid] 33, fF
3 4 AEF S FA9 WA E T 2
X g ¥4 A9 wd e Ay gy 5
xY vAr2E AR R FEsn o
2 FE5Fe vng ® onlz goez
gymnophallid §57% <7 #8% 7|z A=8&
sl 2A} siich.
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1. &4 g5
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0.1 MPBS(pH 7.4)% 74| AHF o}S 2.5%
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(ICR) 12°t=]9 77+ 100784 gavage needleg A}
43l A3z APAET. A4d F 1d, 29, 3o
Y 7d A ClEAE 3oy ASdpgos 3
ANA A AR o, A=alded gl 4
Mg F slANFAnA o ¥ fekd == A
F2 F5edn. 39T $AE 0.1 M PBS(pH
742 2 QL g 2.5% glutaraldehydes]| .4
it

2. FAEXIEO[AE mhE

2E FAE5E 0.1 MPBS(pH 7.4) 4oz
2-33 AL F 4=2E A==G0%. 70%. 80%.
90%. 95% % 100%)= Z+ 1584 23ta,
critical point dryer® AZAIZct. Ax2E FAEL
FAFH A v 734 stubel| F-24]7] vhg- Eiko IB-3
0] £&-%37] (fon coater)dll 4 €I 2= FH =3}
2, ¥ I8IA] DS-130C AR v A 22 7}
Ak 10 KV sfelld st 2 g4
24 24T 10vEy FaEsly FEHLE Y
U AR E AlEsidn

AT

1. WLRE
FAE Hoyshe AT 31 Yskon, FER
o 3 AN 2EL A2 o T ou) Y 2P

Hooh(Fig. 1). d3EdE =HE7](lateral
prajections)7t 74z 1704 Ao FHE7e
BAo] 719 wghy =moke)gn B REL AP
Refe] §71 %5 Jehglch(Figs. 2 & 3). ® 2
WEoze dgde] §715e gl 71g §&
o F(pit)& 71AE A3¥ 4T (type III
papillae)7} <}Zo] Aoz X3 cH(Fig. 3).
FFre] F(lip) el ohfe FdH-Frl vds)
A fga=oded de 2L dar) e A
13 217+ (type 1 sensory papilla)o] €7, <4
2l AL A=) gleo]l f8Ae] 77 A28 Az
F+%-(type II papilla)o] 5l ek (Fig. 2). 7§ ZA
5 o] Zhabf-fgo] 4bAlskm gl Zle) s
Qrk, EFukE ke g gqlEe] glger Fed=
M Fo] REslz| abgkzm = sl ALY » A28
w7t FAAQC(FE 4), AT 24 F
oFFoll BFukellr] Hulez welzx fxasigon
2 F9el A1y 35 dAEe] s (Fg
5). wWAFE FA W F FE Az o
Fo] AT QFEAR EExse o] Soldgdtt
(Fig. 6).

2 FEelA el g3 kA F ke e
AT =L Ay BE FY A T gl
I #Z7)E Anty, Fehr Fbyela Zk2k 0.9-
1.3 pm, 1.3-1.5 pm, 1.0-1.1 ym% 7}&-49 &
e sl 93] 7 ok =23 A58 F XL
AR A= 4-5EA o7t TR sPE A
28A| o)A} maz AS FAEAA] gg AtRate
itk AT =3 stele] 4G A=
12b 8271 glo] wiFsig ot Pz 2
o7t &2t (Figs. 7, 8 & 9).
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HFe] 34 @& AAAA Al A1¥ A
2707} A2z #a=E9oh(Fig 13). AAFL
FEE BEwe rhedel $A31ded 2A
o] 0.52 ym= o]% 2L et AAFE AW
L2E A X glo] ARG E54 9
Aeto] FAEG o Fuke 2i= 157 Az Al
¥ 5 TAste] sl (Fig 12).
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Figs. 1-9. Scanning electron micrographs of the metacercaria of Parvatrema timondauidi. Fig. 1. Whole
ventro-lateral view of a metacercaria. Bar = 16.7 u#m. Fig, 2. Oral sucker showing type 1 papillae (open
arrows), type II papillae (arrows), and lateral projection (*). Bar = 5.0 ym. Fig. 3. Magnification of a lateral
projection on the lip of the oral sucker of Fig. 2, showing a type IIl sensory papilla (*) on its medial side.
Bar = 1.1 ym. Fig. 4. Magnification of the ventral sucker showing type Il sensory papillae (arrowheads)
on its lip portion. Bar = 1.7 um. Fig. 5. Tegument nearby the genital pore showing many type I sensory
papillae (arrowheads). Bar = 1.7 ym. Fig. 6. Tegument around the excretory pore (*). Bar = 1.7 ym. Fig.
7. Tegumental spines at the oral sucker level, with 4-5 pointed tips. Bar = 1.7 um. Fig. 8. Spade-shaped
tegumental spines at the ventral sucker level. Bar = 1.7 ym. Fig. 9. Tegumental spines at the excretory
pore level, with 0-2 tips. Bar = 1.7 Hm.
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Figs, 10-16. Scanning electron micrographs of 1-day (Figs. 10-13) and 2-day old (Figs. 14-16) juveniles
of P, timondavidi. Fig. 10. Whole ventral view of a 1-day old worm. Bar = 14.3 ym. Fig. 11. Magnification
of a lateral projection on the lip of the oral sucker, showing the smooth cytoplasmic membrance. Bar = 1.
7 um. Fig. 12. Genital pore (large arrows) and type I sensory papillae (small arrows). Bar = 1.0 um. Fig.
13. Distribution of sensory papillae on the ventral sucker. An inner circle of type I papillae (white
arrowheads), an ouler circle of type II papillae (black arrows), and 2 type I papillae (*) are

characteristically distributed. Bar = 2.9 ym. Fig. 14.

Whole ventral view of a 2-day old worm, showing

oral, ventral suckers, and genital pore (arrows). Bar = 14.3 um. Fig. 15. A lateral projection on the lip of
the oral sucker, showing many cytoplasmic folds. Bar = 1.7 ym. Fig. 16. Tegumental spines at the
ventral sucker level, with 6-7 pointed tips. Transverse cytoplasmic processes are also well developed. Bar

= 1.0 ym.
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Figs. 17-21. Scanning electron micrographs of 3-day old juveniles of P. timondavidi. Fig. 17. Dorsal view
of a 3-day old worm. Type I sensory papillae (arrows) are seen. Bar = 13.3 um. Fig. 18. Oral sucker and
two lateral projections. On the lip of the oral sucker 10 type Il sensory papillae (*) are arranged almost
equidistantly, of which anterior 4 papillae are overlapped anteriorly by 4 additional papillae, and half-
circled by many type I papillae (arrows) bilaterally. Bar = 5.4 ym. Fig. 19. Excretory pore surrounded by
tegumental spines. Bar = 3.9 uym. Fig. 20. Tegumental spines at the ventral sucker level. Transverse
cytoplasmic folds are well developed, and the tip of the spines are divided into 6-7 points. Bar = 1.0 um.

Fig. 21. Tegumental spines at the excretory pore level with 5-6 pointed tips. The cytoplasmic membrane
is folded as rhomboid shape. Bar = 1.0 ym.
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ZA9 =27], AT 2 AFY 29fF FE F
4] 29 A8 FAe} AL Felr} dded A<
M2 AFdx A1y A5 =F=E #HA S
AL WY F 9o Fig 17). TFEelAe
ZAgTe BEE oS 43 2 5 eldd &
Te< FHHz A28 A5 10707 EAEks
o B3] w2 gl 409 ZAfFuSdE A
28 T 47071 o] sl el HE= Adch(Fig.
18). = A28 AT S JFene 54 4
2] A1y 4T ddE2 X Aoz 9
stgdck. o] vhell SREZ FHE 2-3/9 ALY
ZAfErt FA=HGT T4 B35 AXAME of
Z g ez 9 A17 A5 TR
2957 E 4-5°19 9484 E7](cytoplasmic
process)7} ®ol el & F218 F4FE AH
] Hedch(Fig. 18).

e ok Fale] R AT <
ZrA . #Fe] 1} gl AL BAY 5 e
5-68A%8 w39 meps A @A ich(Figs. 19
& 21). B2Fk 549 932 94 d9ATE
742 FEol & & IAEA LH3A E7)AY
FAF g om(Fig. 20), Wjdg FHAA= &R
Ty FEL 7AY 4 AN (Fig 21).
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gl22 B 5 W (Fig. 25).
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(Figs. 26, 27 & 28).
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Z P affinis?} L. macomaed| M= AT F4
o2 o 4o A28 A4 A5 (type O genital
sensory papillae) 27§7} 3= 3. (Pekkarinen,
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Figs. 22-28. Scanning electron micrographs of 7-day old adult worms of P. timondauidi. Fig. 22, Whole
ventro-lateral view of a 7-day old worm, showing two suckers and a genital atrium (). Bar = 16.7 um.
Fig. 23. Type I (white*) and type II (black*) sensory papillae around the oral sucker. Bar = 1.2 um. Fig.
24. A spineless area around the genital pore. Bar = 3.3 ym. Fig. 25. Magnification of the genital pore
showing many type I sensory papillae. Bar = 1.0 ym. Fig, 26. Tegumental spines at the oral sucker level.
Transverse cytoplasmic folds are well developed, and the spines are mullipointed. Bar = 1.0 um. Fig., 27.
Tegumental spines at the ventral sucker level. Longitudinal folds are produced. Bar = 1.0 um. Fig. 28.
Tegumental spines at the excretory pore level. Cytoplasmic folds are rectangular shape. Bar = 1.0 ym.
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= Abstract =

Surface ultrastructure of Parvatrerna timondavidi (Digenea:
Gymnophallidae) according to its developmental stages

Jae-Ran Yul*, Jin-Young Park? and Jong-Yil Chai2)

Departrnent of Parasitology!), College.of Medicine, Kon-Kuk University, Chungju 380-
701, Department of Parasitology and Institute of Endemic Diseases?), Seoul National
University College of Medicine, Seoul 110-799, Korea

Surface ultrastructure of Parvatrema timondavidi developmental stages was studied
using a scanning electron microscope. The metacercariae were collected from the
marine clam, Tapes philippinarum, and juvenile and adult worms were recovered at 1,
2, 3 and 7 days after experimental infection of mice. The metacercariae had a large
oral sucker and characteristic lateral projections. Around the lip of the oral sucker
many type [ and type Il sensory papillae were observed, and type IIl papillae were
located symmetrically on the medial side of the lateral projection. Numerous type I
papillae were grouped around the genital pore. The tegumental spines were
distributed over the worm surface except the lip of the suckers and genital pore. The
1-day old worm had a well-developed ventral sucker, with 6 type II sensory papillae
on its outer surface and another 6 type I papillae on the inner side. Two small type I
papillae were seen on the anterior side of the ventral sucker. The genital pore was
small and opened separately from the ventral sucker and 15 type I papillae were
grouped around it. The 2-, 3-, and 7-day worms revealed that as they grew to be
adults, the spine tips became multipointed, the genital pore formed a genital atrium,
and the cytoplasmic process became well differentiated. In 2- and 3-day worms 10
type II papillae encircling the lip of the oral sucker, and additional 4 papillae at the
dorsal side of 4 dorsal type II papillae were a characteristic feature. The distribution
pattern of sensory papillae around the oral sucker and genital pore, and 2 type I
papillae on the anterior side of the ventral sucker, was so peculiar in P timondavidi,
that they seem to be useful keys for taxonomic differentiation from other
gymnophallids.

Key words: Parvatrema timondavidi, surface ultrastructure, scanning EM, sensory
papilla, spine, cytoplasmic process
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