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HEFE ¥ §%7F(Trematodes)olr e #
ARG A BE 5& nFFEAAMY
B2 FEeo| th=2r ol Uit ey dAF A
F7} zk7ko] HmEe] g, F2 AFuidel H
A¥ FEL Paragonimus westermani(Sato
%. 1967). Haematoloechus medioplexus
(Burton, 1972). Fasciola hepatica
(Threadgold. 1975),

pancreaticum® Paragonimus ohirai

Eurytrema

(Fujino %. 1977). Clonorchis sinensis
(Jeong %. 1076. & -#, 1984),
Schistosoma mansoni(Kitajima %. 1976

Otubanjo., 1980)%} Fibricola seoulensis

(& 01, 1993) Solvi, HYFEIMe B2
mes vz W AFAA dre

Justine®} Mattei(1983, 1988)¢] <3l <
g bl vk, B A3E A9 o 7YysE &
F&%(Paramphistomum cervi)olA2e A=}
BANY S gol Bnat U}
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Mz Uy

ME: Ase HFEF(Paramphistomum
cervi)&. 24 ol& HYFEE(Platyhelminth).
$%7(Trematoda), °]¥%(Digenea). ¥7+&
%3} (Paramphis-tomatidae)ol| &3&te Zo|t}.

e BEEn P A FFE A =&
72 2&E &9 YoM A} FAE 0.85%
Al dad Eastd AFAZ §31 F 439
BAE sF-std FALE AE ANz slide
glass 9o @A =238td neutral buffered
formalin 22 1087 2382 {58 A
g & toluidine blue %<& Giemsa
solution &2 FMeUt. F4o] & AREL
datgn o FEALYE

AW A0 #FE 3t A" FAE
A 0.85% AEAdFE AAF g 4%
glutaraldehyde2 nA & AlZE % 308 ¥
ZAE Al FLE Relsld AnFE 14
H30€7 ALsdY. FuF L 1% osmium
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tetroxide & 1417t 3083 AABH R, AFn
A %o A#HL 0.1M phosphate buffer(pH
7.4)2 39k, 24332 ethanol series®
Axen, EojE araldite 502 mixture®, &
vt H¥E A8+ uranyl acetate®t lead
citrate2 °|%F g3t JEM CX 1 &#HAA
#n| B oz #AsIHCE

At

ok

staio|ds EaA
A 429 semithin section® TZs W A
A AAEARE 9 4 HEE AL U=
AEETF Fyo] gad 2o Holg AER
74589, 3 YA E (spermtogonium) &L
FaHo 2 e F& o]Fo] Eo U, ¥
214 24 E(primary spermatocyte), ©]xH%
B2 A Z (secondary spermatocyte) E3F FA X
(spermatid)E2 7|2 RE Helxo] &
Astdct, A2 E =@a]l G5t AFAEN A
o= #as B Az A 2 SAAE PAA
Eo] & JI5dR oy FUMEE e TR
HA] gskth agla, oAFEA R Fu i
GAe] MEE B} 1 7t 39d AA #Es
Ak, B FA AFTEL EF AZm
(intercellular bridge)ol] 23l FAHNA A
2 4249 AUdE v dAFHEAEE= 8 A
7}, AR EMAEE 164 E7 FYAE ) F
A1, FAEE 24 E7} shte] GPAE o F
of Pz Hehstn UAH(Figs. 1-5). FAE
& AHHH & AFsEA go] dojxn g4
ANe F&5H o, Fzke] vfees
Aol (Figs. 3-6).

o

1. MAHEe 7| YMChAY 2=

3 ¥ H E(spermatogonia): €L FE
A#e] 71Tl 2ol 1ol 3, 4% HEZF
o]Fm AU}, olEe ;e UwrHor Y

oo o
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t dF oz MEAe vgle & &S AA
sla Y (Fig. 2). AXFdE tige B
% (ribosome) @} P|EZ=2 o} (mitochondria)
7t EAs At (Fig. 7).

A2 M E(spermatocytes): FEHETEL Zt
AEEC] W AEtm 9std FYd AXE
A *3 & cytophored A= ded ©|E9
e ¥Hmxy Axn T3 dEgozA
cytophoreZ %€ Hz] "ozl AEAd )3t
Ha, Ao AP 8zl A FAS
B¥3lu ¢ir}t. Cytophorest &4 AxA
e Be Fo nEF=olet kel ZAA|
(Golgi apparatus)7} TZHUT. 72+ AZxe]
AEZANE 2] fal glrdo] BAE &
stk 22y, cytophore e AMEAd =
duk A EY Ar1de] EA47F AR Futh
(Fig. 3).

M E(spermatids): FNEZ= 32-AETZ
olFe 1 ZZe AEe Arle FEAMAEZECGD
AR AAAHQ) AVlE HEMERT & Ao
Zard. olgL & FAHHAH (spermio-
genesis) S AXNE2Z TYTAEZ Wyl st
A Vel FAEZEY AEAE A 4%
ZFo] f2] BlhEol EAE FEAMEIA G
g FAA L FHEA 2 AlEe] d FHd o
bt HAo] A uel nEEE=Eole
ARALE Yol FHHJULD A 74 Ax
o TARZ o|Fdtn HE 1 HAEEI} Fob
A G E FE5EH] YHFE LR moly A%
H BFoldHFig. 9).

o] FMEY FHE upel 24E o "o <
A3 o dol= 17189 FAHEE (rootlet of
flagellum or axoneme)$t ©] & Alolol] 4]

p—
rT=

d =+ microtubule-organizing center
(MTOC)7} vebstch(Fig. 10, 11).

olo] AE¥E HAHozZ AR 1 <ol &
ZoZE dA AFE A7 ufEE=goprt A
3l HEE 2709 FAL A9 HYsiA HE
wol Uz Acke] MErAx FHigste A
o2 stgxm W A7 FAAHUAHFigs. 12-
17).
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2. Hxte| x

A 22 24 Ay FaAA@Av Ao
2 #gE Bd FEE FAEC] g 4z
AdtEo] & & 4 . E AFE E39
TEE FAe Al dHEE ARE ATES
A nATFZ2E AT B o3 H2o

Aol TR n|Ro FH AA JAH
B2 FEI] A3 dubdor FYaiol FR
v 9t g er ml % &#AchFig. 6).
AFzle] T ARz R 2oy A3EFe H
A A= A (acrosome) 7t BEERA g9k}
Ao M & gro] @ats|m I thgel e o
Foll ZUE & FAF ele} o] & oA &
AEE e sted Fxn HE2 29 (Fig.
10), vEE=g]ol= &9 ol AEA A9
o AFn ArinE #& we} H2 7
o] WA Eun v|EFEgolgte] FAME /&
HA 22 92 9 797t 2o Wk (Figs.
13-15).

go] vt 2 & #o] YA YA 2 WY
o AxAdd v#de glycogen granules ©] &
AstHtH(Figs. 12-14). F&e] melrt &ALE
20 7 € A7 A A EEe] w2
¢t & Axdde gFuAizH(cortical
microtubule)e] Be] EAEAEH o5 +
= AR 107), FEHAAAM 2670714 =
7l J2 7FAA gaste FHA) sl Zoj
Me FEAEA gEa(Figs. 13-17).

Aabe dAvrd oz Jxge AMEA 2325 7t
2 7@ ol Re 33 25| n(Fig. 16),
B2 )R] YoM FA) R Eyo
o, AL A FAke) R i Wi
FEL 9+1¥8lUHFigs. 13-17).

k-,
B+ &% (Paramphistomum cervi)® A}

qynge BetEndon Bas B A% 4
TEZNE ARG L FAAE} FAHE
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o o3t} 4E717 E WA= 7R Hell
2o e A& 4t FAhe FEHoz &
T GAE BEAME FPHAEE #EFRA @
(X A1A ARAE o|Fof WATHA o] T
g F AUL AMde] ol E Subaiaa gl

A Q0 7 gAY BANEEE AEN
(intercellular bridge)dl st Zo| 9%
gt cytophore® T4 A= e A
12 FEMEE 879 Alx7h A2a FRAME
= 1670, z28lm FAEE 32709 MEF B
g4 @A FAE JPspct. ol HH L&
Haematoloechus medioplexus(Burton.
1972)9 ¢t Clonorchis sinensis(Jeong %,
1976) ¥ Pharyngostomoides procyonis
(Grant &, 1976)°M e FA FHFAHAME
wEg vkl o,

Rosario(1964) = &% % (cetodes)e] A3
A S BESn FAGAER F & o] Fa 3
E AEE FHIL UE Y HNEAES
cytophore&tst 5t} ©] cytophore 9 &4
= 3 B FAAEY BEH B3 BAAEE
Aztd AXEE M2 dAAHA F& Zoln, A
Etme o3 AEEC] ME AZE o WA
HE AGAE ol Fn &S Aste o=
st AANEZE A2 W o o FH F
At rootletsAteld] JehbeE F2E(Fig.
1o gt A zpell waMTOC(microtubule
organizing center), F34A F&
centriole-like bodyetx A3t o}, o =F
M= MTOC g 3tgrt. o] ¢+xEe] 4
g 715l EAME obF HWEX ub gl

55 e AAAHQA Brge] dut 1T
g AEH UF Aol Ao REES
71E&e] Mo 2 ofgsrle o ol it
Burton(1972)2 H. medioplexus® AHAE&
Petxo g #astn FX(head portion), W
H(tail portion)2 W& ¥ 7IRE vAl $H
(middle piece)®} B (terminal piece)Z
v, aelm BeRor giAstn wE oy
TEE BEdEotn Yo}

o7l AF3 TuiE B dAFdMe C
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Figs. 1-6. Phase contrast light micrographs of the germ cells (bar = 10 pm)

Fig. 1. Eight primary spermatocytes centrally interconnected by cytophore. Cp, cytophore; N, nucleus x 1,450
Fig. 2. Secondary spermatocytes in a group of sixteen. x 790

Fig. 3. Spermatids in a group of thirty two. x 870

Fig. 4. Spermatids in elongation of the nuclei. x 1,400

Fig. 5. Spermatids with the long nuclei. x 980

Fig. 6. Anterior parts of the spermatozoa. H, head x 1,000
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Fig. 7. Epithelium of the testis with the spermatogonia (Sg) on the basement membrane. Sp, sperm; L, lumen; N,
nucleus x 5,600

Fig. 8. Secondary spermatocytes connected by intercellular bridges or cytophore (Cp). Many mitochondria (M) are
located near cytophore. N, nucleus x 8,000
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Fig. 9. Spermatids undergoing spermiogenesis showing helical chromosomes and the Golgi apparatus (G) and rich
ribosomes. R, rootlet x 12,000
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Fig. 10 a, b. Each spermatid undergoing tail elongation show the long nucleus (N}, the two rootlets (R), and a basal
body of flagellum. x 24,000

Fig. 11. Spermatids undergoing spermiogenesis show the helically coiled chromosomes, the Golgi apparatus (G), and
the MTOC (Microtubule Organizing Center) or the centricle. F, flagellum x 31,000
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Fig. 12. Spermatozoa showing the longitudinally sectioned anteroir parts with the nuclei (N) extented along the two
flagella (F) and the middle parts containing rich glycogen granules (Gg) in the cytoplasm. x 27,000
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Figs. 13-17. Transverse sections of spermatozoa

Fig. 13. Spermatozoa showing the nuclei (N} and two sets of 9+1 arragement of the micotubules. F, flagellum x 32,
000

Fig. 14. Anterior middle parts showing glycogen granules (Gg), mitochodria (M), and cortical microtubules. F,
flagellum x 47,000

Fig. 15. Middle parts showing the flagella in sperm tail become closer than those of the anterior parts. The cortical
microtubules (CM) are obvious. x 47,000

Fig. 16. Posterior parts (arrowed) without the nuclei and mitochondria, the cortical microtubules are arranged along
the cytoplasmic membranes between the flagella. x 30,000

Fig. 17. Terminal parts. The each of the flagella (F) singly exists with the 9+1 arrangement of microtubules. x 68,000
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sinensis(Jeong 5, 1976)°14 HEx ddi 1Ex B dydre AzE uljid HIYF

(end piece) &, A7} vtz Eue iR E 53] FEFY FAL e SAM mAlAa

olAde RFS AFF Aeog AzrdAc) 4 de drEel Pge 5ol 9+1 /FE
Fujino %(1977)% Orido(1988)& A gk

Paragonimus ohirai®| ##te] R8 ®3 & z}
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NG, AsHAANME FA9 &4t AR F
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sinenesis(85 - #k, 1984)91X 9] &7 w9}l 2
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Qe A+E Mclaren(1973)el 2]k
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ZEo| HAY 7l5& alsteRd tere of
2] #v3) g HP UL B AFAME o] AL

alFol AR HEHME vk
glycoden granulese] #ZHYed ol¢
Anderson® Personne(1970)°] 453 sviet
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2 A7
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oA aBEe] uiE e AX Falgoh vlA
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HE 9+2 #3e] ohlg 9+19 Ao Az
CE3
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9} Hershenov(1967)= HEEE Fxle] vlA
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Echinococcus granulosus®t Dicrocoelium
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Cryptyle lingua? #AA ZAIFHAM,
Robinson® Halton(1982)2 Corrigia vitta
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7F BREAAM R FRvde FAE #FE
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o] Paragonimus ohirai® AAE FAIE0|A
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2 Zgd AL B F sl AFESdAE
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Spermatogenesis in Paramphistomum cervi was investigated under the light and transmission

electron microscopes. All of the cells undergoing spermatogenesis are interconnected by

intercellular bridges for synchrony of division and differentiation. The spermatogonia seem to be

in contact with the basal lamina. The primary spermatocytes occur in groups of eight and the

secondary spermatocytes are present in groups of sixteen. The spermatids, occured in groups of

thirty- two, take procedures for spermiogenesis. The spermatozoon has two axonemes

incorporated into the cytoplasm and show 9 + 1 type of arrangement of microtubules. Acrosome

formation is not observed.



