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Identification and prevalence of trematode(Gen Azygia) and
nematode(Gen Pingus) in Ophicephalus argus
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Abstract : A survey of the internal parasites in 115 fishes of Ophicephalus argus was carried
out in Kyungpook province during the period from January 1995 to November 1997. A species
of trematode from the stomach and a species of nematode from the caeca of the fishes was
discovered respectively. The trematode was identified as Azygia hwangtsinyi (Tsin, 1993) and the
nematode as Pingus sinensis (Hsii, 1993).

The fluke was pressed at thick of 0.1mm~0.2mm between slide glasses and fixed in 70% ethyl
alcohol solution. The fluke was washed with tap water after fixation and stained with
hematoxylin-carmin and mounted in balsam through routine methods.

The nematode was fixed in 5% formalin solution and mounted with lactophnol or glycerine
jelly.

Morphology : Azygia hwantsinyi; The fluke is elongate body with approximately parallel
margins and rounded extremities in pressed preparations(Fig 1). The cuticle is unarmed. The oral
sucker is ventro-subterminal in position. The ventral sucker is slightly smaller than oral sucker
and positioned at 14.2% of body length from the oral sucker. The cirrus sac and genital pore is
in mid-ventral line, slightly anterior to the ventral sucker. The oral sucker is succeeded by a well
developed muscular pharynx. It is succeeded by a short inverted Y-shaped oesophagus. The
inner wall of oesophagus is consisted of many fine folded membrane. The fine tubes of

esophagus pass into the intestinal heads which are distended and presented a marked borderline
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between the fine tube and intestinal heads. The Intestinal heads start at level of pharynx and pass
caudad in a zigzag course to end quite near caudal margin. The uterine coils occupy the
intercecal area between the level of the cephalic margin of the ovary and about the level of the
ventral sucker. The uterus is filled with many eggs. The testes are round or oval and placed one
behind the other generally a little diagonally. The posterior testis is placed at level of 75.1% of
body length. The ovary is oval, placed ahead the anterior testis. The shell gland not discernible
outline is contacted with ovary ahead it. The vitelline glands are consisted of small oval vesicles.
The vesicles occupy extracecal regions and between a little posterior of the ventral sucker and
near caudal margin.

Pingus sinensis : Female ; The cuticle is smooth and the cervical alae are well developed. The
mouth opening is small, triangular, and without lips. The anterior end bears four sub-medial
papillac. The oesophagus is divided into a muscular and glandular portion. The nerve ring is
situated just at the junction of the muscular and glandular portions of the oesophagus. The vulva
which has a prominent flap, is placed behind the middle of the body about one-third of the
length of the worm from the posterior extremity. The vagina is strongly muscularised and after
running anteriorly about 68p, divides itself into two broad uterine tubes with an anterior and a
posterior one. There are a few eggs in the uterine tubes. The tail is slender, straight and pointed.
The ovary extends almost to the posterior extremity.

Male : Male is smaller than female. The tail is pointed, curved and carrying well-developed
caudal alae. A prominent muscular precloacal sucker is characteristic. The spicules are equal and
short. There are four pairs of pedunculated pre-anal papillae, of which the most anterior pair are
situated just at the level anterior to the muscular sucker. Two pairs of pedunculated papillac are
present before the anus. There are five pairs of post-anal papillae of which the most anterior pair
and the second counted from the posterior end are ventral and more marked than the ones which

are situated laterally
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Ophicephalus argus)$) WH/1H3S ZASE 3o 9 o ABoz $4 W¥IBES ZA4stas Fut.
ol X Azygia %9 %5z BAo|A Pingus $9 HFE Azygia (Looss, 1899) 4;-& Yamaguti'¢] ¥ 5 keyo) ¢} 3}
WA ol 2 AT ob e YN ES Bot3laA @ Digenea (van Benden) &, Azygiidae (Odhner, 1911)3} =2
gt 2| 11 Azygiinae (Luhe, 1909) o} 3} 2 255 3 ¢}
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AL, AFE ol 5= gds] #o. o)A g
2 gud Fo] Azt glon, A Fd s}l
74 We ok ok BEuke A A T 39 139 9
A vk ne dd ZT2 U254 I 13 %
4z A Qlrh wAge A 7Y 3L 9%
ojm, &t MY T & BFutg AA Aok Y ELe
Fuk ol Qo) gy ug v dof gl A4
Z93A 2o glu T3 Alolo A Bag BEu
ol& A stm glon EFoz A5 Uk dgAa
EEW oA AdEe A £ 2K E2a
oA B3-S dAot n@FH oM 28X se] Awpo
g3 o

Azygia 9] F5 L F5 E& ddo4Fe 9 a9
e Z18E. BANA Aygia 9] FEFE
12%0] d2lA AR o] 59 YREL B, §¢,
Aol M BuE, ofAle} AGo s U ¥ Hok-
kaido A3ge] F2 GFojfolA Bud v 9ok 3
Schantung %] 7}EA 9] oA A hwangtsinyi (Tsin,
1993)' 7} Ba g v} gloy T = ok2 Azgia &
o] FZo uisiM BaE gt

Pingus (Hsii, 1933)%;2] 132 Spiruridea (Diesing, 1861)
E., Pingidae (Hsii, 1933)3}ol] &3H= A8 9] Mol
Pingidae 3} = Pingus 1 &uto] &3 A t}. Pingus 4
o BFeH 5L Qo= 233 Y&o] glon, F
ol s 2709 4717 AL, 4709 ok FR-F7F Ak o
S HAEFg ZAHNA g £ o). A
AEYon, 2 HxHoz TAHE g2 A¥gd A
Hoz B 2 FHE FRYS U0 $729 nele
4712 ¢ HEGE it £ F wdsHo] g,
o7)d] 4440 AFE FEA F59% 2% FEFF 2
23 548 FEF K7 A AR Ho g FE
Holg & 713 209 e et $Y 5
FRFAZ Aok 4R mEs YA #Es)c A
& A FAAA 13 A AT FAY AFHe
AAFRE 2, 582 Aot 32 G| JEg
3, WA o] A EE BEH IR gt @509
W4l 7143t Hsi'= %3 Nanking®} Peping X))
7HER] BAgN 239 HFHFE WAR}L, o8
Pingus sinensis (Hsii, 1933)2} 11 A& 22 B 3113 1} glo
Uy FH A= ofell di @ RuE FolE & g
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25 49X 19953 695 19973 11974 A
52 F4 THEA(AF 250g-1,400) 115012 S A F
oM Fet Ay ALgEAAT dA AF e Y@
¥ BFE dAsd dAg 3 42 AR 9
A RS F S 2L 4 e A48 98T
F3431 A §359 EF FHAY £4E A
A G 2-3A12F FAF 23 9] Sefo|n FPAag
ol &, 70% ¢2ollX 24Xt 1A gy =
Ao FAE % 0.1lmm~02mm7} HEE ¢HYY. 2
AE 2= FEEZ AH5} 1 hematoxylin-carmin 0.
2 9989tk A R 245 toluen ol 2y ot
2% F balsam ¢ © 2 mounting &gt} A *E FEL
v Z el A WEB719) EAE #F3a F9 479
37| & micrometerZ Ag-3le] 2AsPoH, AEL B
8 259 Yol FAaAY Z 3717k Age 7
719 3L 1ESET 18 Fause] F44
& 71Estd ZAaA & 2 WL Ay 24
e drd Y1 A9 F S S g e A
o] A NFE BT #84 +3E A=
A QA EnAatel A Ao P AL AAS T
5% formalin &) © 2 %3} 11 lactophencol B3 glycerine
jelly ©§ 0 2 mountingdte] w7t A W ¥-3F7)9] &
A& dFAS. 22 n AR 7 719 dolE mi-
crometer2 ZA3lo] FA T Fmant.

4 o

E£9 HeE 2 : FAE 2 482, AF
< 4.8mm~17.2mmo] ™, FF 11.8mm ] c}(Table 1). ) Z

Table 1. The measurements of organ size of 10 Azygia
hwangtsinyi speciments pressed and stained with
hematoxylin-carmin{mm)

Ventral
sucker

Oral

sucker Ovary

Testis Egg

0.88~0.79x 0.86~0.63x 0.61~0.30x 0.74~3.26x 0.77~0.65x

086-067 079-0.61 0.33-0.19 0.79-0.23 0.54-0.45
(0.82% 0.78)(0.76 X 0.74)(0.49 X 0.25)(0.49 X 0.48) (0.72 X 0.50)

( ) : average numbers.



& 0.8mm~1.5mmo]™, ¥F 0.9mmyc}. HFeli= ¥
o] gt +EFW AHY By HX3xn 1 AVE
W7 082x0.78mm§l o™, QlF= EdFoly, A7|E
0.29%x020mmAch. A5+ & 9YA Feo]vi(Fig 2),
AYA AT FFo 28 e &Y F A
Ad Ao AASNG. rdgdEs e
AZYo] AAHY, = ZLd wetx WEEo
TrE o] YAHS BT BB E A EoA 28 4] Hof
AFd 2A7RA BEd F Ado] doje & H &
7b gskth A Ao W] Yol 4R %o,
g9 2971 A2 dega, 53 459 ol
FAH UG B RN FF 1.67mm F, A7
9] 142%0 A 2%l 91X 5he, 27)= 0.76 X 0.74mm$Y
th Ag& YA FFE A 2 FB Ale] nglu B
Fota} gae o271 7K 9 WL FE AAFIL Y
o ZAFW e b4 Fde] FwH At A%
o Agto] AFae 44T &N AHd glon g
98 Wiz 439 A £YH Tk da e
ZA 9 AT 7.84mm F, A3 66.4%) Y1
od, del= Jo= et gold, AR uga 3 3l
2 FGAA ok & AXFa AT F A 2
2 A7)7F 049x048mm HE 9% T gYgoly
o & 8L A Ake]A 8.86mme] 1o, oji= A4
Ze] 75.1% APt 19 FL v 253 YA

l

(Table 2, Fig 3). G RAE BE eld¥oln, a7 HF
0.10x0.05mmo} ™, EE FojA A|&ste] AFo
A Austd 2A7MA F@a 45 Apo]9] FHe| ther
TEEIUT. FSS gdFHon, AVl HF 072x0.
sommgl oo, HYA S SABAE AE) HES 7
2 miracidivmo] $fH R LM, o] FF & o] EFA
o] Q1= A

ol4e] HE s EHEL nRo B o o] FF&
Azygiidae 3}ol| 438} Azygia hwangtsinyi (Tsin, 1993)2
FAHA

MEo HEfEty 53 .

A3 &4 A2 FT 6.12mm, AEFL FY & A
939 0.149mm% th(Table 3). & Aol = AAHY &
9] o} f-F(sub-medial papillae)7} 244 AU} 72
iy g2 dA Ax e S Al Aol
A A9t 2248 R 2 wasdA dde Ay o
A YA DA ANAEA Y ol T
0.232mmo}w, A v AAFNA AL 282 o),
T dzxHor FAHHNUL, 49 HA doj= 3
7 0.610mm¢ct. 4L & deso] 9lon AxFy
A a3t HEA A= Ao ¢35 oA A F
Rt v Ee] Ik SE-& AT 1736 9]}
don, AAg FAAME 78 SEHA(flap)rt ¢
A mee FHoR dEstn FEAA AF

Table 2. The measurements of distance between organs and ratio to total length of 10 Azygia hwangtsinyi specimens pressed and

Total length Width Oral sucker-ventral sucker ~ Anterior end-ovary  Anterior end-testis

17.2-4.8(11.8) 1.5-0.8(0.9)

2.44-1.05(1.67)

11.81-319(7.84)  13.24-3.96(8.86)

Distance

Ratio to total length(%) 100 7.6 14.2 66.4 75.1

* () : average numbers.

Table 3. The measurements of 10 females Pingus sinensis specimens mounted with glycerine jelly solution(mm)

- T " Anterior end- . Anmus-posteroir .

7Total kj,ngth V\Tldth Anterior endincrvc excretory pore 9§sophagus end - Egg

0.067~0.052x
6.69~5.55 0.157~0.141 0.248~0.216 0.424~0.398 0.643~0.577 0.283~0.243 0.050~0.040
(6.12) (0.149) (0.232) (0.411) (0.610) (0.263) (0.064 % 0.045)

)

average number.
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o 7A 9 Zole Hit 0263mmAc}. FHL LYol  E&3 AU o)A HEol Py 5L ng@
o, A7 HF 0064 x0.045mmolo], BfHd of dHE o o] AFL Pingidae 3ol £3}+= Pingus sinensis (Hsi,

= ) g 1993)2 S A5 g}
£310| E3 : AFL JF 4.22mmo]H, HZL 0.133 V2 x| 9 ARRHOIA A hwangtsinyi 3 P sinensis 2} 2t

mm$] CH(Table 4). Aol A AAERAA Y do]= 0229  H@E : /MR 1157 E HA A3 svtgoy A
mmo| 1, Ak o] Zol= 0.568mmyAch. FFANM vl@7t  hwangtsingi 7} AEH O ZAEL 47.0%Q.0.1, 7HEA
29 dole H 0.126mmolv, AglE A7) st 17T A4 2 a gEFA e 10hE Z 30m1E o)
F2A whxso] gt vl Z dad Utk & #, A gdd HEA FoA FF FARGFE 3
4 A7 A B BHoA Edo] o5 #3  7vlelR 8| u ¥R FABF:E el THTable 5).
:11 EYE JEUY. &Eg AFste] ZF 114 ¥ P sinensis & 7HEA| 115912 84nfelo| M A& ] 7

frF(pedunculated papillae}g 712 YA oJEF  G&E 73.0%E JENUTh SHEA 1nkEd A4 2 F
2’%}% Euk A Fo YA FHrat E Alolo 24, 8 2 ZAFAFE 1vke] 2 1009H2] o P sinensis o
BT 24 aeln 8 T 5o Ik 149 AEE HEX FAA H FARITE 9 3007
A= Zdolrt FUstn g4 wEHo] 9lon, Fol At} 7FE 2] 7} A hwangtsinyi 9 P sinensis o] FE 799
© 04mmy ). RS FEAAM Rty ez Az ASE 47.6% o

Table 4. The measurements of 10 males ngus sinensis specimens mounted with glycerine Jclly solunon(mm)

Antcnor cnd Antcnor cnd

o Anus postcnor o o

I

4.66~3.78 0.146~0.120 0.235~0.223 0.410~0.388 0.605~0.531 0.143~0.109 0.056~ 0 032

w22y o ey 0 (029 (03%9) (0568)  (016) (004
*( ) : average number.
Table 5. Total prcvalcncc of Azygza hwangtsmyt and ngus sinensis in Ophtcephalus argus.
A hwangtsmyt P sinensis

No. posmve/ No. worms Avcragc no. No. positive No. worms Avcragc no.

No. examined minimum- worms in No. examined minimum- worms in positive

Prevalence(%) maximum positive hosts Prcvalcncc(%) maximum hosts

54/115(47. 0) 1-30 37 84/115(73 0) 1-100 30.0

Table 6 Prcvalcncc of Azygta hwangtsmyt and Pzngus sinensis in Ophtcephalus argus accordmg to body welght of the host

A hwangtsznyz P sinensis
Body weight(g)  No. positve  No. of worms  Average no.  No. posiive  No. of worms  Average no.
No. examined minimum- worms per No. examined minimum- worms per postive
Prevalence(%) maximum positive host Prevalence(%) maximum host
(30 320050 14 L6 1720850 960 355
301~500 23/32(719) 1-8 3.3 29/32(90.6) 1-60 157
501-700 15/26(57.7) 2-30 100 22/26(84.6) 1~100 24.8
701-~900 10,/20(50.0) 1-4 24 16,/20(80.0) 1~99 158
)901 3/17( 176 1-3 09 0/17( )



Table 7. Prevalence of Azygia hwangtsinyi and ngus sinensis in Ophicephalus argus accordmg to season

A hwangtsmyt P sinensis
Season (months) No posmvc No. of worm: Average no. No positive No. of N Avcrageinoli
No. examined -maxims worms per No. examined 0. ob wormns worms per
Prcvalcncc(%) posmvc host I’rcva]cnc(%) fminim-maxim positive host
Spring(3~5) 10,/20(50.0) 2~4 27 4.20(20.0) ~6 52
Summer(6~8) 20/35(57.1) 1-26 4.1 25/35(71.4) 1~100 202
Autumn(9~11) 18/27(66.7) 1-8 20 22/27(81.5) 1-99 16.8
Winter(12~2) 13/33(39 4) 2-30 38 27/33(81 8) 1-26 132

VB3R A FE A hwangtsingi o) 7+ &S 301~500g9)
7}E2) 320t F 23utE] o M FA7F HEH 71.9%9
M wE& &S vehiden, 501-700g9] 7HE X
26ut 2] E 150)E] ol A F A7t HZH o] 57.7%, T01~900g
o] 7HE | 20mke}F 10mtel oA F A7} HE 5 o] 50.0%
123 300g o3t 4 900g ol FHEX M oF 15~
17%9) 7} *& 29 &E Yehd Ut 7HE A 10t 9
1 FAFGFE 501g~700ge} 7HE A 300t A
o1, 301g~500g) A &= 8w} 1e) 3 1 9ol A= 4-3w}
7 foh

742 A FE P sinensisS] 7HE &S 301~-500g¢] 715
A 320te]F 299tR] Al A Z A 7L A& E 0] 90.6%4 71
HEEE Y on, YA 59 7HEA4
M oF 80~85%) &S e 2} 900g o4
FHEAAAE FA HEHAA GRxtt A 1"
A1 FARFTE 501-900g9] 7h= A oA F 100w}
2 7H¢ #%kon 301-500g0 A = 60wte] St

AAE NAYF AAEE A 23} A hwangsingi =
7b&oll 7HEA] 27vfE] Fol A 18nte] 2 HE FA 7 A
Z50} 66.7%9 7} ¥2 #H9 & & Yehldlen, 45
o] 7}& 2] 35uke]| 5 20utgj el A FA 7t 3 &5 57.1%,
Bl 20mte] & 100t A FA 7} A& o 50.0% L
gl AL 33utelF 13ufelol A FA st HEH 39.
4%9) 7t & 2AEE YRt 28y HEA
101212 A3 FARFFE AL 3002 7 B4
o, d g 260t 123 hed Bolle subE] ¥
4ute) 2 E 9ot

P sinensis &= 7€) 33v}2]F 279} olA FA7t A
£50 818%% 7} & BE &S YeddeH, 7+
off = 27}l F 22ntg] ol A FAH|7} A& o] 81.5%, A&

}‘n
it

ol & 35012 5 257k oA FA7F A& H | 714% 1
3 Folle 2002 4vt oA FAIE HEH 20.0%
9 7Hd %2 ZEES YA 7HEA 1ok R
1 FARfFE A5 1000 2 7MY ke, 7he
99vie] el m AL ol eolfrh

&

il

42 4% 9914 A %oov
SEMEEE ws}cq LHTﬂ 32
o $27 139 HEL P2} o
Z0] 47.0% 18] MFo] 73.0%9 & 7;,%
yom, o] 2 Qs 7}57‘14 A& 4
A Rew Az 2A9 oA B
Yamaguti'¢] 85 keyell 9|8l HAzygidae 7o &
ygia hwangtsinyi (Tsin, 1993)2 FAHAR 282 9%

oA AR ML Hsi®e 250 939 Pingidae 7o
23} Pingus sinensis (Hsii, 1933)2 53 = At}

Looss’ = 1899\3 2} Aol Distomum tereticolle (Rudolphi)
i ded dFY F5S dAHes HES A3 Az
ygia B3 e NE2E £902 BEHRIACE dA7A
Azygia o] &8 F& 106F 4AA A A lucii
(Mueller, 1776, syn A tereticollis Rud, 1802)%> Europe, N
Siberia, Finnland, Switzerland % 2] 9] Esox lucius, Lota ma-
culosa, Ameiurus nigricans 5 o] 5] 9ol HAL 1,
A acuminata (Goldberger, 1911)i= America] Amia calva
o5} $lolA] LAY v STk A longa (Leidy, 1851, syn
Megadistomum longum Stafford, 1904; A sebago Ward,
1910 : A bulbosa Goldberger, 1911)3= v]= 3} Canadaci A
AL gle AFY F5oldA 2AHAY. A an-

4ix

}‘N
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gusticauda (Stafford, 1904 syn A loossi, Marshai. Gilbert,
1905) Canada, N America 1% 1 India®] Lota maculosa,
Stizostedion vitreum, Micropterus salmoides, Perca flaves-
cens 12] 1L Mastacembelus pancalus 5 9] o] Fol| A A
H v} ok A amuriensis (Zmeev, 1936)= Biro-Bidzhara
Aol FLEX oA, A hwangtsinyi (Tsin, 1933)= F=
Shantung Z)4}¢] 7H2 3] 9ol Al FAH Yo},

A perryi (Fujita, 1918)= 2 Hokkaido A 4}o) 3t S
of MAstx Sl& Hucho perryi o 79 obrtvl, 77 1
g3 7hg A=y 59 AYFeA F2 @ Bay
A i A anguillae (Ozaki, 1924y Y £ A Anguilla japon-
ica (B3o]) YoM &A B ud vl o] A pris-
tipomai (Tubangui, 1928), A robusta (Odhner, 1911) 28] 1
A volgensis (v Linstow, 1907) $o] & glob™,

9 BEAQY 7HEX YA 3 E A hwangtsinyi
o 718 FARE TS Aol A A lucii = AFo] 10~
30mm, #Fo] 1.5mm 7, &FhE A Ao A AF
o] 37.5%0 AAFh s ddd Fu, dgde &
Futal M Al Zsted FusE WA e A acuminata
E AAH oz dFYoln, BEue A 4Z& 7
g7t FA FFH dx, EFE A9 29% ¢
ok G e B3k w2 ofeo) A Al Ztsle] nghy
Aa5gd FHAAAA WA U A longa = EEFT
& AN gl 22% A i, nFE A
79.2% A Aol A EH, daE 277t 2@H AL
o GgHE EFutelx AlZste] n8d AFHE FT
ARETG i 4Fo gom F3teA FaE gl
A angusticauda (syn A loossii )} E-Futo] A F oA
ozt Aol glit, nEL AN A 86.7% 3
ot d3de BEFw oA A Fete] Fag AFd
FRAHNA X, Hue FolA AF 2@
A perryii®e Hucho perryi o) 59 77+ 1, o}7)u] 3
Arzin] o RyjAFoltt. EFutelr FFute
Agle Mg 18%5 A s, AddA dhzz e
A A 51% 181 ADAX Fag2 9 A
T AF 59% sF Tk A hwangisyni &} =T Y
A Golo, WAL Hide U uA ¥ o8 5
of k. Az F e gdd F Fad vAg
2 A7 5o} gl

AR FA) FRANE A5 WEER FU5H
B 98 £ FA4EE el o2 Ak F

B lole Fol @& o]z T dad YEE
Fueste] & Ao E o HE} glojol & Ao
2 Azbdt. A hwangtsyni o] B AFAHY FHE ¢
T2 Kot BAY FHE Ave TFHALY A
hwangtsyni = Q& 2 Fulo|A B u¥g thdo| Azygia £
T EZF Yeo v uY o FolHo] Ym AFPHe
2 7bA¢ §S Shantung ZEe]l 7HEX $l9A A
hwangtsyni 7} 2 AEHU Y E Ba7) A7) HEd 29
G 7HEA YolA BAH 5] A hwangtsinyi
x4 433

7HEA] 1150t & AlFelA Y8t {39 29 &
€ ZAE A3, SantEol A FAZE LAE S 47.0%%)
&S et HEA ot d Hu FARES
E3ovtE oy HEA oy 3y 4uiE2 g
VA ATE FdEE AT 30089 vl oY 7HE
AqA ZEEo] Eon, 900g o4 HEAAAME
dukd o2 votrh, AAYE FAREEL sM&d AF
EoH, e AF 281 F9 wolw, AL 7+
okl 5 Ed 0 E FF9 A E&ds & Aot
At

7HEA WFNA A8 MEE LHstn F& A
&3} obgdl & RABIGT Hsi's 3 Nank-
ing®} Peping %9 7HEX S BFoM LY HF &
Yt ASLL o] & Pingus sinensis 2t A& 0.2 WY
t}. Hsii®= Pingidae 37} Spiruroidea 334l £33 4
o] glon, 4719 WA F&H FE neld o Spiru-
ridae (Oerlely, 1885)7¢} #do] glon, Ao Sl
284 F9-g 18 o) Cucullanidae (Cobbold, 1864)3%
ste #EA o] Aot A

Yamaguti’ & Haplonematidae (Sudarikov et Ryzhikov,
1952)330] Pingus &% £ 34 Zt}. Hsi’7} %2 Nanking
3} Peping A|4+9] 7}2A] WA A HZE3 P sinensis 9
7 ) ZAAE FW ARATY ABAAN A2
P sinensis ¢ 2t &71¢] ARk wiug A7 G £F
A Ao g Aot Aoy A, A&
g gEoA A FoAe dojst AEAE 7t
XA o A Yetg ojgd Aol A4#A
9 o7 zdd 7IISA ¥&7 Hzdrh. Nanking#
Peping A %2] 718 2] ol P sinensis ¢ 79 &L 100t 5
gutalsl ZdEdun Basgont o 78 7y
Ao disjd e AF3A op st
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JHEA Y] A& HAE A3 g4tz FHEA A
AFo] gigol ety 73.0%9 #E9&E& VeERAT
AlF M 7Y 7HEA 7 AAAUA FHAMRIAE &
A3 7ol HA got AF ZHE W £ UA
. aelyg A A% SHEX S e £ 44 gt
B2 #odY. 1 o)lfe B Age] AdiEt
gol Q7] ot} 7HEXY MFH P sinensis
o ZE&L 301-500g9] vl A oY 7HEAGA %
oo, AFe) FEFE B &o] Wkt JHEA 19}
29 Hx FARKTE 1000 Aoy JFFE
2002 At AAE FAFEES AL MY i
7k ol 7Hg wgkow o g3 7hEol oA st
olz| g AMAH A& Aol & v|F-o] B o P sinensis
o] AgA} B8 A QA §7] Wil FHo2RE A
Fog M{der 28HE AME ¥ F oy FE
AEo FHHJAUNI} 7 ALl 4F 22 HEFA
Bet FEZET ZHEA S Ao WAgd 77 FEH A
F9 71 Ael o3 Bl A WelzAH PAa
& AABHA gotA 7|8 7 floy ety oRE
F 71 8A Y At g 8 2 WY 58
o] 1 H U

Y BEAWY 71 A PAg A BAG A hwangtsi-

nyi 9} P sinensis = Tsin(1933)°¢0] %= Shantung 4] 4ol A
2@ 3 Hsif(1933)7} F5 Nanking3} Peping A9 715
Ao A 4z Hgo2 Hug oy FuUdAME R Bn
2 RZd

4 8

BEAY d9AA 19953 68 E 1997 11971
115u2) o] st @ FAA SAEXE AT A 7Y}
o 7145 S AAE AH AdM 4B FF 2 A
oA dFe] AFE AEH o8 FAY 74 )
o] ey AL A Ay §5& Azygia hwangtsi-
nyi (Tsin, 1933)2 &4 FAsQAx a2 AF S Pingus
sinensis (Hsii, 1933)2 454t

7HEA 115mke o) diE 7| ZEEL A hwang-
stinyi 7} 47.0% 18] 3L P sinensis = 73.0%Z el gt
HEA g A1 FARATS ¥E AYre A
hwangtsinyi 7} 30vFg] 2 370} YoM, P sinensis =
1002t} o 30wk et 7HEX Y AFH FALIES
E5 400g AFe] vlw ] ofd HER A M ERL
o, ARHORE A hwangtsini & 7}S3 o Fof ¥
A gokon, Psinensis v+ A&7} 71 =%tk

Legends for figures

Fig 1. Whole specimen of Azygia hwangtsinyi stained with hematoxylin-carmin. x 50.

Fig 2. Anterior portion of the fluke. x 100.
Fig 3. Posterior portion of the fluke. x 100.

Fig 4. Section of posterior portion of the fluke stained with hematoxylin-eosin. x 100.

Fig 5. A fresh egg of the fluke contained miracidium. X 100.

Cs: cirrus sac, Exv: excretory vesicle. In: intestine, O: ovary, Oc: oesophagus, Os: oral sucker, Ph: pharynx, Sg: shell

gland, T: testis, U: uterus, Vg vitelline gland, Vs : ventral sucker.

Fig 6. Anterior end of Pingus sinensis. X 200.

Fig 7. Vulva(arrow) is situated behind the middle of the female body with a small vaginal flap. X 200.

Fig 8. A slender tail of the female nematode with anus opening(arrow) near posterior end. X 100.

Fig 9. Tail of male nematode is pointed and carrying well-developed caudal alae. A muscular precloacal sucker(arrow) is seen. There
are eleven pairs of pedunculated papillae anterior and posterior the sucker and the cloaca. X 100.

Fig 10. Anterior end of the nematode bears two pairs of papillae like seed leaf around the mouth opening(arrow) and well developed

cervical alae. X 100.

Fig 11. Three unsegmented eggs from rectal feces. X 100.
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Fig 12. A fresh speciment of male posterior portion on dorsal view with pedunculated papillac and well developed caudal alae. draw-
ing. X 100.

Fig 13. There is a prominent vaginal flap. Scanning electron microscopy. X, 500.
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