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The purpose of this investigation ~las to carry out a morphological study
of the cercarial stage of Q. viverrini. It is described in detail. The most
striking difference between it and Q. felineus is the flame cell pattern which
was found to be 2 (3+3)+(3+3+3) for O. viverrini as compared to 2 (5+5)+(5+
5+5) for Q. felineus. --
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Ob iec ti ve: The purpose of this i;nvesti::ga~ion was to identify.:and study the:
morphological characteristic,s, of .th~ cercarial stage of .9.. vi,verrini.

;: .;

D.~script.ion: The snail Bith!yniap;oniQmphalus s~d 10 'types of cercariae~ eight
of which did .not resemble the cercariae of Q. fe1.ineus orClonQ;rchis sinensis.
The reIT'.aining tT,",O types wer~ bQ~h o~ula te and ple~irocercpus. ,..One, -.then at
rest, assun-..ed a charact.~ris~ic pipe..forl:ti shape. Th'ej o.t;:her' ~eirnj-ned straight
with the flat surface of the: body, parallel to the :bott,pm of the c.ontainer.
The bQdy of the later ce~car:iawas more sp~de-shaped and a little wider than
that of :the former kind.

.: ."

: BotQ,..typ~.;;;: w~re placed in beaker,s with C:yprineus ~a~piq fish. Wh11e both
kinds o~,c.~rcar:i,ae penetrated beneath of the s.cale:s and fins, the pipe-form --
-type w4S,. n:K>Fer a~~.~ye... Four hours after penetration, the more active type had
.lost .their: tails~ and resembled the mature metacercariae ofC.viverrinL,: except.' -
,tha~ the eyespots were s,till visible. The.lesser-ac~ive or spade-body type
cercaria produced rnetacercariae which di.d not resembled those of Q. viverrini.

'(
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After a period of fram 2 to 6 months, the fish h~rborin3 the ~2tacercariae
were fed ta ha~sters, cats and rabbits, after waking certain these animals
were free of natural infection. After a minimum period of 60 days, the animals
were sacrificed. T~,ose w:1ich had been fed the n~tacerc,~riae from the pipe-

shaped, active-swimrnirig cercariae were found to harbor ne?atic trema.todes,
while those fed metacercariae frc.m the slower-penetrating cerce.riae failed to
propuc.e liver flukes 'in tile experir:!ental definitive hosts. The trematodes
were rereoved from the liver, stained and identified as being Qpisthorchis -
viverrini. The cercaria of O. viverrini had thus been identified for the-
first time.

ProRress: The Q. viverrini cercariae, immedi~tely after being shed froM the
snails and fixed in hot formalin, were found to vEl,ry in total length from 490
1:0 565 u (mean 532). The length of the body averaged 154 u (range ll~ to 183).
The width of the body varied from 61 to 96 u (mean 73 u), while that of the
tail '-las l6 cu. The cercaria assume-s the characteris"tic pipe-form,resfi:ng on
the bottom or briefly hanging in'the water its head down. This behavior is
similar to that of Clonorchis s!ne~sis (KoTiya and Ta.limi, 1940), and Q. ~-
~(Vogel, 1934). The cercariae of Q. 'y!verrini are both geo- and photo-
tropic. The surface of the body is covered with minute spines. A conspi-
cuous pair of eyespots is located laterally between the posterior 1T'~9.r8in of
the oral sucl~er and the pharynx. The exact location varies somewhat a~ong
the specimens studied, some beinz close to the sucker, and ott~ers almost la-
teral to the pharynx. Brownish pigment is scattered in a bilaterally symu.e-
trical nattern throughout the body. At least ten sensory.hairs are present
on each-side of the body. Two are anterior to the eye, two are at the eye
level, one is approximately half way between the ph~.rynx and the ventral
sucker and the others are to the posterior.

The oral sucker is oval, measurin8 3.6-3.7 by 3.4-5.1 u (mean 3.6 to 4.3).
It is protrusible with the opening somewhat ventral to the anteri'or and of thebody. 

The sucker ?ossesses several rows of s.mall tooth-like stro.1ctu-res. A
round \veak pharynx is generally visible. The center portion of the cercaria
is filled by five pairs of finely granulated secretory (penetration' glands.
Each cell possesses a rather distinct round nucleus. The cephalic secretory
gland ducts from each side proceed to-the anterior por-tion of the oral sucker
where they separate, sone following the outer lateral margins of the oral
suc-ker, others proceeding along the: inner aspects of this organ.- -These ducts
open in minute hollow spines on th~ sides of the oral aperture. It is quite
difficult to see the ventral sucker, which is lo~ated on the median line of
the 'body, slightly' anterior t'O the excretory bladd~r. The bladder is rough
spherical. It is epi theli-a.l in origin, \"i th thick walls composed of a ~hiri
layer of epitheliu~ covering the muscular layer. When -the cercaria elongates,
the lateral walls become concave. The main excretory canals empty into the
anterior corners of the bladder, and extend laterally to a point somewhat
anterj,or to; the midsection of the' bddy.' Here, each divides into an anterior
ai1d posterior collecting tube. The anterior tube'divides into two t~rt:iary
collecti_ng tubules, one terminating with 3 flame cells aitteriorto each eye;'
spot, the other ending with 3 flame cells located posterior to theeyespot.
The posterior collecting tube subdivides into 3 tertiary collecting 'tubules,
each terminating with 3 flame' cells. These are located as follows: -one group
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in the lateral 2/3 of the body at the level of the ace~,'3.bulum; on~ group near
the area where the primary collecting tube enters the excretory bladder; and
the last group in the subcaudal region posterior to the excretory bladder.
The flame cell pattern is 2 (3+3)+(3+3+3) (The authors are indebted: ,to Dr.
Yoshitaka Komiya, NIH Tokyo, Japan, fo~ h~s assistance in determining the
flame cell pattern). The secondary and tertiary collecting tubules can be
recognized only in young cercariae, for in older specimens the scat!:~reqpig-
ment tends to obscure them. The cytoc~ne9us glands are found dorso-laterally
on both sides of the body. A nerve comr,lissure is located just posterior to
the pharynx. The genital anlage consists of a group of cells dor~~l to theacetabulum. 

The excretoryb.ladder a?parently drains through a tube located
in the posterior portion of the bladder which extends into the tail. The
excretory pores ill the tail were not visualized. The,t~il measures 350-437u
(mean 392u) and has ~ transversely lined cuticular covering. The lateral
margins of the tail are drawn out into a thir! almost transparent fin-likemembrane. 

It is present on the dorsal side for about 1/3 the tail length
from the proximal end, and on the ventral side it begins slightly more pos-

teriorly.

~utnn'a.r.v: The cercaria of Q. viverrini has been identified by~ series of
experimental exposures which resulted in the infection of definitive hosts.
The cercaria has been found to,be similar in many ways to that of 2. t~lineu~.

Conclusion: 

The cercaria of 2. viverrini can be definitely differentaited
from that of O. felineus on the basis of the flame cell pattern, 2 (3+3)+(3+
3+3) for the-for~ler, and 2 (5+5)+(5+5+5) for the latter.

List of Publications: This report is beiQg incorpor~ted into the following
paper \vhich is now in manuscript and which will be submitted for publication
in May, 1964: \o1ykoff, D. E., Harinasuta, C., Juttijt,ldata, 1'., and Winn, M. M.
Studies on Opisthorchis viverrini in Thailand -r~otes on the life cycle and
comparison with Q. felineus. ",'
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