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An Electrophoretic Study of Caecal Proteins 
of Clinostomum Marginatum (Trematoda) 

DALEE.GREENWALT,* HAROLD A. BORCHERS*' 

ABSTRACT - Whole-worm extracts of Clinostomum marginatum were subjected to polyacrylamide 
gel electrophoresis. Gels of early stage metacercariae, late-stage metacercariae and aduh worms 
contained 26,24, and 27 protein bands respectively. The protein band patterns of the three stages 
were similar except for 1) a hemoglobin band in gels of adult extracts and 2) a large increase in the 
quantity of four anodic bands of late-stage gels. The proteins constituting these four bands were 
present in the caecal contents of late-stage metacercariae . These same proteins were also found in 
metacercarial cysts as part of an exuded material left behind by the fluke after excystment. 

The appearance of the caeca of Clinostomum marginatum 
(syn.C. schizothoraxi) metacercariae can vary considerably 
(Kaw 1950), and consequently has been discounted as a 
valid taxonomic feature (Pandey and Baugh 1970). Published 
diagrams of C. marginatum metacercariae include those with 
narrow wrinkled caeca (Osborn 1912, Cort 1913, and Van 
Cleave and Mueller 1934) and those picturing obviously 
distended caeca (Amin 1969 and Grabda-Kazubska 1974). 

The literature also contains a variety of descriptions re
garding the color of C. marginatum metacercariae, having 
been described as being brillant white or yellow (Davis 1965) 
orange or salmon color (Linton 1911) , or grey-white 
(Reichenback-Klinke and Elkan 1965). 

Since the metacercariae of C. marginatum are capable of 
remaining in the encysted state for extended periods of time 
(Edney 1940), the caecal distension and color changes may 
be due to an accumulation of material in the caeca. In this 
study, polyacrylamide gel electrophoresis was used to ana
lyze the proteins of bo th the whole-worm extracts and caecal 
contents of C. marginatwn. 

C. marginatum metace rcariae were obtained from yellow 
perch, Perea flavescens, which were taken with a half-inch 
trap net or by angling from Buck Lake (S. 15, T. 147N, R. 
32W, Beltrami Co., Minnesota). After removal from the 
host , metace rcariae were either excysted mechanically with 
watchmakers forceps or allowed to excyst in a pepsin 
Ringers -HC I solution (Fried et al. 1970). After excyst
ation, metacercariae were rinsed three times in cold-blooded 
Ringers solution and designated as either early-stage or late 
stage metacercariae based on worm size and the degree of 
caecal distension. 

Adult flukes were taken fr om pharynges of juvenile Grea t 
Blue Herons, Ardea herodias, cap tured in a rookery loca ted 
two miles from Buck Lake. After ex traction, adult flukes 
were rinsed three times in bird-Ringers solution. 

Whole-worm extracts of early-stage, late-stage and adult 
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worms were prepared by homogenizing 300 plus or minus 
2 mg of live worms (excess Ringers solution blotted on ab
sorbent tissue) with 1.0 ml of a 0.7% NaCL solution in a pre
cooled glass tissue homogenizer equipped with a motor
driven pestle for two I-minute periods. The homogenate 
was centrifuged at 3,000 rpm in an International Centrifuge, 
Model CS, for 15_ minutes and the supernatant was used for 
electrophoresis. 

Samples of caecal contents were ob tained from late-stage 
metacercariae. Each worm was placed in a small spot-plate 
depression and two or three punctures were made in each 
caecum with fine needles while viewed under a dissection 
microscope . Caecal material was then expressed from the 
caeca with fine needles and collected in a 5-ul micropipette. 
Control samples were collecte d from other late-stage met
acercariae by making two I -mm incisions in the region be
tween the worm's caeca. Parenchymal fluids and any ex
cretory material which may have come from severed ex
cretory vessels were expressed from the incisions and collect
ed in a 5-ul micropipette. 

Samples of the regurgitant remaining in the cyst after 
excystmen t in pepsin-Ringers-HC 1 solution were collected 
from cysts of late-stage metacercariae by the following pre
cedure: Encysted metacercariae were dissected from the 
musculature of fish so that each cyst was surrounded by a 
I-cc block of host tissue. These were placed in individual 
petri dishes containing 30 ml of a 1 % pepsin-Ringers-HC 1 
solution, pH 2.3, and incubated at 40 C. After excystment, 
the blocks of tissue were rinsed three times in cold-blooded 
Ringers. A 5-ul pipette was inserted into the cyst through 
the site of excystment and the regurgitant was collected. 

Polyacrylamide gel electrophoresis was carried out accord
ing to Davis (1964) using chemicals from Ames Co. (Division 
of Miles Laboratories , Elkhart, Indiana) . Preparation of 
sample gels varied depending on the source of protein. Sam
ple gels of caecal materials and their controls were made by 
layering 10 ul of sample between two 20-ul portions of 
acrylamide solution. Sample gels of whole-worm extracts 
and their Versa tol serum controls (General Diagnostics, 
Morris Plains, New Jersey) were mixed with acrylamide 
solution to yield protein concentrations of 400 ug per gel and 
200 ug per gel respectively, as.determined by the method of 
Lowry et al. (1951) . Electrophoresis was carried out at 
2 ° -4° C . at 4 mA per tube for the first ten minutes and 2 MA 
per tube thereafter until separation was complete. The gels 
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were stained by boiling in 1 % Amido-Schwartz for ten min
utes, destained electrophoretically and stored in 7% acetic 
acid. A Beckman Model 25 spectrophotometer was used to 
scan the ten best gels of each extract and the mobility (ef) 
of each protein band relative to the marker dye was calculat
ed from the resulting graphs . Each electropheretic separation 
consisted of ten experimental gels and two Versatol stan
dards. All separations were done in triplicate to insure their 
validity. 

Morphological Data 
The average dimensions of the flukes were 1.88 mm (taken 

at the posterior testes} x 6.06 mm for early-stage metacer
cariae, 3.05 mm for adult flukes . Early-stage metacercariae , 
late-stage metacercariae and adult flukes had average live 
weights of 3.07 mg, 9.57 mg, and 4.54 mg respectively . 

A major morphological difference between the three de
velopmental stages of Clinostomum marginatum described in 
this study is the degree of distension of the caecal branches. 
Caeca of early-stage metacercariae appear empty and narrow 
while those of late-stage metacercariae are greatly distended 
and filled with a yellow material. Caeca of adults are narrow, 
crenated, and filled with a reddish material. 

Results of Polyacrylamide Electrophoresis 
Figures 1 (A-C) are composite densiometric tracings of 

protein band patterns of early, late, and adult stages respec
tively. A total of 29 different bands appear in the three 
graphs. Early-stage, late-stage, and adult gels have 26, 24, and 
27 protein bands respectively. Of these, 19, 15, and 17 re
spectively, occurred in 100% of the gels examined. 

Figure lD is a densiometric tracing of the electrophoretic 
pattern of caecal material collected by puncturing the fluke's 
Journal of, Volume Forty-three, No. 3, 1977 

caeca, The tracing displays bands 20-23 in the same relative 
quantities as in tracings of late-stage metacercarial gels. A 
wide band (Ef = o.266) and two smaller slow-moving bands 
occur near the cathodic end of the pattern . 

The caecal control (Fig. 1£) has a thin band (Ef = 0.302) 
near the cathodic end of the pattern and a group of small 
fast-moving proteins near the anodic end of the gel. This 
group of fast-moving protein bands does not display the 
spatial relationship characteristic of bands 20-23 in either of 
the metacercarial patterns . 

Figure 1 F is the densiometric tracing of the electrophoretic 
pattern of material collected from cysts after excystation 
in pepsin solution. Bands 20-23 are present in their char
acteristic pattern. 

Interpretation of Protein Patterns 
The morphological similarities between early and late

stage metacercariae are mirrored in the protein band patterns 
of the two stages. Bands 1, 3 , 6, and 8 were prominent in 
gel patterns of both metacercarial stages, and the electro
phoretic mobilities of the bands were very similar in each 
case. The most obvious difference between the two met
acercarial patterns was the large increase in the densities of 
bands 20-23 in late-stage metacercariae. The proteins 
constituting these four bands are found in the caecal bran
ches of late-stage metacercariae (Fig. ID), and their accu
mulation appears to correspond to an increase in the quantity 
of caecal material and the distension of the caeca. 

Protein patterns of adult C. marginatum extracts contain 
all 29 different bands except numbers 16 and 17. Bands 
20-23 are found in quantities smaller than in either of the 
metacercarial stages. As these proteins are found as part of 
an exuded material left in the cyst after excystation (Fig. IF) 
the reduction of bands 20-23 in the adult may be the result 
of disgorgement by the fluke during or shortly after ex
cystation, a phenomenon often observed in in vitro con
ditions during the course of thepresent study . 

Bands 5, 15, and 25 are peculiar to adult gels, the former 
being the most obvious difference between the adult and 
metacercarial gels. This band was identified as hemoglobin 
as determined by its characteristic pigmentation and its re
action with benzidine reagent (Serey 1969). The hemo
globin apparently came from the heron upon which adult 
flukes actively feed. Both bands 16 and 17 were absent in 
adult gels and it may be that the relatively large hemoglobin 
band had a blanketing effect on the two smaller bands (i.e . 
because of their similar mobilities and the broadness of the 
hemoglobin band , the proteins cons ti tu ting bands 16 and 17 
though present , may have migrated with hemoglobin as one 
band) . 

Previous studies into the composition of caecal contents of 
C marginatum metacercariae (Osborn 1912 and Smallwood 
1914) have not revealed proteinaceous material. This study 
demonstrates an accumulation and subsequent disgorgement 
of caecal proteins in C. marginatum. The latter action , if a 
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Figure 1. - Densiometric tracings of electrophoretic patterns of C. marginatum proteins. Whole
worm extracts of the early-stage metacercariae, late-stage metacercariae and adult (A·C, respectively); 
caecal material and the caecal control (D and E, respectively); contents of the vacated cyst (F). 
Protein bands with a percent occurrence of less than 50% are not represented. 

natural phenomenon rather than a product of in vitro mani
pulations , may relate significantly to the possible function(s) 
of these proteins. 

REFERENCES 

AMIN, 0.M. 1969 Helminth fauna of suckers (Catosto
midae) of the Gila River system, ll. Five parasites from 
Catostomus spp. Am. Midi. Nat. 82. 

CORT, W.W. 1913. Notes on the trematode genus Ginos
tomum. Trans. Am. Microsc. Soc . 32 . 

DAVIS , BJ. 1964. Disc electrophoresis. H. Method and 
application to serum protein. Ann. N.Y. Acad. Sci. 121. 

DAVIS, H.S. 1965 . Culture and diseases of game fishes. 
University of California Press, Berkeley . 

EDNEY, J.M. 1940. The longevity of Ginostomum mar
ginatum metacercariae in channel catfish. J. Tenn . Acad. 
Sci . 15. 

FRIED, B., D. A. FOLEY, and K .C. KERN. 1970. In vitro 
and in vivo excystation of Clinostomum marginatum 
(Trematoda) metacercariae . Proc. Helminthol. Soc. 
Wash. 37. 

GRABDA-KAZUBSKA , B. 1974. Clinostomwn complanatum 
(Rudolphi , 1819) and Euclinostomum heterostomum 
(Rudolphi, 1809) (Trematoda, Clinostomatidae), their 
occurrence and possibility of acclimatiza tion in arti
fically heated lakes in Poland. Acta Parasitol. Pol. 22. 

20 

KAW, B. L. 1950. Studies in helminthology: helminth 
parasites of Kashmir. I. Trematoda. Indian J. Helmin
thol. 11. 

LINTON, e. 1911. Trematode parnsites in the skin and flesh 
of fish and the agency of birds in their occurrence. Trans. 
Am. Fish. Soc. 41. 

LOWRY' 0. H., N. J. ROSEBROUGH, A. L. FARR, and R. 
J. RANDALL. 1951. Protein measurement with the Folin 
phenol reagent . J. Biol. Chem. 193. 

OSBORN, H. L. 1912. On the structire of Clinostomum 
marginatum, a trematode parasite of the frog, bass and 
heron. J. Morphol. 23. 

PANDEY, K.C. and S.C . BAUGH. 1970. Studies on 
clinostome metacercariae. VII. A review of the Indian 
metacercaria of the genus Clinostomum Leidy , 1956. 
Indian J. Zootomy. l l. 

REICHENBACK-KLINKE, H. and E. ELKAN. 1965. The 
principal diseases of lower vertebrates. Academic Press, 
New York. 

SEARCY, R. L. 1969. Diagnostic Biochemistry . McGraw
Hill, New York. 

SMALLWOOD , W .M. 1914. Preliminary report on diseases 
of fish in the Adirondacks. New York State College of 
Forestry, Syracuse. Technical publication No. 1, series 
XIV, No. 2. 

VAN CLEAVE, H. J . and J.S. MUELLER. 1934. Parasites 
of Oneida Lake fishes. III. Roosevelt Wild Life Ann. 3 . 

The Minnesota Academy of Science 


	An Electrophoretic Study of Caecal Proteins of Clinostomum marginatum (Trematoda)
	Recommended Citation

	tmp.1620153178.pdf.4hhGC

