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Many studies of rat parasites have been made in different
parts of the world. Balfour (1922) reported the oceurrence
of parasiles in 478 rats in England, Fielding (1927) reported
the parasites of 222 rats in Tounsville, Australia; Cram
(1928) and Price and Chitwood (1931) contributed to the
information of the wormburdens in the Rattus norvegicus
and R.r.rattus of Washington, D.C. U.S.A. Luttcrmoser
(1936) conducted a similar study on 2,636 Baltimore housc
rats, R. morvegicus. In Asia, Tubangui (1931) reported
the parasites of almost, 1,000 rats in Manila, Philippine
Islands; and  Wu (1930), of 69 rats in Soochow and
Chen (1933) of 89 China.

Ash (1962) reported  helminth  parasites of 75 rats in

rats in Canton, Recently
Hawaii.

Oldham (1931) compiled his  work which gives an
excellent summary of work on rat parasites in different
parts of the world up to date. According to him, total
number of helminths reported in his paper from  common
ral is 109 species, comprised of 27 trematodes, 41 cestodes,
40 nematodes and 1 acanthocephalid. Out of 109 species,
69 species were found from Rattus norvegicus.

There have been several previous reports of ral parasites
in Korea. Nakamura and Kobashi (1935) found Cysticercus
Jasciolaris and Capillaria hepatica on the liver of 1,251
house rats, and also Ogura (1936) found Hymenolepis
diminuta and H. nana from 70 raws examined in Seoul.
On the other hand, Park (1938) reported the trematode,
Schinostoma  hortense Asada 1926 from  R. norvegicus in
Scoul. In the most vecent, Sco et al (1964) reported

several trematodes of rodents, They found  Echinostoma

fewrtense and . cinetorchis from R, norvegicus and  other
rodents in Scoul and other localities of Korca, and  also
they reported a new specics of  Fibricola seoulensis from
R. norvegicus in Scoul.,

An investigation of the helminth parasites of house rats
in the Scoul has been carried in October o December
1956, January to May 1958 and July 1963 to March of
1964. A total of 325 rats were examined.,

This study was carried out for the purpose of sccuring
information on the helminths of Korcan house rats and
more additional informations on Capillaria hepatica which

is the most common parasite of the brown ral in Korea,
MATERIALS AND METHODS

The rats were trapped from the Campus, in Scoul and

its vicinity, and a total of 325 rats were seeured  for

examinations during the survey. All the rats were antop-
sicd i the laboratory. The organs were opened separately
and helminths were isolated iy normal saline  solution.
Trematodes and cestodes were fixed in hot alechol-formol-
acetic solution and stained in Semichon’s  aceto-carmine,
and permanent mounts were  prepared. Nematodes  were
fixed in hot Travassos fixative and cleared in lactophenol
or glycerine and studied unmounted.

To obtain the adult worms ol Capillaria  hepatica,
embrvonated cges cultured in laboratory, Ted to white
vats experimentally, Infected animals were examined  at
sereral day intervals. The resulting infections from  the
series of animals were examined in gross and then samples
of the liars were pressed between slides and examined
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microscopically. The liver were next washed and placed
in petri dishes and covered with normal saline solution
at 37°C.  After several hours, the worms recovered were
cxamined for their stage of development, then fixed in

hot Travassos fixative, and cleared in glycerine.
RESULTS

Helminths were found in 304(93.4 per cent) of 325
house rats. A list of the different parasites encountered
and their incidence arc given in Table 1. Each species
is discussed with the incidence of other investigators in

different parts of the world.

Table 1.

Parasites encountered in 825 house rats.

Trematoda: |

i
Echinostoma hortense ‘ 4 1.2
Fibricola scoulensis 2 1 0.6

Cestoda: ;
Tacnia taeniaformis(Larval for m) ‘ 65 ' 20.0
Hymenolepis diminuta i 52 ‘ 16.0
Hymenolepis nana | 4 1 1.2

Nematoda: ‘
Heterakis spumosa 162 ' 49.9
Syphacia obvelata | 55 17.0
Nippostrongylus muris © 160 49.2
Trichosomoides crassicauda ; 79 24.3

}: 88.0

Capillaria hepatica 286

TREMATODA

Genus Echinostoma Rudolphi, 1809
Echinostoma hortense Asada, 1926

This species was collected from 4 (1.2 per cent) of the
325 brown rats. Asada (1926) found this parasite exper-
imentally in white rats fed with cysts from tadpoles which
had been infected with cercariae from Lymnaca japonica
and L. pervia. Yamaguti (1933) found in the small
intestine of a naturally infected Rattus norvegicus in Japan.
The first report of this parasite from Korea was reported
by Park (1938) in the area of Scoul. Seo et al (1964)
this small intestine of R.

have found species  from

norvegicus, R. r. alexandrinus, Mus musculus yamashinai,

and Microtus fortis pellceus in several districts in Korea.

(5

Genus Fibricola Dubois, 1932

Fibricola seoulensis Seo, Rim and Lee, 1964

This species was collected from 2 (0.6 per cent) of the
325 Rattus morvegicus in the present survey. This was
reported by Sco et al (1964) as a new species in  their
studies of trematodes of rodents. The occurrence of the
species of Diplostomatidae is very rare from rats. The only
one previous report of Fibricola caballeroi have found by

Zerccero (9143) from Rattus norvegicus in Mexico.
CESTODA

Genus Taenia Linnaeus, 1758
Taenia taeniaformis (Batsch, 1784)
Waulffiigel,1911

The larval stage of this tapeworm is commonly known
as Cysticercus fasciolaris Rudolphi, 1808. 1t is practically
cosmopolitan in distribution and one of the common
parasite of the brown rat. C. fasciolaris was found on
the liver of 65 (20 per cent) of 325 rats examined, The
adult stage has been found only in cats.

Tubangui (1931) found it in 94 per cent of 950 brown
Philippine Islands, while Wu (1930)
and Chen (1933) found 44.8 per cent and 41.7 per cent

in Soochow and Canton, China respectively.

rats cxamined at

In Korea,
Nakamura and Kobashi (1935) found 41.3 per cent of
1,251 rats from Seoul.

Genus Hymenolepis Weinland, 1858
Hymenolepis diminuta (Rudolphi, 1819)
Blanchard, 1891

This species was found 16.0 per cenl in the present
survey. This is the tapeworm occurring most frequently in
rats all over the the world, 1t has been reported rather
infrequently from man. Ogura (1936) found 10(14.9 per
cent) instances from 70 rats examined in Seoul. Tubangui
(1931) reported a 64.0 per cent
cxamined in the Philippine, and in China, Chen (1933)

infestation of rats

reported it 1.19 per cent of Canton rats and Wu (1930),
16.8 per cent of Soochow rats. Luttermoser (1936), 16.6

per cent of Baltimore house rats in United States.

Hymenolepis nana(Siebold, 1852)
Blanchard, 1891

This, the dwarf tapeworm, is common parasite of rats
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and of human beings in many parts of the world, especia-
Iy in tropical and subtropical countrics. Chandler (1927)
concluded from his observations that rats are an important
cpidemiological factor in the dissemination of H. nana.
Ogura (1936) reported that ral strain of H. nana found
to be transmissible to children through his cxperimental
infection of twe children, and also human strain of H.
nane found to be transmissible to albino rats and mice.
Otherwise Shorb (1933) found thal mice and rat strains
were physiologically different from the human strain. Stoll
(1947) estimated the world incidence to be 20.2 millions
mostly in the U.S.S.R. and Asia. The occurrence of this
parasite in human beings in Korea has been recorded by
Ogura (1936) who found 2 cases from 3,000 school
children in Seoul, and by Soh et al (1961), who found
32 (0.2 per cent) H. nana infections from 14,682 fecal
samples obtained from Severance Hoisptal outpatients. Rim
(1963) reported 0.6 per cent of its infection [rom 1963
fecal samples from Korean army soldiers.

H. nana was found in only 1.2 per cent of the series
of 325 rats in the present survey. Ogura (1936) found 3
(4.3 per cent) instances of F. nana from 70 rats exam-
ined in Scoul. Tubangui (1931) found also the worm in
1.7 per cent of rats examined in Philippine. Wu (1930)
and Chen (1933) found 6.0 and 4.76 per cent of rats
examined in china respectively. In the United States,
Luttermoser (1936) found 11.4 per cent of Baltimore
rats, Harkema (1936) found 28 per cent of 55 North
Carolina’s brown rats.

NEMATODA
Genus Heterakis Dujardin, 1845
Heterakis spumosa Schneider, 1866

This nematode parasite of the cecum of the rals is
cosmopolitan in distribution. A rather high incidence of
49.9 per cent of this parasite were found in the present
survey. While in Philippine and China, it was found
very low incidence 0.4 and 1.19 per cent respectively. In
the United States, Luttermoser (1931) found 1.6 per
cent, but in Hawaii Ash (1962) reported 46 per cent of
his 75 house rats examined.

Genus Syphacia Seurat, 1916

Syphacia obvelata (Rudolphi, 1802)
Seurat, 1918

The nematode, which oceurs in the cecum and  large
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intestines of rats and mice, is cosmopolitan in distribution
(Hall, 1916). Its occurrence in the house rats from Seoul
is 17.0 per cent. Chen (1933) found this parasite 2.38
per cent of Canton rats, Lultermoser (1936) reported 1.6
per cent of Baltimore house rats, Ash (1962), on the
other hand found 44 per cent of 75 house rats from

Hawaii.

Genus Nippostrongylus Lane, 1923
Nippostrongylus muris ( Yokogawa, 1920)
Lane, 1923

This worm was usually in great abundance, and was
found especially in the upper part of the intestine. In the
present survey, it was found 49.2 per cent. Tubangui
(1931) found it 58.0 per cent from Philippine house rats
and Chen (1933) found 23.8 per cent of Canton rats,
While in the Baltimore and Hawaii rats show 16.8 and

17.0 per cent of its incidence respectively.

Genus Trichosomoides Railliet, 1895
Trichosomoides crassicauda (Bellingham,
1840) Railliet, 1896

This nematode oceurs in the urinary bladder of the rat,
and is cosmopolitan in distribution. The incidence of this
worm is 24.3 per cent. Luttermoser (1936) found the
patasite in 90.4 per cent of Baltimore house rats. Tubangui
(1931)
Philippine. Chen (1933) reported 11.9 per cent of Canton

reported  57.0 per cent of brown rats  from

rats. Ash lound 17.0 per cent of Hawaii house rats.

Genus Capillaria Zeder, 1800
Capillaria hepatica (Bancroft, 1893)
Travassos, 1915

This worm appears to be one of the commonest parasites
of the brown rat in Korea, it could be recognized casily
by the presence of irregular white or vellowish appearances
on the surface of the liver, which is due to the presence
of cggs desposited by the adults which live inside of the
liver.  Worms or ova of this species have been recorded
from a variety of mammals, chiefly rodents. In the present
survey heavy infestations with the eggs of this parasite
were found 283 rats, Rattus norvegicus, of 325 examined,
an incidence of 88.0 per cent in Seoul. Nakamura and
Kobashi (1935) found this worm 36.0 per cent of house

rats from Scoul, Tubangui (1931) reported 90,0 per cent of
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the brown rats in Philippines. Luttermoser (1936) reported
85.6 per cent of the Baltimore house rats. In the China,
Wu (1930) and Chen (1933) found 30.4 and 7.1 per cent
in  Soochow and Canton respectively. Momma (1930)
found 1,272 (57.2 per cent) out of 2,222 house rats
examined in Osaka, Japan.

In the human beings, up to present time, cleven cases
were reported in several parts of the world; the first case
was reporied by MacArthur (1924) the British soldier who
died after threc years of service in India, five cases were
reporied from United States (McQuown, 1950; Otto et al,
1954; Ewing et al, 1956; Ward ct al, 1959; and Calle,

1961), two cases from South Africa (Cochrane ¢t al, 1957;

Kallichurum, 1961), and cach one case {rom Turkey
(Turham, 1954), Mexico (Romero garcia cl al, 1962)
and Brazil (Piazza ct al, 1963).

Capillaria hepatica was formerly placed in a seperate
genus Hepaticola (Hall, 1916), hecause it was believed to
lack bacillary bands and a copulatory spicule, but Bavlis
(1931) showed that both structures are present and hence
the species belongs in Capillaria, and also he described in
detail on the structure of C. hepatica obtained from
woodmice (Apodemus sylvaticus) in England. However, he
measured with only the fragments of the worm, therefore
it seems desirable to provide a more complete  deseription
of this worm based on Baylis.

Description: Body capillary divided into anterior csop-
hageal and posterior portions. Esophageal portion apparently
shorter than the posterior portion, which is only slightly
thicker. The length of the anterior portion of esophagus
{rec of surrounding cells, is .43 to 0.46 mm long; the
rest passes through a chain of 27 (o 28 large csophageal
cells. Cuticle delicately striated, dorsal and ventral bacillary
bands arc present especially conspicuous in the esophagesl
portion, these are longitudinal tracts of minute projections
that constitute the outlets of subcuticular glands. The mouth
is simple, without lips; the arrangement of the head papillac
is not known.

Male: 23.2 to 35.9mm long and 0.046 to 0.063 mm
thick at esophago-intestinal junction; csophagus, 5.18 (o
7.00mm long, which is equal to one-third of total body
length. A quite well developed spicule is present, it
appears to be rather slightly chitinized; 0.336 to 0.396
mm length, and slightly expanded at the root, cylindrical

for the greater part of its length; and lightly {usiform

thickening towards its distal end. Its tip tapers to a fine
point. The spicule is contained in a protrusible membran-
ous sheath (0.231 to 0.297 mm by 0.050 to 0.066 mm),
the distal end of this sheath is capalbe of cxpansion {o
form a large funnel-shaped dilatation. The cloacal aperture
is subterminal, and is overhung posteriorly by a very short
projection, showing a faint indication of division into a
pair of lobes and bearing a pair of papillae on its ventral
surface.

Female: 74.5 10 81.1 mm long and 0.116 1o 0.154
mm thick at esophago-intestinal junction; csophagus 6.72
to 7.8V mm, which is cqual to hetween one-ninth and
one-tenth of total body length. The vulva is provided with
a protrusible, membranous, funnel like structure at closely
behind the esophago-intestinal junction.  Tail very short,
blunt and conical. Eggs lemon-shaped, with polar opercula,
0.053 to 0.059 mm by 0.030 to 0.033 mm in size, double

walled, outer eggshell pitted, inner shell homogencous.
DISCUSSION

Ten species of helminths have recorded from house rat,
Rattus norvegicus in Seoul; viz. Echinostoma hortense,
Fibricola seoulensis, larval form of Taenia  taeniaformis,
Hymenolepis diminuta, FI. nana, Heterakis spumosa, Syphacia
obvelata, Nippostrongylus muris, Trichosomoides crassicauda
and Capillaria hepatica. All the species except two of the
trematode arc practically cosmopolitan in distribution and
common parasites of the brown rat.

Scveral workers have mentioned  the occurrence  of
Clonorchis sinensis and  Paragonimus sp. in the common
rats.  However those parasites are not found in this survey.
Muto (1920) and Ando (1922) found a specimen  of
C. sinensis from R, norvegicus captured on the shores of
Lake Biwa. Wu (1930) reported 5.2 per cent of C. sinensis
from 69 rats in Soochow, and Chen (1933) found a single
individual of C. sinensis from Canton rats. On the other
hand Chen (1933) found two of immature form of
Paragonimus sp. from lungs of two rats, however the
Chen (1935,

1936) has made several veports on the life history of

species was not determined at that time.

Paragonimus [rom rats, and then he established Paragonimus
iloktsuensis as a new species. (Chen, 1940)

The three specics of Euparvphium were reported in the
Philippines by Tubangui (1931), but Seo ct al (1964)

found £. murinum from wild rat, Apodemus agrarius at
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Kumwha district of Korea.

An attempt to find Trichinella spiralis and Angiostrongylus
cantonensis in the rats, examination of diaphragm and lungs
were made during the present survey. All the examinations
persistently  show negative results.  Luttermoser (1936)
found 1.2 per cent of T spirals larvac encysted in striated
muscles of brown rat, however Balfour ¢1922) had never
found it in any of 444 brown rats examined in England.
(1933) Chen also had never found the parasite after the
thorough examination of all diaphragms of collected
Canton rats.

Angiostrongylus cantonensis was originally described under
the genus Pulmonema by Chen (1935) but Dougherty
(1946) placed in synonym with Angiostrongylus. The species
has been reported from  China,  Formoesa, Australin and
Hawaii (cited from Ash, 1963).

Strongyloides ratti, which is quite common parvasite of
rats, has previously been recorded in 74 per cent of
Manila, 11.9 per cent of Canton, 20.2 per cent of
Baltimore, and 59 per cent of Hawaii, but we could not
find this worm in the presnt survey.

In order to find C.sinensis, Paragonimus sp., . cantonenss,
S. raiti, and others, the {urther studies are required {rom

various localitities particularly in rural arveas.
SUMMARY

An investigation of the helminth parasites of house rat,
R. norvegicus Erxl. in Scoul has been carried on four
vears. A lotal of 325 rals was examined. Ten species of
helminths were  considered,  of which 4 species  were
recorded for the first time {rom Korca.

The adult worms of Capillaria hepatica, the most common
parasite of house rats in Seoul, was observed experimen-
tally, and provided a more complete  description of  this

worm.
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Fig. 6

EXPLANATION OF PLATE
Infected vat liver with Capllaria hepatica, showing the presence of the adults in the liver.
Egu ol € hepatica. (360 %)
A complete Temale specimen of 20 davs old. (32x)
A oesophageal cell of worm embeded in Tiver from stained section. (400 %)
Posterior parl of a male worm showing a spicule and spicule sheath. (100 %)
Oesophago-intestinal junction of a female worm showing a vulva provided with a protrusible membranous funnel
like structurce and eggs in a uterine tubule. (100x)
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