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A preliminary observation on watery content of small intestine in

Metagonimus yokogawai infected dog

Seung-Yull Cho, Suk-Il Kim, Yung E Earm* and Won Kyung Ho*
Department of Parasitology, College of Medicine, Chung-Ang University, and Department of
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Watery diarrhea is one of the main symptoms
in human metagonimiasis together with abdom-
inal pain and fatigue. In connection with watery
diarrhea in man, watery contents in small intes-
tine has been recognized in experimental meta-
gonimiasis in rats(Chai, 1979) or in cats(Lee
et al., 1981). In experimental cats, small intes-
tinal lumen was filled with foamy, translucent,
greenish, sometimes tarry-looking serous liquid.
The amount of watery content seemed to depend
on both the doses of metacercariae and the dur-
ation of infection. The amount reduced after 4
weeks of infection(Lee et al., 1981).

Because heavy metagonimiasis induced short-
ening, fusion and blunting of intestinal villi,
especially in upper half of small intestine (Lee
et al., 1981) the absorptive surface of villous tip
reduced. The watery content in experimental
metagonimiasis, therefore, may be considered as
a product of poor absorption of intestinal secre-
tions normally produced by secretory crypt cells
(Sanford, 1982). Such presumptive mechanism
of watery diarrhea in metagonimiasis is different
from that of cholera in which isotonic diarrhea
is produced by enterotoxin accelerating the ade-
nyleyclase of mucosal cells to pump out Cl~ ions
(Sanford, 1982).

In this preliminary study, we observed the
amount and osmolarity of watery content by
intestinal segment in experimental dogs.

We infected two dogs with 70,000 metacer-
cariae of M. yokogawai collected from naturally
infected Plecoglossus altivelis. On the 4th and
8th weeks, each dog was killed after 3 hours

of a rice meal. Small intestine was cut into 6
equal segments, opened along mesenteric border.
The luminal contents in the respective segments
were collected using spoid pipettes, and their
amounts were measured. After centrifugation,
the amount of supernatants were measured; pH
and osmolarity of supernatants as well as con-
centrations of Na+, K+, Cl-, HCO;~ and protein
were also measured. Along these measurements,
we counted the number of adult worms in each
intestinal segment.

The results from a dog infected for 4 weeks
were shown in Table 1. The dog infected for
8 weeks did not revealed any watery content
in the lumen up to the 3rd segment; from the
4th to 6th segments, only mushy chyme filled
the lumen, although we collected 49, 372 adult
M. yokogawai(6,856 in st segment, 29,426 in
2nd, 12,911 in 3rd, 113 in 4th with 1 Hetero-
phyopsis continua, 3 in 5th with 2 H. continua
and 63 in 6th segment).

The results for 4 weeks old infection showed
that the amount of watery content changed in
almost parallel pattern with numbers of adult
Unlike

the results of amount, however, the osmolarity

worms in respective segments(Fig. 1).

were not different along segments; they were
all isotonic. Along the segments, pH and ionic
concentration of watery content reflected the
normal pattern in human being (Fordtran and
Ingelfinger, 1968).

The relative composition of Nat, K+, Cl~ and
HCO,™ ions in osmolarity decreased from above
downwards along the segments. Probably the
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Table 1. Adult worm recovery, amount, pH, osmolarity, protein and electrolytes concentration in watery
content in the lumen of small intestine by 6 equal division (40cm each)

No. of Intest. content

Division Supernatant Concentration in supernatant

of small adult worms total ppt./spnt. ;p osmolarity  protein  Na* K  Cl~  HCOs”

intestine recovered (ml) (mOsm/kg) (mg/dD) (mEq/ ml)
1 5,952 1.7 0.2/1.5 n.d.* 328 554 133 14.6 114 n.d.
2 7,688 9.4 0.9/8.5 6.9 330 149 122 12.2 116 1.7
3 8,618 9.7 1.1/8.6 7.2 327 149 114 12.2 105 5.0
4 4,836 5.3 0.8/4.5 7.5 340 148 91 11.2 80 9.0
5 358 6.4 1.1/6.3 7.6 324 148 80 10.4 70 10.1
6 47 5.4 4.5/0.9 n.d 330 360 90 17 50 n.d.

Serum - — — ] n.d. 304 5,108 150 5.1% 100 18.4

* n.d.: not done *¥: partly haemolysed
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Fig. 1. Relationship between the number of adult
worms((--(O) and the amount of watery
content(A—4) in each segment. The dog
was killed on the 4th week of the experi-
mental infection.

gap between total osmolarity and that contri-

buted by major ions in ileal watery contents may

be replaced by ionized organic acids which were
produced by intestinal flora(Torres-Pinedo et al.,

1966) .

The distribution of watery content as well as
other data along each segment suggested that
the watery content was a product of poor ab-
sorption of intestinal secretion from crypt cells
because it was closely related with the number
of worms and villous changes (Lee et al., 1981)

in each segment. Also it suggested that the poor
absorptive function was reversible whenever the
villi resumed the normal architecture either by
reducing the number of worms or by compensa-
tory hyperplasia of crypt cells.

(We are grateful to Dr. H.I. Cho, Department
of Laboratory Medicine, College of Medicine,
Seoul National University for measurements of
ionic concentrations in our specimens.)
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