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Parasitic diseases, which affect many people all over the world, have been studied

extensively. However, identification of drug treatments for larva migrans of the dog roundworm,

Toxocara canis, has been unsuccessful. In the present study, we conducted in vitro screening of

potential treatments for larva migrans infections using a new testing standard that evaluates

nematocidal, immunologic enhancement, and cytotoxic activity of the drugs in vitro
considering in the targeted host. We examined 36 crude drugs extracted by methanol and water
using this evaluation concept. As a result, eight methanol extracts and one water extract at a

concentration of 0.1 mg/ml were selected as drug candidates.
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Toxocara canis infects 80% of dogs in tropical
countries. Human infection occurs through accidental
ingestion of the encapsulated egg of T canis in soil, water,
or food contaminated by the feces of infected juvenile
dogs. Although the larva are initially locate in the small
intestine, they may shift to other organs, including the
putamen, without ever reaching the imago stage. The
infection symptoms fall under two categories. Depending
on the infected organ, visceral larva migrans (VLM) can
cause fever, anorexia, splenohepatomegalia, skin
exanthema, pneumonia, and asthma. The syndrome cures
naturally in 6 - 18 months if egg intake stops. This type of
infection rarely causes death, unless the brain or heart are
infected. Ocular larva migrans (OLM), also called eye
toxocariasis, rarely causes systemic symptoms. The OLM
lesion is a granuloma reaction in the retina, which may
cause visual deficit."

In the present study we initiated a search for drugs
that treat 7. canis infection because no drugs in current use
are effective against this disease. Though the therapeutic
effect is reported with albendazole, etc., it is nota cure.2”
In albendazole, the following are reported: Examination

by the rise in the solibility¥ and by liposome with

(7

glucan.”

In the meantime, in the search for parasitic disease
drugs, drug candidates have traditionally been selected
based on the strength of their nematocidal effects.
However, this process may overlook candidates that have
weaker nematocidal effect but have other beneficial
effects. There exists an urgent need at present to
accelerate drug discovery and therefore develop new
search methodology. The method described in the present
paper approaches drug discovery from a different angle,
which evaluates nematocidal, immunologic enhancement,
and cytotoxic activity of the drugs in vitro.

Materials and Methods

The parasite Second stage larvae of 7. canis were
collected using a previously described method® and
were maintained in Eagle’s MEM1 medium (Nissui-
Pharmaceutical) at 37°C. The medium was changed
weekly.

Cell culture We used the mouse macrophage cell
177417 for analysis of immunologic enhancement,
measuring nitrogen oxide and cytotoxicity in the activated
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macrophages. These cells were maintained in RPMI 1640
medium (GIBCO BRL) containing 10% fetal bovine
serum (Sanko-Junyaku) supplemented with L-glutamine,
100 units/ml penicillin (Meiji-Seika), and 100 ug/ml
streptomycin (Meiji-Seika).
Anthelmintics The
albendazole (AZ), diethylcarbamazine (DC), ivermectin
(IM), pyrantel pamoate (PP), and thiabendazole (TZ)
were used in the present study for comparison. AZ, DC,

parasitic  disease drugs

and IM were obtained from Sigma. PP, an ascaridiasis
remedy, was also obtained from Sigma. TZ, a
toxocariasis remedy, was bought from Tokyo-Kasei.
These compounds were dissolved in a small volume of
ethanol (1%v/v).

Test crude drugs The following crude drugs
(sample number, crude drug, species) were tested.

The drugs were prepared as follows. A 10 g sample
of each drug was extracted twice using 100 ml hot
methanol (“sample number” M). Alternatively, a 10 g
sample was extracted twice using 100 ml hot water and
then freeze-dried (“sample number” H). Tablel presents
the plant source for each crude drug. These extracts were
dissolved in a small volume of ethanol (1%v/v).

Table 1. The sample numbers of crude drug extracted in
the methanol or water.

25 EZE Trichosanthes kirilowii

26 EFA Viscum sp.

27 Mg Aralia cordata

28 T Belamcanda chinensis
29 BRE Citrus unshiu

30 HfE Carthamus tinctorius
31 fREE Citrus sp.

32 IR Corydalis turtschaninovii
33 ¥R Magnolia sp.
KN Panax ginseng

35 AR Trichosanthes sp.

36 SR Uncaria sp.

No. Crude Drug Species
1 7 Areca catechu
2 BEEE Artemisia capillaris
3 N Artemisia sp.
4 HE Coptis japonica
5  EBAE Daucus carotra
6 HBAE Digenea simplex
7 AEH Evodia sp.
8 EF Foeniculum vulgare
9 HE Glycyrrhiza sp.
10 &7 Mentha arvensis var. piperascens
11 & Phellodendron amurense
12 AR Picrasma quassioides
13 &Eh Polyporus mylittae
14 {EEF Quisqualis indica
15 XK¥ Rheum sp.
16 #% Sophora flavescens
17 s Zanthoxylum piperitum
18 4% Zingiber officinale

)
s

Aster tataricus

20 FH Cimicifuga simplex
21 KR Cinnamomum cassia
22 % Cornus officinalis

3]
w
S
o

Lithospermum erythrorhizon
Paeonia lactiflora

N
J
i

(8)

Nematocidal activity We used a modification of
the method developed by Kiuchi et al.® For one assay, 20
second-stage 7. canis larvae were incubated with a test
solution in a 96-well flat-bottom plate at 37°C and the
behavior of the larvae was observed under a microscope
at 72 h after the start of incubation. Nematocidal activity
was evaluated in terms of relative motility (RM): lower
RM indicated stronger nematocidal activity. These
values were calculated by averaging four motion scores.

Immuno-enhancement activity NO, generation
by activated J774.1 cells was measured using a method
described previously.® J774.1 cells were washed and
resuspended in the culture medium to 200 gl at 1 x 10°
cells/ml, and this cell suspension was placed in each well
of a 96-well flat-bottom plate. The cells were incubated
in 5% CO,/air for 2 h at 37°C. After the incubation, the
medium was replaced by a medium containing 10 ng/ml
lipopolysaccharide (LPS: WAKO). Recombinant murine
interferon-y (40 U/ml, IFN-y: Funakoshi) and the extract
samples (0.01 mg/ml, 0.1 mg/ml) were added to the cells.
Absorbance at 550 nm was measured after 48 hours
using isovolumic Griess reagent (1% sulfanilamide
(Sigmay), 0.1% N-(1-naphthyl) ethylenediamine dihydro-
chloride (Sigma) in 2.5% phosphoric acid), and
compared to that of the control. The average absorbance
from 10 wells was used to determine the NO,™ generation
rate.

Cytotoxicity J774.1 survival rates were used as
indicators of cytotoxicity. After the NO,” generation rate
was measured, the remaining cells were used to
determine survival rate. These cells were washed and
resuspended in the culture medium and evaluated using a
modified 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetazolium bromide (MTT; Sigma) reduction assay.”
Briefly, after termination of the cell culture, 10 ul of 5
mg/mI MTT in PBS was added to each well and the plate
was incubated in 5% CO, / air for 4 h at 37°C. The plate
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was read on a microplate reader at 550 nm. Cytotoxcity
was determined by averaging the results from 10 assays.

Results and Discussion

In the present study, we examined the efficacy of
extracts from 36 crude drugs that can be purchased in
Japan. We selected two extraction methods (methanol and
water). /n vitro experiments were carried out using two
concentrations (0.01 mg/ml and 0.1 mg/ml). Currently
used drugs for treatment of 7. canis larva migrans include
AZ, TZ, IM, and DC. However, their therapeutic effects
are limited. We used these drugs and PP (a human
ascariasis drug) for comparison in our search for new drug
candidates.

120

. [D001mg/ml
: B0.tmg/ml

AZ

DG M PP TZ

Fig.1 Nematocidal effects of existing anthelmintics at
0.1 mg/ml and 0.01 mg/ml using 7. canis second-stage
larvae. The vertical axis is the RM value (mean+SD %).

In our examination of nematocidal activity, we found
that DC had no effect on the larvae. AZ, IM, PP, and TZ
were also only weakly effective at both concentrations
(Figure 1). AZ, which was the most prospective drug
against this disease, exhibited an RM of 74+10% at 0.01
mg/ml, and 53+15% at 0.1 mg/ml. Drug candidates for
treatment of 7T cawnis larva migrans should not have
adverse effects on the host, but instead they should
enhance the host's immune system. In our search, we
attempted to find a balance between nematocidal effects,
cytotoxicity, and enhancement of the host's immune
response. In order to widely choose the candidate, RM
values below 80% were considered effective.

(9)

Based on RM values, none of the methanol and water
extracts at 0.01 mg/ml satisfied the RM standard. (Figure
2, 3). However, the RM values for the 0.1 mg/ml of 1M,
2M, 3M, 4M, 5M, M, 8M, IM, 10M, 13M, 15M, 17M,
18M, 21M, 28M, 29M, 32M, 33M, 1H were all lower than
80%. Especially, the RM values of extracts 2M, 7M, 18M,
and 21M (0.1 mg/ml) were very low and all larvae died.
The inhibition of the motion from these extracts greatly
exceeded that from the available anthelmintics. The water
extracts were less effective than the methanol extracts
against the larvae. Only extract 1H (0.1 mg/ml) was
selected as a candidate. ;

Therapeutic effects of nematocidal drugs are
reportedly enhanced by combining albendazole and

immunomodulators.'®

beta-glucan with Eosinophils,
neutrophils, and macrophages initiate the anthelmintic
response of the host organism. Eosinophils secrete the
main basicity protein (MBP), which damages the
parasite's exodermis. Neutrophils and macrophages then
generate superoxide (O,") and nitrogen monoxide (NO), to
thwart the parasite. Therefore, effects on the immune
system should be considered during drug evaluation, in
addition to nematocidal activity. In the present study, we
evaluated a drug's contribution to the immune system by
analyzing the NO generation rate in J774.1 cells. The NO
generation rate was estimated by measuring NO,
generation, which almost increases in parallel. First time,
the compared
cytotoxicity (the cell survival rate) measurements. The
extracts, that caused high cytotoxicity at concentrations,
were eliminated from further consideration.

Cell survival, as determined by the MTT method, was
used for the evaluation of cytotoxicity. Except for 0.1
mg/ml IM, the anthelmintics were all low cytotoxic (the
cell survival rate was in the upper 50’s%). However, high
cytotoxicity was observed in response to 4M, 7M, 18M,
21M, and 32M (0.1 mg/ml). Therefore, these methanol
extracts were eliminated from candidacy. Based on these
results, 1M, 2M, 3M, 5M, 8M, 9M, 10M, 13M, 15M, 17M,
28M, 29M, 33M, and 1H were selected for further
evaluation. An increase in the cell population was
observed in response to 0.1 mg/ml 10M, 15M, and 28M.

above-mentioned results were to

— 421 —



120 | b T

100 N - F_.,. _IT hy - TThTT

H .
60 | il s | L B0.1mg/mlL
20 H L AR B - | - -

o IR AR IR RIE i} > i}

TSI =2 =ZIT=Z==2=xT=T=s ===z 85
- &N MW Y B O~ ® O 0 - N ®mT DB S I

H
i
;

31M
32M
33M
34M
35M
36M

-
© ~ 8 o o
NN NN @

25M

=z = 2
N
N NN

Fig.2 Nematocidal effects of crude drug methanol extracts (0.1 mg/ml and 0.01 mg/ml). The vertical axis is the RM value
(mean+SD %).
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Fig.3 Nematocidal effects of crude drug water extracts (0.1 mg/ml and 0.01 mg/ml). The vertical axis is the RM value
(mean+SD %).
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Fig.4 Cytotoxicity of selected extracts (methanol and water) and anthelmintics in the activated J774.1 cells. The vertical
axis indicates the absorbance (mean+SD %) determined by MTT method.
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Fig.5 NO,™ generation rate in activated J774.1 cells in response to selected methanol and water extracts. The vertical axis
indicates the absorbance (mean+SD %) using by Griess reagent.
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NO, generation did not decrease in response to AZ
(0.01 mg/ml and 0.1 mg/ml), DC (0.01 mg/ml and 0.1
mg/ml), IM (0.01 mg/ml), PP (0.01 mg/m! and 0.1 mg/ml)
and TZ (0.01 mg/ml and 0.1 mg/ml). Because in vivo
requirements for NO are unknown, we arbitrarily selected
an NO;” generation rate of about 50%. As a result, extracts
1M, 8M, 9M, 10M, 13M, 15M, 28M, 29M, and 1H were
selected as drug candidates.

The present approach identified several new drug
candidates including these that could not be found using
the conventional screening approach. However, the
present study used only one cell type (J774.1), which
limits extrapolation to in vivo responses. Therefore, in the
following paper, we further refined candidate selection by
evaluating the responses in additional cultured cells.
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In the present study, we conducted in vitro screening of potential treatments for larva

migrans infections using a new testing standard that evaluates nematocidal, immunologic

enhancement, and cytotoxic activity of the drugs in vitro considering in the targeted host. We

measured cytotoxicity by the MTT method and examined immunologic enhancement of
activated neutrophiles (differentiated HL60) to identify crude drug candidates. We examined
36 crude drugs extracted by methanol and water. As a result, three methanol extracts (4reca

catechu, Rheum spp., Citrus unshiu) and one water extract (4. catechu) were selected by this
method. As a result, arecoline (ARE), a component of A. catechu was identified as a potent
remedy. However, a comparison of the efficacy of the extract and ARE suggested the

existence of an additional active component. And the effectiveness as a drug of these extracts

was also shown.

Key words: Toxocara canis, crude drug, larva migrans, arecoline

In the previous paper,” we examined the efficacy of
methanol and water extracts from 36 crude drugs. The
previous study tested two concentrations of each extract
(0.01 mg/ml and 0.1 mg/ml) in vitro. The assays
anti-nematode  activity
second-stage larvae, and cytotoxicity and immunologic

evaluated using 7. canis
enhancement using the mouse macrophage cell J774.1.
The following extracts were selected as drug candidates:
IM, 8M, 9M, 10M, 13M, 15M, 28M, 29M, and 1H (0.1
mg/ml). However, the previous study used only one cell
type (J774.1), which limits extrapolation to other in vivo
responses. In the present study, we examined cytotoxic
and immunologic enhancement activity using other

cultured cell HL60.
Materials and Methods
The parasite Second stage larvae of 7. canis were

collected using a previously described method®” and
were maintained in Eagle’s MEMI1 medium (Nissui

(23)

Pharmaceutical) at 37°C. The medium was changed
weekly.

Cell culture cell We used human acute myeloid
leukemia cells, HL60,” for analysis of cytotoxicity and
immunologic enhancement
These cells were maintained in RPMI 1640 medium
(GIBCO BRL) containing 10% fetal bovine serum
(Sanko Junyaku) supplemented with L-glutamine, 100
Seika), 100 pg/ml

(superoxide production).

units/ml  penicillin  (Meiji and
streptomycin (Meiji Seika).

Test compounds The parasitic disease drugs
albendazole (AZ), diethylcarbamazine (DC), ivermectin
(IM), pyrantel pamoate (PP), and thiabendazole (TZ)
were used in the present study for comparison. AZ, DC,
and IM were obtained from Sigma. PP, an ascaridiasis
remedy, was also obtained from Sigma. TZ, a
toxocariasis remedy, was bought from Tokyo Kasei.
ARE hydrobromide was obtained from ICN. These
compounds were dissolved in a small volume of ethanol
(1%v/v).
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Test crude drugs The following crude drugs
(sample number, crude drug, species) were tested.

The drugs were prepared as follows. A 10 g sample
of each drug was extracted twice using 100 ml hot
methanol (“sample number” M). Alternatively, a 10 g
sample was extracted twice using 100 ml hot water and
then freeze-dried (“sample number” H). Tablel presents
the plant source for each crude. These extracts were
dissolved in a small volume of ethanol (1%v/v).

Table 1. The sample numbers of crude drug extracted in
the methanol or water.

No. Crude Drug Species
1 BT Areca catechu
2 EHEE Artemisia capillaris
30 X Artemisia sp.
4 HEiE Coptis japonica
5 BE Daucus carotra
6 WEAE Digenea simplex
7 BER Evodia sp.
8 [mEF Foerniculum vulgare
9 HE Glycyrrhiza sp.
10 W Mentha arvensis var. piperascens
11 M Phellodendron amurense
12 ERXR Picrasma quassioides
13 &FAh Polyporus mylittae
14 fEEF Quisqualis indica
15 K& Rheum sp.
16 &% Sophora flavescens
17 1L# Zanthoxylum piperitum
18 4% Zingiber officinale
19 %730 Aster tataricus
20  FRE Cimicifuga simplex
21 R Cinnamomum cassia
22 JUEH Cornus officinalis
23 IR Lithospermum erythrorhizon
24 AJER Paeonia lactiflora
25 KAZE Trichosanthes kirilowii
26 HEHE Viscum sp.
27  RIE Aralia cordata
28 B Belamcanda chinensis
29 [REZ Citrus unshiu
30 #O3E Carthamus tinctorius
31 RE Citrus sp.
32 HEHRER Corydalis turtschaninovii
33 ¥R Magnolia sp.
34 A% Panax ginseng
35 AR Trichosanthes sp.
36 £EESH Uncaria sp.

(24)

Nematocidal activity We used a modification of
the method developed by Kiuchi et al.” For one assay,
20 second-stage 7 canis larvae were incubated with a
test solution in a 96-well flat-bottom plate at 37°C and
the behavior of the larvae was observed under a
microscope 72 h after the start of incubation.
Nematocidal activity was evaluated in terms of relative
motility (RM): RM
nematocidal activity. These values were calculated by

lower indicated  stronger
averaging four motion scores.
Cytotoxicity HL60 cells

resuspended in the culture medium to 200 ul at 3 x 10*

were washed and

cells/ml, and this cell suspension was placed in each
well of a 96-well flat-bottom plate. The cells were
incubated in 5% CO, / air for 24 h at 37°C. After
incubation, these diluted extracts were added to the test
wells and EtOH:H,0 (1:9) was added into the control
wells. The cells were incubated for 72 h in the presence
of each agent, and cell growth was evaluated using a
modified 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl-
tetazolium bromide (MTT; SIGMA) reduction assay.”
Briefly, after termination of the cell culture, 10 ul of 5
mg/ml MTT in PBS was added to each well and the
plate was incubated in 5% CO, / air for 4 h at 37°C.
The plate was read on a microplate reader at 550 nm.
Average absorbency was determined from 10 assays.

Immuno-enhancement activity Neutrophil-like
cells were used for measuring the superoxide (O,)
generation rate and were prepared by differentiating
HL60 cells in medium containing 1% dimethyl
sulfoxide (DMSO: WAKO). The O, generation rate
was calculated by a method described previously.>®
The neutrophil-like cells were washed and resuspended
in the culture medium to 200 4l at 1 x 10° cells/ml, and
this cell suspension was placed in each well of a
96-well flat-bottom plate. The cells were incubated in
5% CO, / air for 2 h at 37°C. After the incubation, the
extract samples were administered to the cells and then
20 gmol/m] cytochrome ¢ from horse heart (SIGMA)
was added. The absorbency at 550 nm was measured
using 0.1 ug/ml phorbol 12-myristate 13-acetate (PMA:
WAKO) to activate the neutrophils. For each sample, 10
replicates were measured after 0 and 60 minutes, and
the average was calculated (O, generation rate).
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Results and Discussion

In the methanol and water extracts (0.01 mg/ml and
0.1 mg/ml), the nematocidal activities for the 0.1 mg/ml
extracts 1M, 2M, 3M, 4M, 5M, 7V, 8M, 9M, 10M, 13M,
I5M, 17M, 18M, 21M, 28M, 29M, 32M, 33M, 1H were
all strong.” And, these crude drug extracts were tested as
follows. The materials that were highly cytotoxic at the
most effective nematocidal concentration could not be
considered for further use because of host mortality. We
examined compound toxicity using HL60 cells instead of
the J774.1 cells.

The anthelmintics AZ (0.01 mg/ml) and IM (0.01
mg/ml) were highly cytotoxic. Several extracts that
showed no toxicity in the J774.1 cell” were strongly
cytotoxic to the HL60 cells. Because HL60 cells exhibit
high sensitivity to cytotoxins, extracts that showed low

absorbance were excluded from candidacy. Based on
these results, the extracts 1M, 15M, 29M, and 1H (0.1
mg/ml) were selected as drug candidates (Figure 1).

Eosinophils, neutrophils, and macrophages initiate
the anthelmintic response of the host organism.
Eosinophils secrete the main basicity protein (MBP),
which damages the parasite’s exodermis. Neutrophils and
macrophages then generate O, and nitrogen monoxide
(NO), to thwart the parasite. We examined the O,
generation rate of neutrophils and found that none of
these extracts suppressed O, generation (Figure 2).
Extracts 1M, 15M, 29M, 1H will become the lead
material of the drug. This result (1M, 15M, 29M, and
1H) was included for the result of previous paper (1M,
8M, 9M, 10M, 13M, 15M, 28M, 29M, and 1H)."
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Fig.1 Cytotoxicity of selected extracts (methanol and water) and anthelmintics in the

HL60 cells. The vertical axis

indicates the absorbance (mean+SD %) determined by MTT method.
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Fig.2 The O, generation rate of the extract in neutrophils.
The vertical indicates the rate
(mean+SD %) using by cytochrome c.
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Fig.3 Nematocidal and cytotoxic activities of 1M, 1H,
ARE (0.01 mg/mi and 0.1 mg/m!}). The vertical axis of
“nematode” indicates the RM value (mean+SD %), and
that of “HL60 cell” indicates cytotoxicity in HL60 cell.

(25)
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In contrast, the O, generation rate increased
remarkably in response to 1M and 1H (0.1 mg/ml).
Therefore, extract 1 is regarded as the best drug
candidate, because the O, generation rate increased in
response to both the water and methanol extracts.

ARE, which was a main component of 1M and 1H,
and these extracts (0.01 mg/ml and 0.1 mg/ml) were
examined for nematocidal and cytotoxic activity (Figure
3). As a result, ARE showed nematocidal activity which
was equivalent to 1M and 1H at 0.01 mg/ml and 0.1
mg/ml. This chemical compound seems to be a cause of
the activity in 1M and 1H. On the other hand, the
compound as an active element except for ARE will exist,
because nematocidal activity of IM and ARE were
almost the same in 0.01 mg/ml and 0.1 mg/ml. Further
0.1 mg/ml ARE showed strong cytotoxic activity, while
0.1 mg/ml 1M had a cell proliferation rate of about 40%.
Also ARE is known to be one of the parasympatho-
mimetic constituent’s.”” These facts have shown that the
extract is a more nearly ideal drug than the pure chemical
compound in this case.

These 0.01 mg/ml 1M, 0.1 mg/ml 1M, 0.1 mg/ml IH
and 0.01 mg/ml ARE with no cytotoxic activity did not
suppress the immune activity in neutrophiles. From the

(26)

above fact, it is considered that 1M, 15M, 29M, and 1H
become the lead candidates for a 7. canis larva migrans
remedy.

It is important to do the correlation of the result of in
vivo and in vitro. The in vivo experiment is the
progressing in our laboratory.
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TEENE S eh -7z (Fig. 2).

BE MRIMZE T 153 &1 T1cm & O high
intensity, T 2 5&FAEIC T iso intensity DFEHINI L

fED 1 4 53 - 239

H -7z (Fig. 3).

Frdffis . — o -4 4 FTCEx o &Rz HE
EMUrc, B ICERRTBROBE L+ NEFEE
M4 STz (Fig. 4),

MBEFMRE | ELISA B T REIHHOFE#HY
XU CREIRFEEGBETH > 2. BRIV
THREMEF & RERGBPEY & O
W TEREAR 0D - 72 (Fig. 5),

Fig. 3

ABEls MRI &% © MRI T CT T a3 —8L, TI1WT
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Fig. 4
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. F X

5 A W H (Opisthorchis viverrini) 1, FIZ¥
£ FGFRA-AVKRITERLELTHHRLTS
D, ¥4 TIHBEFIZT0OAALEHEESINTY
BU. B2y A dLIRERR 7 4 A Tid Koi-pla & I
N B IR ORKERBOETEEN L5
FELEZOLNTVWS, 74 FRIEZHIET
— B E b B FFR R (Clonorchis sinensis) D&
Je L P DOEEE - BEHRX - BRERZET S
2%, BIFIZOWTIZHRAIH & ) EEREROLD
RIS EREE CHREELELTAILAS VT
ETHONTWAY. 4H, Bk L IFBRRES O
IS A4 FFRHEE & Bl LS 2 BBk L 720
THET 5.

2. &£ Bl

BE2omt, ABRQO2E6R LD FA
AT .

FFF L RE.

BEAEIE, RIEE  FiLI_&b0%L.

A TG E D 200246 A 25 8 AT T Koi-
pla HEHEER, 8 A2 5 9 Al THERHE
D& BHAREET A 2 | LHEAS TRk,

HEIVEME 28 RE 1 EBO) bIlTF X,
¥4, HUYRIT, I¥UY—iHE.

BURIRE SRS | (T145-0065) RAHAHKXEES 4 T H
5 %4 10
W ERRRREER iy B

L1549 H20H

BRI 20024E 10 AP 26 39C 5D H B
HY, BEFOTFATHBERZTZ L. OK,
EMREVWEBH SN AMPCELFEINL DL
BEERD Do, BEALDMIBEERIZZ» -
Jd, ZOHb 37C M EDORBLIE L. HE
VRO LNGZWD, AYF AL F=Y AR ry
F 7 HREEME bR, LVFX, MINO 7 SHB %L E
LG I HELEAD SN2 h572.10 A 30
HomBEMRAEIZB W T WBC: 31,000/ul (Neu-
tro . 15%, Eosino : 76%) & EHRIFHIKkIESL %
ROTZA, ZOBEIIHAT S - BERRE (B
BEOA) TR ST, BB XHIZBW
THEEHMRERD o7 128 12 H, NEA
EBE L VFEEGSDHY, BFES L UFERES
DFEMEB W CTHYERBAZZ L.

ABEEE © & | 159cm, AE © 56kg, iR -
372TC, ME : 98/64mmHg, Ik#A : 66/min %, &
FRICEM - B2 L, WESICEERRZEO%
o7z,

ABEEEMERAR R (Table 1) © M —M% Tl
HILEkE O LR/ %380 (15,700/ul), 778 CidifEs
KA 42% L ER G LR ERRD L ELETIE TV
ANKAT 7Y —ERT48IU/l THYH, vI V¥
IVEBNI VARTF Y —F (-GTP) 28190
WU/, VoFUv7T3I)R7PFF—EHR1501U/1
&, BERBZROLR#FEOL. OBFEHIZIX
CRP %% 28mg/dl Td - 7.
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Table 1 Laboratory Examination on admission

(Blood cell count) (Biochemistry) (Serology)

WBC 15,700 /ul TP 76 g/dl HBsAg (=)
Neutro 43 % Alb 4.1 gzdl HCVADb (=)
Eosino 42 % T. Bil 1.2 mg/dl ANA (-)
Mono 4 % D. Bil 0.7 mg/dl AntiMt. Ab (-)
Lymph 10 % BUN 9.7 mg/dl CRP 28 mg/dl

RBC 449 x 104 /ul Cre 0.6 mg/dl sIL-2RcAb 1,570 U/ml

Hb 13.7 mg/dl AST 90 IU/I (Endocrinology)

Ht 40.6 % ALT 128 1U/I ACTH 475 pg/ml

Plt 26.7 % 104 /ul YGTP 190 1U/I Cortisol 19.6 pg/ml
(Coagulation) Alp 748 1U/1

PT 100 % LAP 150 10/1

ChE 266 1U/1
T. chol 207 mg/dl

Fig.1 CT scan of the abdomen
Multiple cystic lesion in the right lobe of the liver (S8)
can be observed.

Fig.2 MRI (T1WI) of the abdomen
Multiple cystic lesion in the right lobe of the liver (S8)
can be observed. Edge of the cystic lesions was en-
hanced by dynamic contrast method in T2W1.

MEREM X MEE  RETRZEOT.

FREEE TR | o bz o728, I
NI — 3B —CTho7z. FEEICHL RS
PR E & B 2o 72,

BECTRR (Fig. 1) | B - MOBEEXZ L
Bz, BEHCTIZBWT, AL, $HIC S8 BN
2% 3mm A 5 Smm KO AT O RIS & §X
EHICERD Tz, BEROWE LI RILEEFDT,
FEICIERIERE 2 RO R o 72,
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FEES MRI AT R (Fig. 2) © JF S8 EALIZ T1 585
B THROARERARE 52 30, T2 MK T
TFEERALIEARHBE CTH - /2. FRILE EITORA
RO Rl FAFI v 2 BERICTFEED
A~ 7 BRI % 5, T1 ARG TRE T 5
DI AR I

fH HPREE IR (Fig. 3)
pm X 144um & /s <,
R YA

DEHEHAE (n=21) 263
W T/INETHETALHR

BITE HBOw
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Fig. 3 Opisthorchis viverrini eggs in stool examination
Mean size in diameter was 26.3um by 144pm (n=
21).

Fig.4 Multiple-dot ELISA
Serum was negative for all species examined.

Normal human

++ 4+ IgG
serum g
e Paragonimus
Dirofilaria immitis - - 3 g
westermanii
. Paragonimus  mi-
Toxocara canis - - .
yazakii
Ascaris suum - - Fasciola spp.
Anisakis simplex - - Clonorchis sinensis
Gnathostoma dolo- _ _ Spirometra
resi erinacei-europaci
: . Cysticerus cellulo-
Strongyloides ratti - - sa}{,’ '

MiERIEFENIRAE (Fig. 4) : Multiple-dot ELI-
SABETIEHAEMHRBERRIREZ &0, HiER
ok BD kol

PlEX Y, BERELERERE, FADOZER
TEMPAEREL L CERIMRE» 5, RFIE S
AFFRBAEE B L7z, HEEICY A FlRRIC X
LERDNEREEZRDLIENS, TIVH
TNV (€ MY YY) 40mg/kg (1,800mg 73 3) 2
HEOWRIEEE T 7. EEBIERH IR
20, BEORLAICCERELEES + X I2# W
7z, 17 A#%® 2003 4 1 A 31 HICFHE H A9 T
T L 72 MK # 2 C ik WBC : 6,700/l (Neutro :
58%, Lymph : 32%, Eosino : 6%, Mono : 4%),

FRL154E 9 A20H

CRP : 02mg/dl LeFE %2, F BRI L /- 81fE
& Hospital for Tropical Diseases (Mahidol Uni-
versity, Thailand) O/ %% CTHAT L - EE K
ETHRIBOBRE(L TR L.

3. & £ _

A FREOBESEIICLEEEXLONLE
A IFERIRIEZ % SR - 1 Bl BB L /2. AFRT
O O. viverrini Bt ld, bbb ORI HPEAT
&, SHETIZY A AZEDTY 1 RITEERDS
OIS E N TCnbB0s, OF 4 X5 5 O AR
e, QBEEFBRIKIES 2OV IR HBIT
Hb. THAIBITHEFMENCL D L, BfEk
O BB SRIZERTHE - M TRELEIT L L
529% 75 60.7% L3N THBY, 3BEN, 5 54K
DEREEIIBWTIE80% DL EOFREIBHES
hTEBY, ¥4 FREERRKEDERBIEITE
CBRLIBA L ARBEREL 2o Tna,

AIEBIOIFEEERIEZ 12D\ T, FHEDAIZ IR
TR - BEZRED o770, BRERE L
TR REIEHEDACD T VLY —FEE - B
E - AR - MR E L &0 - iF ks %
DF W = HENICER L7z, 2020
BT, kM (&) by Koipla) DEREENS
7 A HRREPRELN, BEEREODH HIRET X
I NERL T T Eh b AT EmEERED
Febh". 20tk BEPICERD 2RI h A E
TRONBFWHR (C. sinensis) \ZHL L 7- o588
ETAHEPHEBTELEINNEL, BEEHICIE
O. viverrini DEFEMICFIFE L 2T Eh o, RiE
BUE S A FREIETH B BRI L7, 10 A e
HTDT4 2B 539C BRED Y 4 Fkh
WCEBHDPE) PILHEAEEL W, 5V
VT NG RAER DR U ERIRIEE AL -
RO b SR I N2 0D, KIEBOM
BOFIL Y A FRBEICL 2D D THo 7L E
Z BN, EERR L, IFAEICRER ORI
BEBAERICRO, BERERO LAELRDT
Eh, AEFTS ¥ 4 FRIUE 7Y v Y BAO
e NEEICFEETL I LI L o TMNEER DR
) oWMBELTwRb o HERN Sz L L,
fIZERE SN TV B L) ZIFRSMEE R PR

— 436 —



680 i
BHNOKA, RIFEECRIFEBEORIKILE ED
BUREERISERTITREZED W &0 b,
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AW EITH) S L 3HEFICEETH L. HEOKR
FIZBWTYH, ERTICA SN WELRED
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BEE BRI, BERSTRMEL 2 EEEMIED
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R - B EFHEOINEFEHEM, ERECH A
F L7z FN K% Hospital for Tropical Diseases A 7 v
T OERIEHRLET.
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A Case of Severe Eosinophilia in the Acute Phase of Opisthorchis viverrini Infection

Hiroshi NISHIURA™, Takafumi TSUNODA" & Nobuaki AKAQ*
"Department of Infectious Diseases, Tokyo Metropolitan Ebara General Hospital
“Section of Environmental Parasitology, Department of International Health
Development, Division of Public Health, Graduate School, Tokyo Medical & Dental University,
“Bangkok School of Tropical Medicine, Faculty of Tropical Medicine, Mahidol University

A 26-year-old woman Japanese public official servant in Lao People’s Democratic Republic was
introduced to our hospital on December 12, 2002, because of two months duration of low grade fever
and severe eosinophilia. There was no significant finding in physical examination. Laboratory tests
showed leukocytosis (15,700/ul) with severe eosinophilia (42%), and no abnormal lymphocyte was
observed. Furthermore, elevation in alkaline phosphatase (748 1U/I), gamma-glutamyl! transpepti-
dase (190 IU/I), leucine aminopeptidase (150 IU/I), and slight elevation in CRP (2.8mg/dl) were
pointed out. A computed tomographic scan of the abdomen obtained multiple cystic lesions in the
right lobe of the liver. On parasitological study, a stool specimen examined by the formalin-ether con-
centration method revealed positive for Opisthorchis viverrini eggs. She was orally administered with
40mg/kg of praziquantel a day for two consecutive days. Following check-up by medical-affairs offi-
cial at Embassy of Japan in Lao PDR confirmed the normal eosinophil count and her fever disap-

peared. It was considered eosinophilia in this case was induced by acute phase of severe ophisthor-
chiasis.

(JJ.A Inf D.77 . 677~681, 2003)
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