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Epidemi010gical observations on Ar1宮iostron宮yliasis in Taiwan.

1. Results of lndirect Hema筈'g1Ⅱtination Test for

Angiostrongyliasis among suspected

Japanese Encephalitis cases
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Eosinopl)ilic meningoencephalitis 、vhich is

PTevalent throughout the paci6C lsland5 and
Southeast Asia is now believed to be caused

by accidentalinfection 、vith rat lung 、vorm,
'1,1qirがb力NgJ,1"s abリ0,1ιノ1Sis.
Human infection with this nematode was

6rst tepoTted in Ta武Van by Nomura end
Li11(1945). However, 1ittle attention had

been paid to this parasitic disease until R0託n
e'ι11.(1962 found again the 、vorm in the
brain of an autopsy case in Ha、Yaii and
emphasized the si宮ni6Cance of this disea5e,
Con5eQuently, sevetal studies on the disease
have been carried out in 'rai、van, and it

訴'as elucidated that the di5ease is very pre・

Valent and 、videly disttibuted in Tai、ven,
especlaⅡy in the southern and eastern aTeas
Of the lslands (ctoss,1967). NOW, this

nematode is generaⅡy tecog訂ized to be one

Of the iTnportant e"010gic agentS 肌'hich cause

Pat11010gical conditions of the centra1 Πeハ'OUS

System in 'raiwan.

Sorns characteristlc clinical sylnptoms of
thi5 Parasitic disease ate help{ulin di仟eren・
tating it from other diseases. H0工、'ever,

PartiC111arly in atypical cases, this disease is
Often confused with other central nervoU5

Systern disotders, especia11y 、vith Japanese

enceP11alitis JE,、、,hich is more prじValent
In Tai、、デan.

From an epideτ口i010gical point of vie、V,
there{ore, it is necessaTy to deter1口ine 、Y11e・
ther or not thi5 disease is actuauy involved

in suspected cases of JE. To ans、ver t11is
question, a ser010gic examination for angio・
StTongyliasis lvas conducted on serum 5Pe・
Cimen5 0f suspected JE cases in lai訊,al〕.

Se王Um speci1Ⅱens l、'ere randomly selected
froln suspected cases of JE which broke out

durin8 小e period hom 1967 t0 1971 thro・
U宮11011t Tai礁'an (1able l). These specim心ns
Were c011ected for the seTO・epidemi010glcal

5tudies of JE by wHO JE Re託aTch unitin
Taipei and stored at -70゜c in l'ai、van
Provincial vaccine and serum Laboratory,

T11e suspected JE cases 、、,ere seT010gicaⅡy
Calssi6ed into thTee grouP5, as desctibed

belo、V, by the unit on the basis of the
titers 0壬 a JE hemag号Iutination inhibition

test (fn・test) lvhich 、、,as performed いVice at
intetvals o{ 3 訊'eeks ;

(1)'rhe con6rmed group :1、11is group i5
COTnp05ed of l,265 Cases, in whiC11 HI・test

gave a titer of l:256 0r tDore at the 6rst
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end second exar口in丑ti0口S

2 The equivocal group : Thi5 宴to゛p in,
Clude$1,005 Cases. HI・test showed positive
reaction, but the titer 、、'a5 belo、V I:256 at
the 6rst eX丑miΠ日tion and a 51ight rise of the
titer,、、,it11in いVO.fold, or an unC11anged titer
、、・as shown at the secoDd examination.

3 1he excluded group: T11is group i5
Cor口Posed of 140 ca5es, in lvhich HI・test
5ho、、・ed negative Teaction at the both exam・
Inations,

In the present 5tudy, tlw antibody {ot
anRiostrongyHasiS 乳、as tittated on the serum

hom 80o cases, which consistedSpeC1丁口ens

Of 288 from the con6τmed,408 from the

equi、・ocal and l04 from dle excluded grouP5
respectively.

Indirect heτ口agglutination test lHA・test

for angi05tTongyliasiS 訊、皐S performed after
the metHod of lacobs and Lunde 1957 for

toxoplasrnosis.'rhe antigen employed 訊'as
Prepated 壬rotn tl!e adults of A.ι'ulioNιNsi'.

C011ected {ronl the pulmonal'「11e 、凡、or1ⅡS

Ye55els of experimenta11y infected ratS 工叩ere
、Yashed seveTal times 、vith isotonic phosphate
buHeT saline pBS , PH 7.2 and gTound 肌'ith
a mortaT in pBS. The superna始nt yielded
bv centrifU宮ation of t11e emulsion at 3,000

{OT lo minuteS 訊、es dialy5ed agalnstrplTI

isotonlc P110sphate bU任eT (PB), PH 6.4 for 48
hoU玲 at 4゜C.'rhe eTnulsion 、エ,as centrifuged

and the supetnatant thus obtainedagaln

肌・as adjU5ted to centain 400μg of protein
ml and5toted at 70゜cuntiluse. sheepPer

red ce11S W'ere stored at 4 C in 3 Uolumes of
A15evet's solution.'rhe ce11S wete 闇'ashed
3 times with pBs and diluted to a 6nal

Concentr皐tion 0ι 2,500.'rhe ce11S 、vete

treated by adding an equal volume of
1:40,ooo taRnic acid solution and incubated

ice.bath {ot 15 minutes with occasionalIn a"

Shaldnq. After centrifugation of the suspen、
Sion at 2,ooo rpm for 5 minutes, the superna'
tnat 、、・as discarded,3nd t11e ce11S were
、、・ashed once 訓・itb pBS. The ce11Swere then

resuspended in t、e original volume of phy、
Si010gic saline, and the 5aine volume o{
antigen was added.1he mlxtuM 1工'as
incubated in a water・b皐t11 at 37゜c for 30

During 血e period from 1967 t0 1971,丑
total of 3,068 With symptoms of Tnenigoen・

CephaⅡtis was reported in Tai、Yan. At立ong
the5e,2,40l cases (78.3%) U"ere examined
for Hl a力tibody of JE and cla55所ed iηto
three groups according to the cTiteria of
、VHO JE ReseaTch unit Table l

As sho、、・n in 仏ble 2,48 6.0 ゜o out of 800
Cases examined sho、ved positive reaction for

an琴iostrongyliasis by !neans o{ 1HA・test.
An apparent geographic diHerence 、、,a5

recognized in distribution 0壬 the positive
as it is sholvn in table 2 and 6gure l.Cases,

、[he bia11est prevalence (20.79幻工、'as seen in
the eastern area,、V11ile in the southeTn,
Central and northern areas the incidences of

壮le positive cases were as lo、v aS 7.6,3.2
a11d 18 % respectively. on 小e otheT hand,
a5 i11U5trated in 6guTe l,皿Ost of the posit武'e
Cases 、vere 壬Ound ln the southern part of the
Island, namely the 50uthetn area and sou・
thern half of the eastern aNa. Altho08h

the sout11ern part of the lsland includes four
Prefectures, Tainan, Kaohsiung, P血gtung
and Taitung, they are essen"a11y 5ir口ilar in

Results

min口tes with occasional shaking.1he
Sensitized ce11S 、vere then 、、,ashed 3 titnes

Witト! PBs containing normal rabbit serum in
0.1%(NRS), and NSU5Pended in t11e original
VOIUTne of NRS. The ce11S treated with pB

instead of the antigen were utilized as a
Contr01. AⅡ 5eTa tested l、、ere inactivated at
56゜c for 30 minutes, and absorbed by adding
an equal volume 0壬 4% sheep Ted ceⅡ

at 4゜C {or 12 hour5. After cen・Spspenslon

trifU琴ation at 2,ooorpm for 5 tninutes, the
Supernatant obtained was dⅡUted 丘Ve・fold
With NRS. starting with l:10 dilution,
いゞ0.fold serlal dilutions of each 5eruln 、、'ere
Inadじ. TO 0.5ml of sera,0,05tnl of sen5i・
tized ce11 Suspension 、、'ere added, end the
tubes l、・ere vigorously shaken,'riters l、'ere
read a{ter 12 hours. Agglutination titer l、'as

expre5Sed as the reciprocal of the h喰hest
dilution of the sera w'hich gave three plus

Sera which sho、ved tke titers ofreactlons.

0、,eT・ 1:40 乱,ere determined to be positive.
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Teported

1967

1968

1969

1970

1971

Results of HI・test in suspected JE caseS 1967-197"

1.024
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NO、 of cases
SeTO・examined

Totals

" Tniwan'S Healr11"(1972)Iromquoted

3、0認

JE group

563
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449

540
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Table 2_

Con6rmed

』、rea

273 (48.5)

27フ(52.5)

279 (63. D

269 (49.8)

158 (48.2)

1、256 (52.3)

1ΠCidence of

SU5Pected

Northern

Central

Southetn

Easlern

NO, of cases (96)

Equivocal

269 (47,8)

210 (39.8)

135 (30.5)

227 (42.の

164 (5【).0

1,005 (41.9)2 401

NO. of

Ca5es

exa111ined

Con6rtned

Posilive reaclion of lHA・1est lot '凡、"α,1/0/1'リ1Ni,ゞ amoi1武

JE cases. in re】ation to antibo'1>' titer for

JE 註nd geography of the cases

Of?
Posltlves

(96)

100

74

79

35

'r')tals

CeogmP11ic dislribution of
in lHA・Posltlve Cases

test for A. cn゛1/0,1ιリ1、C1工.

0

2 (2.フ)

0

3 (8.6)

5 (1.フ)
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NO.0{
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189

288
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28 (6,3)
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(90)
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125
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0
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2 ( 6、3)
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13 (76.5)

32 (41. d)

NO. of
Cases

exar11iTled

..

.

104

Totals

'U

0コ

QJ.

many re5Pects, i.e. geogTaphical characteris・

tiC5, climate, 1i、,ing custor口 of the inhabit.
ants, etc.

Since tl〕ere mal' 1)e "o analogous antigeni、
City bet、、'een l)ot11 Causative a惡ents, no

Common・reacung antibodies lDay be produced
by infecti01玲、、'ith 臼lese agents. of l04
Ca5es l、'hiC11 had no JE antibode5,32 (41、4

96) sho、、'ed posit武'e lHA reaction against A

aUπOJ1ιNsis,、vhereas only 5 (1.796) out of
288 Cases o( the c0116rmed and u (2.796)

Out of 408 Cases o{ the equivocal grouP5
訊・ere positiYe for A. aultoJlfナ1NiN.'rhis result
indicates that 66.フ゜o of dle p05itive cases

detected fTom JE excluded group.、vere

FurtherTnore, ik is sho、vn 【hat, in the

Southern and eastern areas, antibody for A.
ια"ioNι"3'iゞい'as {ound in lnore tl!an half of

the patients 、V110 ln皐nifested sytnptoms of
meningoencephalitis 、Yithout having JE an・

.
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Ieuels at lhe 6rst and sec0口d exeminatioTISComparison of eutibo〔1yTable 3.

JE group

Con6rmed

13quivocal

Excluded

NO, of

Posltlve5

tibody.

Compaison of A, aUル0,1ι,,sis antibody titers
at the 6tst and second examinatioDs resulted

increase of the titer at the latter examination

in 38 (79.2% out of 48 Positive ca託S. on
5how'edthe other hand, veryfew Cases

decrease of the titer at the second examina・

tion comparin題リrit11 th8t of the 6rst
examination. These results !Day indicte

that, at the earlier stages of angiostrongy・
Iiasis manHesting sympt01口S of lDoni口go・

encephalitis, the antibody titer has a trend
to increa5e 宮tedU且Ⅱy during the cour5e of
the in{ection.

Totals

Nomura and Lin 1946. Nowedays, this
SnaⅡ is found throughout the lsla"ds and
Causes not only excessive d丑1力age to vegeta・
bles h口t also a risk of A.ι'aJ11011e11Sム'i口fection

in the inhabitants,

Besides A./tιliα1, the land snail, Bπ1ι6,・
6aeリα Seリιi1αris, the land slug,ναgh1α1"S

Ple厶1'ι's and t11e aquatic sl]丑il, ci,aJ1宮0,'ι・
ι"ιth1α Ch力1ιⅡSil, are kno、un to serve a5

iTldigenous natural intermediate hosts of A.
ιaナ"0ルeN$心 ln Taiwan (cross,1967). up to

the present time, ho、、'er, tlo teliable lnfort口a・
tion about t11e infection rates of these

In0ⅡUsks with A. caNhリ1ιル.ξis has appeared.
Accotding to the preliminary 5口rvey per・
{ormed by the prese口t 丑Uthors (unpublished
data incidence of tbe iDfecti0口 in the,

SnaⅡS C0Ⅱected frolD some areas of the iDain

island of Taiwan is sU伍Ciently high.1t is

Said that only one place wheTe the in{ection
in t11e snaHs was not detected in Tai机'an

、、as penghu lslands chen et al.,1973
Kuntz and MyerS 1964) exa1口ined {ot the

Worm in rodents tτ日Pped in Taiwan and tl)e
0仟5110re islands, and reported that BιU1ιliιωα

力ldiια he"10riT,aga,1てαli"S ι0之hlgαι0之'i,1ga,
R.10Sια, R. N011,ιgiι"$,1て. raιι"S リU'Nιld,1eNsis
and R, 1Yzttι's subsp. seTved as re5erYoir
hosts.

Taking consideration into the trasmmision
mode of A.ι4/1toe,1eSム' to t口an, inge5tion or

handⅡng includlnE cooking of A./1ilic'1i5
acc0口nted 壬or a lnain cause of the in{ection

in Taiwan. since A. f"1ica were originaⅡy

introduced to make up for the Tneat de6Ciency
in Ta武Van, theTe is no doubt that it has been

eaten by lnaDy people, Even n0晒' 1he snaa

2 (40.の

0

2 ( 6.3)

FE:

SE :

NO. of cases (96)

FEくSE

Antihody

An"body

32

3 (60.0)

9 (81.8)

26 (81,3)

Uter

tlter

Di8Cusgion

38 (79.2)

NO. of cases (96)

FE=SE

SeTum obrum obtained at 小e 6rst examination.

Serum examined 3 、veeks later

(18.2)

(12.5)

6 (12.5)

(06)NO.01 Ca5es

FE>SE

4 ( 8.3)

In regard to the dlspersal of A.ιιιJlt0門C11Si、ゞ,
Alicata 1969 repre5ented interes"n8an

that the parasite 、vhichhypothetic Vlew'

Originated somewhere in Eact Africa, POS・
Sibly Madagascar,、vas spread to the sout11ern

and eastern paTts of the paci6C duTing the

Past t机,o centuTies aS50ciating witk the
dispersal of the optimal intermediate snail
host, AC11αlh1ιι j1イ1ica or the 6nal host, some

Species of rat5.1n teTms of the dispersalto

Iai訊'an, this hypothesis can be accepted as

Pertinent: According to chiU 1964, 1.
j)'1iαι、vaS 6rst introduced to Taiwan from
Singapore iΠ 1932; thereafter, this snail
beceme we11 established a11 0ver the lsland5.

In 1935, three year5 after the sTlai1 唱'a$
intToduced, A,ιaJル0JleJlsls in rats 、vaS 6rst

Tecorded in Tai、van by !vlatsumot0 1937

In 1946, the 6rst human case infected with

this parasite was repoTted in Taiwan by
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is consumed by large nulnber5 0f the in・
11abitants of Ta"じan, especiaⅡy ln the
Sout11ern and eastern areas. HOW'ever,

because the snail is seldomly eaten Ta、V, the
infection wit11 dlis parasite is supposed to
be caU5ed throug11 the contamination 0壬
hands, dlshes or ot11er foods 、vith the larvee

Of the parasite during the pTocess of cooki口g
In con11ection 、vit11 t11e source of human

in{ection, it i5 Wort11 noting that chang et
α1.1968) teported a case of eosinoP11i11C
meningitis caused by ingestlon of an aquatic
Viviparous snail, CψιUlgo,α1"ιli/1α dlh!ι11Sis,
from central Tai、van

AS 'OT the detection lnethod of t11e im・

muno・responses induced by A. aulh"1CNsis
infection, Kamiya and Tanaka 1969 reported

t11at an indirect betnagglutination test using
CTude worm extract is an useful diagnostic

toolin rat5 in{ected experilnenta11y. Recently,

the present authoTs perfomed several expe・
ri1τ1引lts in this regard and revealed 壮lat
t11is test l、,as succcss{UⅡy applied to antibody
detection in TabbitS 且Πd monkeys: 1 The

antibody l、,as ptoduced in rabbits infected
ぞXperimentany 、vit11 the parasites, but t11e
1〕rodⅡCtion levels 、、、ere generaⅡy lo、、'er than
in the i口(ected rats (cheng et al.,1973).
伐)へ10st monkeys in{ected experir口en仏11y
エ、・ith these nelDatodes S110工、,ed lHA titer of

1:40 or more at 31'eeks after the infection

Chen a aι.1972. Based on the resultsof,

t11ese expeTiments, the titer of l :40 or moTe
、、as de6ned as posit武,e in the pre5ent 5tudy.

BecaU5e of i1口Purity of the antigen used

in the present expeTiment, t11ere is a pos・

Sibility that t11e present Tesult includes cross
reaction to ot11er l)elminthic in壬ection5,

EI,en 血Ough 小e possibH北y of non・speci五C
reaction is not Tuled out completely, some

Other facts support the probable presence
Of epidemic of A.αυlioNe,1Siゞ infection in
Tai、、'an,1he fact t11at a lal'ge quantity of

A. j1ιliιιl is sti11 being consumed in t11e
Southern and ea5tern areas provides also a

reasonable explanation for the hi尽her In・

Cidence of the positive ca5es in these areas

t11an the other areas. on t11e other l)and,

dlese results suggest that a consideral)1e

Proportion of cases of me111nEoencephalitis
Of unkno、vn eti010gy in l'ai、van rDay be

Caused l)y 、1. ca,110he,1Sis lnfection.

Sulnmery

In order to estitnate prevalence of angio・

Strongyliasis in 'ra武Yan, a indiTect 11emag・
glutination test 、vith crude A. auli0リιJ1δ'is
extract 、vas petformed on serum specilnens
、、・hiC11 工、,ere obtained hom patients 、vitb

Symptoms of 1口eningoencephalitis d口ri口g the
Period fr010 1967 t0 1971. Among 80ocases
exatnined,48 Cases (6.096) SI)owed a titet
Of l:40 or more. This elaminatlon also

revealed that 吐〕e majoriw o{ the positive
Cases l、'ere distributed in the southern area

and 50uthern half of the eastern 3rea of the

151and. Furthermore,32 0ut of 48 Positive

Ca5es (66.796)肌"ere found in the group of

Sylnpto{口atic patients with no demon$trable
antibody 0壬 Japane5e cnceP11alitis by means

Of hemagglutination i11hibition test. These
{acts sug尽est t11at angiostrong},1iasis is pre・
Vale11t i11 Tai、Yan, partiC111arly in sout11ern
Part of t11e lsland.
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1.

台湾における広東住血線虫症の疫学的調査

日本脳炎疑似患者血清についての広東住血線虫症抗体調査成績

広東住血線虫は台湾においては脳髄膜症状を引き起ナ

重要な病凍体のーつと老えられている.本線山の感染に

よる好酸球性脳髄暎炎はある程隻特徴的な臨床症状を呈

ナるものの決定的ではなく,しぱしぱ他の小枢神経障害

との鑑別が問題となろと言われる,特に台池では例年J

~ 9円を小'Dに日本脳炎の流行がみられるから,この1疇

瑚に発生した広東住血線虫症は日本脳炎と混同されろこ

とが充分考えられる.

台湾では WH0 の協力を得て,均67年以来臼本脳炎

の疫掌的關査を実施しており,疑似患、者より採取した血

清も一70゜C で保存されている.今回の広東住血線虫症

の抗捧羽査には.これらの保存血清の中から日本脳炎赤

血球凝集阻止反応陽性,疑陽性,陰性の各群より計捌刃

例を避ノVで使用した.抗体は広東住血線虫成虫より抽出

した粗抗原を用いた間按赤血球凝集反応によつて測定

し,1.40以上の抗体価を不すものを陽性とする上,

8m例中48例(6.0%)が陽性反応を示した.これを各

群別にみると,日本脳炎抗体陽性群では288例中5例

(1,フ%),疑陽性群では408例中 11例(2.フ%),陰性群

では 104例巾能仰1(41.4%)と陰性群に圧倒的に高い陽

性率を示した,このことから,脳髄膜症状を呈しながら

罰本脳炎抗体の証明されない症例の中にはかなりの割合

で広東住血線虫症が含まれていろ可能性があろと,思われ

た.


