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Uutiltlw present, imm口n010尽ical studies
Of 61ariasiS 11ave, i11 general, been limited

to tl〕e i11、,estigation o{ teagin ln associatioo

エ、・ith the al〕plication of t11ピ immピdiate skin
Teaction in 6eld 5Ur、,eys. HO、、モνer, the

Occurrence of delayed skin l'eacti0口 Caused
by t11i5 Parasite in humanS 11as als0 1)een
reported (1Shi2aki el'1/.,1964)、 A5 a furtheT
attempt to detect delayed hypersensitiマity
DH to DhYリ11ιυ'ia hNリN'1is (DI, our study
、、as motivated by the fact that the delaドed
Ski口 reaction can l〕e obsel'Yed in guinea l)igs

Sensitizcd with Dl anti宮en.

1'11e m璃raιion iΠ11ibition test 入Π1,丘rst

deVピ10ped by Gピ0rge and vaugban i11 1962,
is considered t0 1〕e n phe"omenon Telated
to DH.、1'his medlod i5 Used to obserYe

mi類ration inhil〕ition of macrophage from
CaPⅡlary tul)es caU託d bヅ a bi010gicaⅡy
act武・e substance ca11ed thピ nligl'ation it11il〕i・

tory fHctor 入11F.'1'11is factor is released
(rom Sピ11SitiZピd smaⅡ lylnphocytes 、、'hen tke)'
meet speci6C antigen.

1'11is paper describe5 the c0116rmation of
DH. of the tuberculin type in guinea 】)igs

OfSensiti2ピd 、、'ith Dl antigen by IneaΠ5

入11T, thピ delayed skin re社Cuon and its
reaction b}' 1)a55ive transfer 、vidl Sピnsitized

IntTodⅡCtion
Per110neal exudate Ce11S,

1. Anima15

Female guinca pigs 、、'e璃hiDg around 30og
、Yere used.

2. AnbgEn

Adult 肌・orms of D. hリ"1ilis obtained from

infectピd doHS 、、,ere used. The puri6Cation
Of an6gen 、vas performed by a modi6Cation
Of the method described by C11aHee ei"1.

1954).

1"yophilised 、、、orms 、vere homogenized 丑nd
defatted with cold ether in a glass tissue・

grinder. A{ter ce11trifugation at lo' rpm for
30 minute5 (0-5゜C), the et11el' supernata1北

熊'as djscarded and the extract (10、、'er phase

闇'as dried oYernightin are{rigerator."rhen

tl,e extract l、'as trlturated again with a 6Xed
Yolume (10() times the dry 、veight* for the
MIT and inlradermal test and 30 times the

dry 訊'ピight* for sensitization) of veron丑1
bicarbonate l)U仟er七d salt solution vBs and

熊、as extracted in a refrigerator overnight.
T11e extract used for sensitization was stored

at -20゜c until required. The extract {or

入、nT and intradermal test 、、'as subsequently

CentTifU寒ピd after dilution with the same

* Th*肌'as aTbitTari】y calculated for lmg '1Ty
、、'eiκ111 eqU八'Ⅱlent to o.1 ml.
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、・olulne of vBS

TUI〕nHlg 、Yater

Pa55ed throU筈h
at -BO C.

3. 1口tradermel'!'est

1'、V0 1111ndredth ml of antig印 dilLltピd to

(K)07m1 工、'ith p、丁Si010gical sali11e 、uas i11・

jected intradermaⅡy on a l)revlously sl〕aved
al〕domen of the animal.、1'ests in 訊、11ich the

dilnensions 0ι the eryt11ピma 、、、ete me3Sured
エ、'it11in 30lninutes 、vere designated as iln・

mediate t}'pe, after 4-6 hours as ATthU5 a11d
after 24-48 110ur5 as delayed tyPピ.'rh05e in
、、,hich the mea11 5ize of t11e dimension5 工、'as

5mTn or greater 、、'ere TcgaTded a5 Positi、'e
Skin reactions.

4. Migration 111hibition 'rピSI

The imptoved 打lethod by Haga 1973 、、、as
etnployed. peritoneal exudate ce11$、、'ere
せYoked bl, thピ intTaperilo"cal injection of
15ml of liquid para缶n,11,ree t0 4 days
Iater, the exudate ce11S 乳'er七 C0Ⅱected in loo ml
Of heparinized phosphate l〕U仟eTed 5aHne
PBS,、vasl〕ed by centrifugation at least
three times with pBs and the ceⅡS 、、"ete

resuspended in :3ml of 八,1i11imuln E5Sential
入ledium NIEM)、、,ith 196 glutamine and
20 oo calf serum

1"he desired number of microcopiⅡaries for
入11'「 1kemot0 1"td.)、Vピre sunk inlo the ceⅡ

a口d cerltri{uged a1 103τPTn for 2Suspenslon

After discarding dle supernarta1壮,Inlnutes

Placed withCe11 Paclwd capiliaries 、、'cre

SⅡicone gtピase i11 a CⅦlture cl、amber for 入1「「
11Wmoto ("td.), f0Ⅱ0、、・ed l)y rapid pour of
t11e maintenance mediunl,、、'hicb contai11S

101'r口1 0f antigen _1)rotどin iⅡ CaSせ of tゼSt
AⅡ Chambers l、、ere incubatピd 1口 Hgroups.

50。 C02 9536 aiT atmosl)11ere 壬or 24 hoU郡.
1'11ピ di5tance of ce11 m璃ration from l)oth

edges of the capiⅡ且ry 、、'as measuted. 1n
どach te5t group at least 4 Capi11aties 、Vピre
ピmpl0ヅゼd.1'1W migratiorlindex ~Π 凡Yas

Obtained for subsequent an日し'sis.
distance of miHratio" 1、ithaYピra8e

an訂gビ"

0.5 C , a11d then dial)'zed i11

Fina11y tl〕e extract 、、、es

a 入,1i11ipore 611er ι、nd stored

]'rl〕e presenCピ 0f DH shown l)マ入ΠT
'!'able.1

入ligration inhibiti0Π肌'a5 01]S七r、'七d in 60f
8 Sensitized anilnals, thus con6rming the

PTe5e11Ce of DH I)y this met110d. on this
Occasion, t11七Sピ migration inl"bition cases
、、,eτビ a550ciated 、じith positive dピ1ayed skin
re皐Ction and developed morヒ 0t le5S ele、,ated
humoral a口tibody.
2 Relation bet、、,ee" ce11Ular anTil)ody and

humoralantibody l'al)1せ 2
1'he telation bet、、"een ceⅡUlar and humoral

antibodies 、vas investigated over a period
Of 17 、、・eeks by means of MI、1', intradermal
te5t and cF in animals Sピnsitized 4 times.

Nピit11er antibody appeaTed on d〕ピ third daF
after t11ピ 6rst sen5iti批ltion. on the 4t11 day,

01〕ser、,ed 、、'it11Inigration i11hil)ition 、vas

Posit武.e dピ1ayed sIくin rピactioD. Humoral
a口tibody 、vaS 6rst detピCゼd on thピフミ11 da}'
1)y cF titer l;20 hl spitピ 0f 訂UgaTive
im1Υlediatピ and ArthU昂 5kiΠτeactions. Afte・

5、 comple1ηent Fixalion l'七SI(CF
1'he lTlodined Tnedlod of l"BCF case、'、

1965 hy 入lat5Uda 'リα1.1972 、、、a5 enlployed.
6、 procedure for sensitization

F武,e tent11 ml of anligen 6mg protピin
i11 Coml)ination 、、'ith 111ヒ Same volume of

injectedFrピUnds complete adjuvant 凡、'as

i11traderlna11}' into tl)e digita1 5Paces of t11e
footpads. 111Ca5e武 of successive sensitization,
haH 、'olumes of antigen and .、.djuYEU〕t 訊'ere

血jected after tl,e second sensitization, Botl)
110ntreated anima15 and animals hljected

、Yit11 0.5 ml of Adjuva"ι alo"ピ訊'ere U5ed as
Contr01 groups

フ. P皐5SiYe l'Tansfer

1)eritoneal exudatピ CどⅡS 、、'ヒre obtained frotn

いVo anima152 、、、eeks after single Sゼnsitization.

Four 11Undred miⅡion ce11S suspended in 5ml

Of pBS 、、'as transfel'red intraperitonea11y into
a 110Tmal anitnal and 24 hout5 1ater, an in・

tradermal test 、vas dont: Yoshida,1972

Similarly, a total of lo ml of se"sitized set111n
、、・a5 01)tained from いVo animalS 2 mont11S

after completion of 4 time sen5itization and
transferred into a"other normal animal

Results

avetage dista口Ce of migration 、、'itl〕out
anugen

入11 Values equa1 如 or l0肌、er than o.75 、、'cre
王eqarded as positive cases .
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reaction (τ=0.182)

I Est皐1)1i51Mnenlof DH by l〕asS武'e tr田Isfer
、、・i1111)ピrtolwal eNudale ce11S (1'able 3).

、1'11e l)urpose o{ this experlme1北、vas to
dじtermine l、'11elher 111is ce11Ular ιln tibdy is of
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thピre haYe been many studies related to
humoTal antibody, whⅡe little attention 11a5
been paid to ce11Ular antibody because of t11e
di伍Culties inuolved in quanti仏tive determina・
tion$ and clinical application. AboYe a11
there 、、"as no satisfact01'y technique aV且Ⅱable
for t11e investigation of ce110lar antibod)' itl
Yitro. E、'e11 入,1rr has only recent1工 1)een

ack口Owledged to h且νe q口alitative 、,alue.
In general, there are thTee claS5es o{ me・

thods n0工じ applied to the inve5tigation o{
CeⅡUlar antibody in 、,itro

1 1n vitTo cytotoxicitl, test by sensitized
IympHosytes.

1'、is test is used to obserue the phenom・

enon of direct injury to parasites or other
kinds of organisms as antigen in Yitro bド
added sensitized b,mpl、ocytes or macropha8es
but not by immune serum. This is no、V
Considered to be the most direct method of

detecting t11e activity of ceⅡUlar anti、ody.

2 Bla5tformation of lymphocytes in vitTO.
Lymph0の北es frorn the individuals sensi・

tized 、、'ith DH are transformed into blastoid

CeⅡS in vitro 、Yhen speci6C aDtigen is added

Bender & presc0杜,1962 ; polar & P【escott,
1970."[hi5 method iS 口Sed to observe

t口orph010glcal changes or to count the
radloactivity i11Corporated into the ce11S.
However, the signi6Cance is inclined to be
5Uspected because blastfoTmation also occurs

addition of non・speci6C antigen suC11On

as pHA, an exttact of the kidne>' bピan,

1リ1ι1丸,01ιi、ゞτ、"1gι11'is. The recent developments
in 5tudies related to 'r・ce11 arld B・ce11 0f

1Imphocytes also give cause foT caution in
interpTetin容 this phenome口on

3 入ligtation lnhibition l'est (described in
Introduction

In the 6eld of parasit010gy, Bray a11d
Bη,ceson 1968 tepoTted that 5ensitized
Iymphocytes fTom convalescent animals des・
troyed a11 Cultured macroP11ages infected
、vith ιeιヅυNaπhl eJがel'iι11i and 'royokal、'a

1969 reported that tlw adhesion of bTnpho・
Cytes sen$itized 、vith Anisakis antigen froln
auinea pig to Anlsakis lar、'aピ and the
impediment of laTval mobility l、'as obεピい'ed
by lmtnuno・Leuco・Ad11esion.

0

1.0 0.9 0.8 0.7 0.6 0.5 0.↓ 0.3 0.? 0.1

入lig『ation indel

O sen5itized 賦,it11 Di,'0,1il'11'i'1 and adjk"'ant

△ Sen5itlzed witl)靴ljuvant
X non sensitzed

Fig.1 Relation bet鴫'een mi雪ration in(1ex
and the size of dela丁ed skin reaction

Table 3 Reactions toDh'0/11dJ'i" a訂tigen in
normal guiDea pigs traTlsfetted い'it11 Se"・

Sitized peTit0ミ1eal exudaTe ce1ト
Or sensi"zed serUΠ1

'rype of ttan5feT

Sensiti2ed ceⅡS

Sensitized 5erum

tl〕e tuberculin type or 110t C11eSヒ,1945

八letaxas & Metaxas,1948 ; stavitsk>',1948
Passive trans{er of DH by peritoneal exudate
Ce11S frotn 2 Sensitized animalS 研'as achieved a5

Shown by delayed skin Te3Ction in normal
animals. An edditional attelnpt to show

Passive 廿且nsfer by serum froln 2 Sensitized
皐Πimals revealed positi、'e ski" reaction of the
Anhus type on1ド.

Intradcrmalte、t 口lm
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Successively,'rremonti and 工入7alton 1970
applied N111 and blastformatlon test to
111e cases 、uith T0え0,1ιISリ1ιl g0ナ1dii and ιei・
yu"aπiα厶J'"cili四円ιis and 工入70ⅡSon el aι.(1972

demoDstrated mi底ration lnhibition on t11e
Periphera11eucoc】i,tes hom human schisto・
Somiasis. However, t1祀Se kindsoftechnique

have not been applied yet to D, iリU11itis to

date.、、'ith respect to t11e 'rst P口rpose of
011r study, i.e. to dピtect DH to this parasite,

it mU5t be ピmphasized that Dlantigen strongly
gi、,es Tise to D11. Namel}'. aⅡ Sensitized
anilnals Tevealed delayed skin reaction and,
except for tM'o cases, migration inhibition'
111 tl)e いVo cases S110wiDg positive skin

reaction 、vithout migTation inhibition, a
''

Phenomenon lesembⅡng 'enhancement" in
、,i、'0 工、,as suspected becaU5e of theit 11i宮h titer

Of humoral antibody in cF,
It is impossible to Qualitatively detetmi11e

CeⅡUlar and humoral antibodies by t11e $ame

technique, and tnoreover, it seems unrea・

Sonable to cotnpare reS壮lts obtained by dif・
{erent tech11iques. H0乳'eYer, accotding to
Our results with MIT and cF, the ce11Ulat

antⅡ)ody appeaTed eaTHer than the humotal
皐ntibody ln oul' experinlents, delayed 5kin
reaction 、vas obsetved at the same time as

migration inhibition.11〕e ab5ence of cot・
relation bet肌'een 壮〕e appearance of the

CeⅡUlar and t11e humoral a11til)odie5 t11roU811
the 、vhole course of obserYation makes us

Consider a misceⅡ且neous imlnune response
t11e 110st.111

Fina11y, evide11Ce t11at d)is ce11Ular antibody
is of the tuberculin type l、、a5 0btained by

the adlievetnent of passive tTansfer of DH
U5ing sensitized peritoneal exudate ce11S.

Further study is required to elucidate the
role o{ this ce11Ular a11tibodv in t11e onset of

61atiasis and in the pTotecti、'e mechanism

activated by re"1fection.

2. AⅡ mi三ration inhibition 凡UereCases

neceS5arily associated wit11 P05itive delayed
Skin reaction

3. The ceⅡUlar anubody con6rmed by

NnT 6r5t appeared with positive delayed
Skin reaction on t11e 4th day after single
Sensltlzatlon

4. The ceⅡU1丑τ antibody seemed to appeat

e且τⅡeT than the humoral antibody.
found between5. No cotrelation 訊las

migration index and the size of delayed skin
reactl011

6. The ceⅡUlar antibody could be trans.
ferred pasS武,ely to a normal guinea pig U5ing

Sen5itized peritoneal exudate cel】S.

Summar丁
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1 犬糸状虫抗加で,モルモプトを感作し,その腰舵

細胞の遊走阻.止現象と刷時,ニ,遅延削皮内反応の川現を

列疏τ、した

2 總胞竹{r"水.ネ,.ぎ作後4 H n.こ,遅延型皮内反応

七北,、出裂しこ

3 細胞性北咋,才,液十1す亢H、,、比し、 1,J引に1"現し

犬糸状虫免疫にみられる遅延型過敏症

1、マクロファーシ遊走阻止試験

小早川隆敏
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