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FLCoIC

HEEOBEFERBRLETIE, KESBEICHFELT
ho—EMRIC BABER P& 5, EERGRICHED
h3 %X DM, Nippostrongylus brasiliensis
(Miller and Jarrett, 1971; Kelly and Dineen, 1976)
% Strongyloides ratti (Mogbel and Denham,
1977; Dawkins and Grove, 1981), Z 7z Trichinella
spiralis (Alizadeh and Wakelin, 1982; Woodbury
etal., 1984) BWEEHOWTIOEARBEROBHEIE WL
& RSN TE L, BRREX - K=o 29X — K
Sy b TRERFESEETVI LN S, TOHANER
BTHKE,OREILE LS LR ICHOATL
% (Ruitenberg and Steerenberg, 1974; Jacobson
and Reed, 1974), UH» L, THIIICIKET 288D
EH#EL 72290120 TR, OMENEVRE
HAERGEFEDHK LD WTELIC OO ST, Bk
B#RVDHD, ZOFMO>VTIRELERITIBHS
hTwigh, —7, 7v MNEIE, AR
fa &SRB LRI R A SRS AT 5 e MR
Han Tk (Enerback, 1966), R0l ® 53{ki4
JH, THICO0bBEHA b A4 v ORENRAIICIE -1,
ZLT, BEREAZIPRE MR LDV S OEYE
IKEBWVT, MRS 3RS AR S RER /b &
bODH TREaL—Ya YBEET B EDBHSH
L1 ->TWA (Galli, 1990), Zh S DOHFELHVE -
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ARG, XHEHFUAE (REE 503670188,
05670219) ® L CHEEEA, @R —ERECREFERIRE
MRl Bik& =% 3 Tithb i/,

T, BERRERRIC X 0 BEOREEEEE (MMC)
DSPAFICHENING B T &, Z DN sHEd I & HE I BE
%93 EMNHSNLELD, MMC 28RO 7 27 4 —
fHfaTHh B RIREMAE L S T& 7o MMC 8D =
T2y —MlATH BAMD—DIE, KK
W/ W' =9 R T. spiralis (Haet al., 1983; Oku
et al., 1984) % S. ratti (Nawa et al., 1985) % fi&i
SHIERICK > TRENKH, N. brasiliensis &4
KOWTIREL 2R bH D (Crowle, 1983), FAH
DOFEICL D MMC OHfE~OB5RERA—HL TV
5\,

bhbhiz, MMC ko7 =7 ¥ —ffilas LT
< CEEMRT B0, S ratti ZRVTRE =6
iF, ZOBETIL-3%22—F2y 2535 LBE
MMC AL, S. ratti icxd BBHMSFETE ST
EAHH L7 (Abe and Nawa, 1988; Abe et al.,
1988; Abeet al., 1992), Z D%, X—F=vRIcEE
Lz bz st bED IL-3#5i1c & b C57BL.6
<9 RICH S ratti (KT BBOBEASFETESL L
D5y > 1z (Abeet al., 1993a; 1993b), Z T,
CSTBL/6 =7 2iZ IL-3 253 3R 2HVTHE S
tefEREZDLITRR B,

1. IL-3XEHSICLVFEIND S ratti KT 5

|

S. ratti IZX9 By ROBRYRZHIIRAEEHICK
DREIY, C5TBL,/6 =Y R DHENRZIMAE L, R
DB HIRSE S 5 (Dawkins et al., 1980; Kiyota et
al., 1984), C57BL,/6 =¥ RIC S. ratti Z&G & & %
&, BG4 BHEIS/MBICEL, BRRERDERE
B B, B 5 HEICW, SIih SR L icshhh#EE
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Wickli s h, BRET7 HEICEERNY R — 27
L, BE12~MEHICR, Rbhodiductk - T#ERL
HIFTRICHKT 5, &AM, MRKIER - K2y 2
IZ S, ratti ZRESEIIBAICIF, B 3BRILLER
Bel, BRI EAEEEZD WV, bhbhid, F0L5
S ratti EHEX — F= v 212, £31.5%X10° U D IL-
3EREMERER ST 2 LHkhidsiE 2 3 2 L2 A L7,
(Abe and Nawa, 1988),

BHERX - Fey 2 IL-3 285 LA ERTRES O
MMC 2B ML TH Y, #iNL4z MMCic kb
S. ratti DRSS E 2 EDRB AN, LAL, IL
S IRKDFEINBPHEAARY I MMC 2N LA b o
BDp, MMCLUAOKEIc L vHihhiex, z0H
ELTMMCH#EMLt-bD i Dd, +SEEHERT
ETWEhot, Z22T, IL-3%2Hibo>Tw Y 2 ICH
5L, MMC %#¥M& €7 RETS. ratti ZBQ S +7-
BACHERSEZ 32 E S h % C5TBL/6 =9 2 2 H
WTHRET Lo VbW T EIT, S ratti 3EREES &
b DERERED SENX L e g AR OS2 2 sic kD,
HEPPIGERRE AR T IENTE S, Lich-T,
Al b > THMEE2BE MMC O%R %% 21, &
OBEBEHEOHVWRE WL 3, IL-30851cH 7 -
T, TOHEBENEBHESE VAL H (hle and
Weinstein, 1986), +0 LSRR 2B 3 - HIcREKRS
%fT18 o725 CSTBL/6 =9 2icIL-3% 1 H2[E, 5
Biichi D ERERST 2 &, BE MMC B
Mml7ze TO MMC ®#id osmotic mini-pump %
ROWTERAICR S LI BA IS Sl - 12
(Table 1),

Table 1 Effect of IL-3 injection using osmotic mini-
pump on number of intestinal MMC

MMC/10 VCU
5 Days i.p. Mini-pump
Control 0.2+0.3 1.240.7
IL-3 65.5+19.2 115.4429.1

CS57BL/6 mice were injected i.p. with atotal of 3.8x10°
U rIL-3 or medium twice a day for 5 day, and then
infected orally with S. ratti recovered from the head of
rats and euthanized on day 8 of the first injection.
Another group of mice were implanted with an os-
motic mini-pump, Alzet 2001, containing 0.2 ml of
7x10* U rIL-3 or medium and euthanized on day 9
without infection. Four mice per group were used for
i.p. injection and 6 mice per group for the mini-pump.
Number of MMC (mean+SD) was obtained by count-
ing 2040 villi per section of two sections per mouse.

COXHITIL-3 DREFKREIT & b BE MMC 758
M2 EEMELIE, RENOEBEE~, BA
DODEOIL-3 % 5 Hfflich 720 C57BL,6 = % R I
L, BREHOBA, BOMIC S, ratti 2RESE 3
&, HABRKENICEE MMC 8osgim L, % ok
HOBED S OREEIRM MR T 5 2 L sRaht
(Fig. Do TOXRTS. ratti OREPHEAHEEICE| 242
9 IL-3BIFAF 1 X10'UT, Thidkicx—F=
U ZOEBRTHWABD1 /1045 1 /501244 3,
72, RIBOIL-3TH 3 HMIch - 25135 H
ICL2bDE D bEEMBEL, 1 X10°UDIL-3 T
b1 HEGORETRIMRESE S0 b7, L1

7-oT, IL-3 O RESRE T 20 i1cid4~5H
DOREEEHHEHTH Y, hid MMC D 5MEHEEE I

BT oMM E—Hd 3, £/, IL-3ORIERS5ICL 35
HZIRS, BHEMETORUN TS 7 ENBITHS DU L
TR2BEINYT, BETERMICRE SN, &5
I, BETREOBAINALGRE TR, i
HLTHEMNTHY, IL-3IckFU M BB E
ARG OBERICHEL L2 bDTh 2R R S h

72 (Abeet al., 1993a) .
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Fig. 1  Dose-dependent protection and mastocytosis by IL-
3 treatment. C57BL/6 mice were treated with different
doses of IL-3 or medium from Day -5 to Day —1, then
infected orally with 300 larvae of S. ratti recovered from
the head of donor rats on Day 0 and euthanized 44 h after
infection. MeanstSEM of intestinal worm burden and

number of MMC were obtained from five mice each.
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Fig.2  Rapidexpression of protective effects by IL-3 treat-

ment. C57BL/6 mice were treated with IL-3 or medium
from Day -5 to Day —1 and then infected orally with 320
larvae of S. ratti recovered from the head of infected rats
on Day 0. Worm burdens were assessed 6 and 21 h after
infection. Means+SEM from five mice.

2. IL-3 itk FBE I 2 BYBH RS

DX, IL-3HBICLOFEEEINS S ratti ITxtd
BLRAEAIEE MMC 2N LcbDh ED D E2RF L 7,
IL-3 THi® » THBEL 2= RIC S, ratéi % £ C1&GL
&4, EEfTEOREEA L (Fig. 2), Y6 HRI
Bicd TIcRADOEINIZ56%HD L, 21HR# 1 1394%
WLl COZERIL-3BEICKFEEIN BB
P, S. ratti BREEZOTUFERIBIC X > T C 252N
FEINE TR, BRYFNCEER S NIRRT T 7 «
77 BT KB L ERET S, &56IC, IL-3#5
IZ X BHBRBEABITHSRICIEO VW EEEZ B
L, Thid~ s o7 > — YRR S ofEltick 3
bDOTIRHL, BEMMC I & 3 AJREME AR K&
N3, IL-3 OREHREIC L D FEHE SN MMC 55 IEH
Bcz 72749 LUTERT 5729Hi3, MMC »
SATF4 -y DI hEbDEEbNhE, £IT,
IL-3 %25 HEE Licey R ERBEEZ &1 LIS,
BEEAND MMC #2274+ 2 — % —2HEL 12
(Fig. ), Bk 503y o —=v 2Tk MMC
BEY7oF7—+€ MMCP-1 BBRHENEH > 7255,
IL-3 85~y 2 TIRIBEEANIC MMCP- 1 238i3# 1Ic 14
Ml DT EN, IL-3#5ICX VIEE MMC »H
Hxh, > MMC 21571 = — 5 —BHREHKK
B LB s 3 2 EBH®RT 3, 51,
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Fig.3  Secretion of MMCP-1 in the intestinal lumen by

IL-3 treatment. C57BL/6 mice were treated with IL-
3ormedium for 5 days. MMCP-1 in upper half of the
small intestinal lumen was measured by ELISA on
the next day of the last injection. Means+SEM from
four mice.

MR aRE W/ W' <9 212 C5TBL,/6 =9 A TH
SHRBD IL-3 2% 5 LT, S ratti 2EREIELTH,

PifzhRiE <2<, B s e EmiLsh-1k
(Abe et al., 1993a), LI EOFERL S, IL-3H5i1cL -
THEIND S ratti xt$ 2H%0R G, BE MMC
AN LIRIETH % &R L1

3. FEdBEICLBET 722 s —HEOEL

IL- 38512k 0 S ratti iIZxd 2 EGBA HA FE &
N, TNBMMCAENLIELBDTHE I EBAh -1
CET, DRiDSHEE DD - 12 N. brasiliensis DHE
f1d MMC & DBEIC>WTHEBKDS S fcnt, IL-3 %
5 HER S L7 C57BL,6 = 21 S. ratti & N.
brasiliensis 2Z NZNREREFEE 5 &, S ratti
WXt L CIRBAE SIS R S o dS, N. brasiliensis
X L TREBHHIEES hish - o (Fig. Do Z
DHEFWE, IL-3HE5 L~y 2T S ratti & N.
brasiliensis % [AB TG & B 7125/41C3, S, rattti
ZIMPEBRE N 545, N. brasiliensis FHER I 20
ZEmobiEEEINT (Abeet al., 1993b) , IL-3 %
Ri#E#S5 L, S. ratti & N. brasiliensis %% 12 N&K
RsEBHOBFE MMCHERANTA S L, EE5H
HECTHmMETRELEVZZOV, K6 HHICR
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Fig.4  Kinetics of intestinal worm recovery in mice treated with IL-3 and infected with N. brasiliensis or
S. ratti. CS7TBL/6 mice were treated with IL-3 or medium and then infected with N. brasiliensis (Nb)
or §. ratti (Sr). Number of intestinal worms (Mean+SEM) from five mice in each group was counted.

N. brasiliensis BFITBVTL LA MMC MM brasiliensis 4Tl BEh A X 75\ 72 0 12 B ch Rk 2
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Fig.5  Kinetics of intestinal MMC in mice treated with IL-3 and infected with N. brasiliensis or S. ratti.
C57BL/6 mice were treated with IL-3 or medium and then infected with N. brasiliensis (Nb) or S. ratti
(Sr). Number of intestinal MMC (Mean+SEM) from five mice in each group was counted. Day 0 means
uninfected mice.




Heducid MMC BBES LWL S ICRA B, €720
KB S5 X HE2HBEREER L, S ratti & N
brasiliensis OHFREHEIIEL L VWS L TH S,

4., BELEY

29 2 IL-3 A2#%59 5 & S ratti I d BBE T
DRLEBFHIPFETEXE I ERBHSHATH B, EENH
i, EOXIBBBICXREFHIEEZONENVD
2 &ETH B, IL-3 13 multi-CSF & bIEIT N, MEHE
fasgsE R FiE o fthic 2B EM M S % (Thle and
Weinstein, 1986) » L7:25-T, IL-3 D51tk b
ED LS IERNESEEZE TOLELETRACHZ DI
WEETH 2, bhbNDBHVEED BRBEPITE VAT
1.8X10°UIL-3 2= v R IcKIEHRE L 1ciic, 1o
TFERER, fFPER, BIER, B L OMEOEMER, Rk
REMEINT 2 I EbWEINTVWS, LL, ZOKE
ILizFnEZE LD TR (Metcalf etal., 1986)
ThEEZL5E, bhbhoHWizA&iT 1 X10°UIL-3
TRBE MMC DA OMRFOE L EH T O REL I
BWEEbhd, Hic, HEWDERD IL-3 Ik BE
MMC i FEREREMBR SN B 2 &0 5, BE MMC
B IL-3 KEZHoFmWHilaThd B L VWA 5, bivbh
2, BBE MMC A S ratti OPERICBES 45 & VAR
EDOTICHETEMA, BRETOE< LS MMC DM
BREBEINBVE VIR ERETE/Z LB S, L
L, BEhHBRIE—DI 7227 9 — I TEEZEHDT
375, HMLBREILEDRRLELTEZSDDEEZL
50 %, IL-3#5i1c kD MMC DA DAERZE L H i
ETVWBZ iR tNEZIONSE YD, bhbhid, ftho
7 =75 — S MMC &R ICE TV 2 aREM
EEETHEDTIRIE,

S. ratti OHEE MMC OBfR %% 2 3, B
Peuc BV THER O IL- 3 55 MMC O 5 bR Ic £
BICBAS LTV BD0E S, MMC OED L S EHF
AHEHRICER T 200 & W) RIELGER 5, S iciR
Ho IL-3 08 EDREME T 20020 TIE, HER
HhTh b, MMCHROHRT 7 27 543 FELT
&, a5y 7—+, o5t )hy, ofary)zy,
TaRY 7T vIVIREWARERE LTHIF SN B,
ZN 5% invivo THRT 3 I 3BERVKORE R &
BUEEIEE, RHL bICEMSIEERS T I2DHE
BT <, invitro DRBLEENBEEATH 3,
L L, BERIC& D BEMSTEHRD T TRIEVDOT, ik
IR & A% in vitro THEMMESETHEILIR S h T,
BYIS invitro DRIFZELE RO > TV WL, Lih-
T, BEHDT 7 27 9 - FOEEICOVTIIEELWH
Ricd 5,

LhONOHMBETHSMICKE 72> —DDEBELH
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1%, S.ratti & N. brasiliensis OBFRBEENSEKL B
EWVWHTETHB, TOHEIIOVWTRELCAISITLD,
S. ratti & N. brasiliensis 2R ICEESELT o
MZBWVT, ZhENOBERFFHA R b EiEHIE &
MEOBMMEHOREZEVWS T ENRIATVE
(Nawa and Korenaga, 1983), F7z, BKRfEX—F=
TR IL-3 25 Lt ERICBW TS ZoDFAERD
PEREEDEVWDIRENTWS (Abeet al., 1992),
DLW OhDRE kT Fo—FIcLEUE
BB ONILTEMS, S ratti & N. brasiliensis
DOPEREBIERILE S VO BEESHERINILLEVWZ B,
DT LI > THNIHEARDO LS IcBbhBh, F
ORI HE#EEEZ 5 EThbIcH 785853
25z 1, BERBROPERE MMC oB5 1>\ T
FHEHOBIC L W EROMEEYID - 1o, FERORICK
D HERERE DRI B &\ D T EHBHREICTS - 1B T,
NETOHERRBERENE bDEBONE, F1,
I5E MMC »EERICBIS 4 254 L5 LB WIGA M
HBLEVH T LiF, MMC O%EIcBId 2R OME%
WL 2bDTIREV, #iT, FHEHDOPERI I A MMC
DT RTOMEETIIN <, MMC i 3Pk DA EAR
BHED S 5 MR EN B, MMC i< 3SR
MR &SRS o F R NBEREDS B B AJREMASE L SN B
2, WEDELIAEDLI DM > TV,
A REGEE VT, MMC O—fH7SERNEREC T
TO—FTERVEDONEEZ TV,
FHEHDEENDEIR I E DK WVELDEFE TR
LTEbDTHA D, EEDH BPHKE 2B s &
BHRC, Zhic LEARGBICK > TEE - extin %
TEEEZBZDREGLAYUKREVZ B, Lihi-T, &
HERofEPRIENE, SEOHEEORELEELS
HOFRAIRB O LBV, S5ICEZA2EDENKLS
i, ECFERCH L TOBEBEBRLZNIPHEOL 7 =
7Y —BELRELBLAERNDH B THAS (Horiiet
al., 1993), b bNnid S. ratti & N. brasiliensis D
RGPIHIE = RIBOTRF L TE L, INSDHR
IZE- TR Y RARBST LAFERBEELBVALY, Ty
FOXS BIFEBEICBVTS, < v R &[E U
DEVTOZOME D DI > VT REELHMBHKET
HAH, ThTE, bhbhid——oDFADREFE
DA EDL IO W TRHEHBE LTS & WO HFEOM
MEERBIELSENBEDTHAS b, HBWVIE, TEX3
2 RAIR ISR IR L, BB O£t EX
5 EDHEERDTH S D o FEHR, BEHHBED
HRICRS T, BAREOHEL T 5L 2 A3EHLI
HBLEZ D, SHOWEICLy, BERROP DS
DEMLSN AR S 5,

N. brasiliensis OHERE IR L T3 AR Tldfth
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Bhpotee ZHIZDOVTIE, T v FEHOVCEBELFEER
&0, MY SAWS N AR OBEHEEENEET
H5BIEMRINTWS (Ishikawa et al., 1993;
Ishikawa et al., 1994a, 1994b), &ZF1513, S ratti

DPEHICBIT 2 MMC KO 7o 54 7Y # v & N.
brasiliensis OPERICBAT ZMMED 4 F v H W h
IS EEE > LIcEHL, —RER R LS
IZHZ BIFERRBOPE R ABES & W O S Ik
BLTOwaakE2iERLT\W3 (Nawa et al., 1994),
Ihid, BERBE DML & I AR OB, S
EAHTHY, FECHANEHTH 2, 5%, BES
HEHOPEREE O EBE L, HEABHORIE TR
HENRBED—2TH IHE TOMHHKEO—BRBHS
MICE B T EDHFESN B,

¥ & ¥

C5STBL/6 v v 2ic IL- 3 2 RE# 5T 3 &L BE
MMC WML, S. ratti X4 255 T ORGP %
FETED, COMHIZREDBEICEL Th S5
VUARTRESN B L, BERERNIC MMC HRENE 7
o777 —E¥PERENSE L, IEMMBEKE WS W
RYRTRAEFHLLEOVIELELS, MMC 2/ LK
HickabntZEz o503, Lirl, IL-3#5<v %
IZBWVWT S N. brasiliensis x4 2 I3FE T
9, S.ratti & N. brasiliensis ®< v 2cBF 58
BB RELT->TVAE I EMRENT,

AL, FEVERERASTA RFHEER I
BRITXERDO T THA L et B2 RBES - bD TS,
#ah, HEE S ERELUHBS AT & - L BRITXEIR
ISV LE T, 7, HEIRFFEHE & L CTHER), f
BT & - o HMEBKEERE, BH (BR) Wt
A HMAEL, Dr. Waliul I. Khan, Dr. Isik
Tasdemir 12, HHTHIEEE B % T 7o 4 SRR 75 B X,
IFEFRICEH L LES,

X ik

1) Abe, T.and Nawa, Y. (1988): Worm expul-
sion and mucosal mast cell response induced
by repetitive IL-3 administration in
Strongzyloides ratti-infected nude mice. Immu-
nology, 63, 181-185.

2) Abe, T., Ochiai, H., Minamishima, Y. and
Nawa, Y. (1988):Induction of intestinal
mastocytosis in nude mice by repeated injec-
tion of interleukin-3. Int. Archs Allergy Appl.
Immun., 86, 356-358.

3) Abe, T., Sugaya, H., Ishida, K., Khan, W. 1.,
Tasdemir, I. and Yoshimura, K. (1993a): In-

4

5)

6)

7

8

)

10)

1D

12)

13)

14)

testinal protection against Strongyloides ratti
and mastocytosis induced by administration
of interleukin-3 in mice. Immunology, 80,
116-121.

Abe, T., Sugaya, H. and Yoshimura, K.
(1993b): Different susceptibility to the IL-3
induced-protective effects between Strongy-
loides rattt and Nippostrongylus brasiliensis
in C57BL,/6 mice. Parasite Inmunol., 15, 643-
645.

Abe, T., Sugaya, H., Yoshimura, K. and
Nawa, Y. (1992) : Induction of the expulsion
of Strongyloides rattiand retention of
Nippostrongylus  brasiliensisin  athymic
nude mice by repetitive administration of
recombinant interleukin-3. Immunology, 76,
10-14.

Alizadeh, H. and Wakelin, D. (1982) : Com-
parison of rapid expulsion of Trichinella
spiralisin mice and rats. Int. J. Parasitol.,
12, 65-173.

Crowle, P. K. (1983): Mucosal mast cell re-
constitution and Nippostrongylus brasiliensis
rejection by W./W" mice. J. Parasitol., 69,
66-69.

Dawkins, H.J.S. and Grove, D.1. (1981):
Transfer by serum and cells of resistance to
infection with Strongyloides ratti in mice. Im-
munology, 43, 317-322.

Dawkins, H. J. S., Grove, D. 1., Dunsmore, J.
D.and Mitchell, G. F. (1980): Strongyloides
ratti: Susceptibility to infection and resistance
to reinfection in inbred strains of mice as
assessed by excretion of larvae. Int. J.
Parasitol., 10, 125-129.

Enerback, L. (1966): Mast cells in rat gastro-
intestinal mucosa. I. Effects of fixation. Acta
Pathol. Microbiol. Scand., 66, 289-302.

Galli, S. J. (1990): Biology of disease: New
insights into “The riddle of the mast cells” :

Microenvironmental regulation of mast cell
development and phenotypic heterogeneity.
Laboratory Investigation, 62, 5-33.

Ha, T-Y., Reed, N.D. and Crowle, P.K.
(1983): Delayed expulsion of adult Trichinella
spiralis by mast cell-deficient W,/W" mice.
Inf. Immun., 41, 445-447.

Horii, Y., Khan, A. 1. and Nawa, Y. (1993):
Persistent infection of Strongyloides vene-
zuelensis and normal expulsion of Nippost-
rongylus brasiliensisin Mongolian gerbils,
Meriones unguiculatus, with reference to the
cellular responses in the intestinal mucosa.
Parasite Immunol., 15, 175-179.

Ihle, J. N. and Weinstein, Y. (1986): Immuno-
logical regulation of hematopoietic /lym-
phoid stem cell differentiation by interleukin
3. Adv. Immunol., 39, 1-50.




15)

17

16)

18)

19)

20)

21)

22)

Ishikawa, N., Horii, Y. and Nawa, Y. (1993):
Immune-mediated alteration of the terminal
sugars of goblet cell mucins in the small intes-
tine of Nippostrongylus brasiliensis-infected
rats. Immunology, 78, 303-307.

Ishikawa, N., Horii, Y., Oinuma, T., Sugnu-
ma, T. and Nawa, Y. (1994b): Goblet cell
mucins as the selective barrier for the intesti-
nal helminths: T-cell-independent alteration
of goblet cell mucins by immunologically
‘damaged’  Nippostrongylus  brasiliensis
worms and its significance on the challenge
infection with homologous and heterologous
parasites. Immunology, 81, 480-486.
Ishikawa, N., Horii, Y. and Nawa, Y. (1994a):
Inhibitory effects of concurrently present ‘nor-
mal’ Nippostrongylus brasiliensis worms on
expulsion of ‘damaged’ worms and associ-
ated goblet cell changes in rats. Parasite
Immunol., 16, 329-332.

Jacobson, R. H. and Reed, N. D. (1974): The
immune response of congenitally athymic
(nude) mice to the intestinal nematode
Nippostrongylus brastliensis. Proc. Soc. Exp.
Biol. Med., 147, 667-670.

Kelly, J.D. and Dineen, J.K. (1976):
Prostaglandins in the gastrointestinal tract:
Evidence for a role in worm expulsion. Aust.
Veter. J., 52, 391-397.

Kiyota, M., Korenaga, M., Nawa, Y.and
Kotani, M. (1984): Effect of androgen on the
expression of the sex difference in susceptibil-
ity to infection with Strongyloides ratti in
C57BL.,/6 mice. Aust. J. Exp. Biol. Med. Sci.,
62, 607-618.

Metcalf, D., Begley, C.G., Johnson, G.R.,
Nicola, N. A., Lopez, A.F.and Williamson,
D.J. (1986): Effects of purified bacterially
synthesized murine multi-CSF (IL -3) on
hematopoiesis in normal adult mice. Blood,
68, 46-57.

Miller, H. R. P. and Jarrett, W. F. E. (1971):

23)

24)

25)

26)

27

28)

29)

281

Immune reactions in mucus membranes I. In-
testinal mast cell response during helminth
expulsion in the rats. Immunology, 20, 277-
288.

Moqgbel, R.and Denham, D. A. (1977) : St-
rongyloides ratti: . parasitological observa-
tions on primary and secondary infections in
the small intestine of rats. J. Helminthol., 51,
301-308.

Nawa, Y., Ishikawa, N., Tsuchiya, K., Horii,
Y., Abe, Y., Khan, A. I., Bing-Shi, Itoh, H.,
Ide, H. and Uchiyama, F. (1994): Selective
effector mechanisms for the expulsion of intes-
tinal helminths. Parasite Immunol., 16, 333-
338.

Nawa, Y., Kiyota, M., Korenaga, M. and
Kotani, M. (1985): Defective protective capac-
ity of W,/W" mice agaihst Strongyloides ratti
infection and its reconstitution with bone mar-
row cells. Parasite Immunol., 7, 429-438.
Nawa, Y. and Korenaga, M. (1983): Mast and
goblet cell responses in the small intestine of
rats concurrently infected with Nippostron-
gylus brasiliensis and Strongyloides ratti. J.
Parasitol., 69, 1168-1170.

Oku, Y., ltayama, H. and Kamiya, M. (1984):
Expulsion of Trichinella spiralis from the in-
testine of W, W' mice reconstituted with
haematopoietic and lymphopoietic cells and
origin of mucosal mast cells. Immunology,
53, 337-344.

Ruitenberg, E. J. and Steerenberg, P.A.
(1974): Intestinal phase of Trichinella spiralis
in congenitally athymic (nude) mice. J.
Parasitol., 60, 1056-1057.

Woodbury, R.G., Miller, H.R. P., Huntley,
J. F., Newlands, G. F.J., Palliser, A.C. and
Wakelin, D. (1984): Mucosal mast cells are
functionally active during spontaneous expul-
sion of intestinal nematode infections in rat.
Nature, 312, 450-452.



[Jpn. J. Parasitol., Vol. 44, No. 4, 275-282, August, 1995]

et m— b e m——

' Abstract
Forrimm e meen s A

— A Review —

STUDIES ON PROTECTION AGAINST INTESTINAL PARASITES
INDUCED BY IL-3 ADMINISTRATION AND
ROLES OF MUCOSAL MAST CELLS IN MICE

TATSUYA ABE

Department of Parasitology, Akita University School of Medicine
1-1-1 Hondo, Akita 010, Japan

Protection against intestinal parasites induced by IL-3 administration and roles of intestinal mucosal mast cells
on the protection were reviewed. A repetitive injection of low dose of recombinant IL-3 induced protection against
intestinal worms of Strongyloides rattiin C57BL/6 mice. Number of intestinal mucosal mast cells (MMC) was increased
by the protective dose of IL-3. The protective effect of IL-3 on intestinal worms was observed within 6 hr post oral
infection. An MMC specific protease was secreted 200 times of control in the intestinal lumen by the IL-3 treatment.
The IL-3 treatment induced no protection in mast cell deficient W/W* mice. Therefore, we concluded that the IL-3-
induced intestinal protection against S. rarti is mediated by MMC. Interestingly, the IL-3 treatment was ineffective in
protection against Nippostrongylus brasiliensis. Significance of different expulsion mechanisms between the two

nematodes was discussed.




