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Orientostrongylus ezoensis & Nippostrongylus brasiliensis
B F7AXI0MFIHFET 2 LBMERLRRET,
BALBWTILRLIBRERET 2 Mo T
% (Tada, 1975)0 LA L WMEDNRFHR L LB L THD L
0. ezoensis \3REIBRHEI CHPERE B L bV OIIH L
T, N. brasiliensis i3RI THBERE B %) L)
BVAH LN D (Haley, 1962 787K, 1979), FEH L Xk
WED T v MEEATOSM, BE, ERCBIT 58
HYRBOZLE 2 THRE L 7227 (A48, 19884, b),
ENOIT LD EHEEYRABOENC L ZBEATORF
HERRIPTEOMTRLZD EFRBDOLN, BIAE
N. brasiliensis D356, D EIEERE £ R E, L oBEMER
THRRIEERAYHOMCBEOBE» SR &
N7=DxF LT, 0. ezoensis DIFA, BKBRDOPER TS

HERMRZERMFUE

BMEED DY, LA EOEEHTHRAILRNE
1R, BEOBENICAL NI, ZDER, N. brasiliensis
DEIARTIIIER IE D o 72 DI L T O. ezoensis T
EHARDEINAS A S N7z, N. brasiliensis \~ B} 5 28 HE
HREEORERIEICL B ENELALMLNTVS
%% (Haley, 1958 ; Hurley, 1959 ; Jarrett ez al. , 1968 ; Ogilvie
and Jones, 1971), O. ezoensis D&, ZNEPLE LT LB
BRETId 72\,

ARTIBEL PO REL 2053 TT Yy bIT
FEFE L, N. brasiliensis B & U° O. ezoensis WiFE D FEJR 5
BT 2EEERR, 2hen 1 QIEEOGHA A1,
19883, b) LB L7, 2L TZOMERD S, MEDOEI
PEFEINT S 2 QEEOREOENEHL2ITL I,

MH B L UHE

B hkE e B0 YL EERICH W72 0. ezoensis &
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N. brasiliensis \X AT (BEA -8, 1988 2, b) LFEARDRHMET,
ENEFNTIIMFoTRRFAFTLTEBNDTH S, FEERICIZ
RS IR (0. ezoensis) & RAFIEETE (V. brasiliensis) T
B2 L BRY M TR R, BL27HSO
Moy b (714 R85 =R, FERBWILL ) AF) M
L7o ¥ER L O. ezoensis TWET v VAV YV F % ffio
TEWIHEROEM L, N. brasiliensis TIX Iml DY )V 2 1)
VYY) v VRS TT Y b DRE EIRERICE TR L
2. BEREIFR—0BEC L TBLZ HEMOMREEZ B
T2 04T 7% o 720 HEREBEOMAE b n=10+50 (1 B H
DRGSR E n=10, 2 [ H 0 BG4 5134 n=50), n=50+50,
n=50+500, n=500+500, n=1000+1000, n=2000+2000 © 6 E%
BETIT R0 72,

BB OB 2 B H 0EfE# 721 HICT v b &BBE
LT BEBEBEERYEL, 2nFRICOWVTHFEREK
% ERFMEET CRXT, 20 EEERHQRE & 2H
HoBEEROATH »OERL . 20K, BE TSR
LYK 3cm DRIETUIMTL, K4 800 FVv TAEERE
KDAo7Y % —V (#E6cm) AN, #40°CHOHIIED
AT B A B S & TR AR R 7, BT v
PR ERBICH L TERAENR 621 ETH - 72,

KRG REOFHE KA S BB (I D)

AR 0 REBREPIRASE R L ) S W R d

BEIHPRE) TRLE.1HH ) oML EHL)
B 1 BB ECEERRL 2R EO— B & IRAEEL,
ZOEE»POUFFEC IV EFLEONRELEEL
TR 770 BEREHAR 12 2728 COFIRZS TR 1AM & L 7o
#1UC 1 Ha 7z b oS Ly dR%it 2 O H o¥EfEsk
10-16 B 2 W E DML RATRBR & 2 Y, EINEE 247
ZoTWhEEDLNBZKL) DIy F2EHRLTHELR
7EAEMBEROKE 1 Bz OXMAE LY RES S
HEL 7z BRI v M EERB M L TEREN 3-

I0IET& o 72,

REEOF: 2 MB0EEK 821 HO T v F 28R
LT b Nz FAERR O AR 251 L 72, 5Tl Haley
and Parker (1961) D FiEICHE L, ABAEKE & T ¢/
BETEEYF->THEEZ T T OEL TS, #FiE~
4702 —5—(=avB) E2HWTITho7,

S

1) EH o [RE

0. ezoensis BREFEO R O MUK L 1 @] H & 2 @ H D#E
FESHRBE DD VA (n=100 LLF), F¥ 56%2U LD
BWERRAE S Nz, Lo LIEREL) s At 550 Bl b
WHIINT B &, FHELLEE 26-35% 4T L 72 (Table 1)o
b D% B (AR YR, 19882) @ 1 [ D FH 0
IR (n=50: 61.1%, n=100 : 70.0%, n=500 : 64.2%, n=1000
:62.3%, n=2000 : 59.4%, n=4000: 55.3%) & HELL 72354,
SR 2 [EEAE O J7 AT AR LR 5 7248, & 12550
DE0EERERICBVT, 20ERIKE D272 (=100
: 1=2.06, 0.05<P<0.1, n=1000 : t=5.40, P<0.001 ; n=2000 : t=
6.84, P<0.001 ; n=4000 : t=4.72, P<0.001),

N. brasiliensis BHFE DR B D BRI 1 [ H & 2 [ H
DEFEL RASBAHEE b L 7% v n=60 DA, FIY 15%0H
RN S N7z, LA L n=100 ML E 032K T Y
14%DIEF AR W ENZE L % 5 72 (Table 1)o BEHR (A%
¥, 1988b) @ 1 LD FHRIULE (n=50 : 55.3%, n=100
: 58.1%, n=500 : 59.6%, n=1000: 72.3%, n=2000: 70.7%, n=
4000:70.4%) & HEL 7256, TRXTOEEHICBNT

2 EEDFHHE L < BIRERIED 5 72,

2)  BEREL) B L R SR K
RS R ORE A MZAL : 0. ezoensis & N.

Table 1 Recovery-rate of adult O. ezoensis and N. brasiliensis from rats reinoculated with different numbers of

infective larvae (Lj).

No. of Ly No. of Ly Total no. of O. ezoensis N. brasiliensis
firstly secondly L; given -
given given No. of rats Mean recovery (%0) No. of rats Meéan recovery (%)
examined (Min-Max) examined -(Min-Max)
10 50 60 7 56.0 (33.3-80.0) 8 15.2 (0-30.0)
50 50 100 7 59.5 (45.0-69.0) 11 3.9 (0-10.0)
50 500 550 12 25.7 (11.3-45.6) 6 1.7 (0.2-3.3)
500 500 1000 21 34.6 (13.1-58.4) 10 1.1 (0-2.8)
1000 1000 2000 9 26.1 (15.9-36.8) 9 0.8 (0.1-2.5)
2000 2000 4000 10 26.5 (15.2-35.5) 16 0.9 (0.1-2.5)

The second inoculations were given 7 or 8 days after the first inoculations.
The rats were dissected between 7 and 21 days after the second inoculations.
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brasiliensis BRI\ 817 5 KR S RBOZAMNZL B QOB O¥EERKS-11 H) WL O#EMLEKAD, ¥— sk
% Fig.1, Fig2 KE# N FNRT, (1 BB 0¥E/EER 20-21 H) 3L og 5 R

0. ezoensis BHFE T2 1@ E & 2 A H OEBBEAIL R BLEZ23BOYRKL % o720 ZOBLBREUIHTR L
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Fig. 1 Daily changes in the number of infective larvae of the next generation obtained from rats
reinoculated with different numbers of infective larvae of O. ezoensis.
The infective larvae of the next generation were obtained from the filter paper cultivation technique.
The second inoculations were given 6 to 9 days after the first inoculations.
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Fig. 2 Daily changes in the number of infective larvae of the next generation obtained from rats reinoculated
with different numbers of infective larvae of N. brasiliensis.
The infective larvae of the next generation were obtained from the filter paper cultivation technique.
The second inoculations were given 7 days after the first inoculations.



MEI1E1 BdH 720 ORI 0. ezoensis Bt Tid
1@ 8 & 2 [ B oY) LA 100 LT 0SB0
A, T3 188 L EOBEH SR A TR L 72 2%, HHEL) BEK
HEEINT B IC oM THRBITEA L, SR R A EAT 1000
PETiEB L2 50 nERLRE L s o 7= (Table2), BE
(B -9, 19882) O 1 [IHEFE O T3 H L B (n=50:
234, n=100:293, n=500:75, n=1000 : 40, n=2000: 63, n=4000
:30) LML TA D &, HRELYRBEAT 100 LT 0BA,
2 [EERE O 5 A S R B A 7% A o 7245 (=100 : t=4.11,
P<0.001), 1000 BL_E T3 A% 4 (n=1000 : 1=0.89, 0.2<
P<0.5 ; n=2000 : t=0.59, 0.5<P<0.8), & %\ iI:Hic 2 [FEHE
DFHEE G REIEE D o 72 (n=4000 : 1=2.43, 0.01<P<
0.02),
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N. brasiliensis FEHLEE T EEFEL) RAREAT 100 LT 04>
BEEOBE, ¥ 12D EoBEHGRETH o 72, LA
LEAEL) ARSI T 2 lIc o N TR S BuTmA L,
HEREL) MABEAT 4000 TIXFY 33 ORI L &% o 7:
(Table 2)o BEHR (BEA -3, 1988b) O 1 [IHEME 33k H
¥ (n=50:1093, n=500: 632, n=1000: 771, n=2000: 519,
n=4000:308) & HBLL 72358, EOHBRICBNVWTH 2
[ HERE D 7 HSAR I W S B A % b o 720

FEBRROEER
0. ezoensis FRYFE T3 1 [ B & 2 [ B 0#ERELY BEI D
&A%\ =60 DRI B VT, HERIZFEY 2.02mm,
M 21373 3.01mm DR AR %R L 72 (Table 3)o € DEK,

3)

Table 2 Number of infective larvae of the next generation per day per female (LPDPF) obtained from the
faeces of rats reinoculated with different numbers of infective larvae (L;).

No. of L; No. of L; Total no. of O. ezoensis N. brasiliensis
firstly secondly L; given
given given No. of rats LPDPF (Min-Max) No. of rats LPDPF (Min-Max)
examined examined
10 50 60 7 188 (107-241) 4 132 (0-316)
50 50 100 5 198 (136—243) 3 167 (82-211)
50 500 550 5 104 (64-195) 3 36 (0—-69)
500 500 1000 6 52 (28-97) 6 87 (8-159)
1000 1000 2000 7 56 (24—116) 7 72 (6-218)
2000 2000 4000 10 49 (11-118) 6 33 (0-65)

The second inoculations were given 7 or 8 days after the first inoculations.
The infective larvae of the next generation were obtained from the filter paper cultivation technique.
LPDPF is indicated by the mean value per day per female during the period from 10 to 16 days after the second

inoculations.

Table 1
numbers of infective larvae (Ls).

Body length of adult O. ezoensis and N. brasiliensis recovered from rats reinoculated with different

No. of Ly No. of Ly Total no. O. ezoensis N. brasiliensis
firstly secondly of L .
given given given No. of Mean body length (mm) No. of Mean body length (mm)
worms worms :
examined Male ‘Female examined Male Female
(Min—Max) (Min—Max) (Min—Max) (Min—Max)
10 50 60 93 2.02(1.7-2.4) 3.01(2.1-3.6) 45 2.78(2.2-3.2) 3.51(2.9-3.8)
50 50 100 335 1.95(1.6-2.5) 2.90(2.2-3.4) 19 2.92(2.3-3.5) 3.27(3.0-3.8)
50 500 550 393 1.79(1.3-2.2) 2.61(2.0-3.3) 14 2.81(2.6-3.2) 2.86(2.4-3.2)
500 500 1000 460 1.82(1.2-2.3) 2.63(1.7-3.5) 58 2.87(1.7-3.0) 2.56(1.5-2.9)
1000 1000 2000 301 1.81(1.1-2.0) 2.77(2.0-3.1) 66 2.38(1.9-3.0) 2.43(1.7-2.9)
2000 2000 4000 313 1.82(1.3-2.3) 2.59(1.7-3.4) 358 2.23(1.4-3.2) 1.71(0.8-3.0)

The second inoculations were given 7 or 8 days after the
Adult worms were recovered from rats between 8 and 21

first inoculations.
days after the second inoculations.
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SOEBIHAOND SO0, HIEGRBEHOMME & i<
HEE D/NEULASTR®D & L, n=4000 O % BIEFERE TR
133 1.82mm, MEHRIEFE 2.59mm 2R L 7z BEH (A
-3, 1988a) @ 1 AIHEFED T AR 0=50-100: § 1.93mm,
% 2.91mm;n=500: § 1.97,% 2.96;n=1000: 3 1.77mm, %
2.75;n=2000: 8§ 1.87,% 2.76;n=4000: 3 1.89,%2.46) &
B L 723548, Z05H 6 NG WEEFERE S & 1Lid (n=2000:
2, t=0.35, 0.5<P<0.8), B 5 H 2 1 EHEREOF K & i
FERE (n=1000: £, t=3.46, P<0.001 ; n=2000: ¥, t=2.24, 0.02
<P<0.05; n=4000: &, t=4.82, P<0.001) % DI/ &\
HEREBE n=100: T, 1=2.94, 0.002<P<0.005, %, t=1.85, 0.005
<P<0.1;n=1000: 3, t=1.96, 0.02<P<0.05 ; n=4000: £, t=5.03,
P<0.001) &Y, —ENHAMHI RO L NLEH o7z,

N. brasiliensis BYeRE TILIEREL) RASTIAT 60-100 D 3K
RIS BT, HEHUEFR 2.92mm, HEHUE T 3.51mm
RKAEE 2R L 72 (Table 3), £ 0%, HRELRAIM OB
&b ICBERIZ/NEME L n=4000 D5 BEEREREIC BV T,
HERIEF 2.23mm, MR IEFEY 1.71mm O R/MER 2R
L7zo BESR (BEA-JE, 1988b) 0 1 [IIEFE D FH RfKE (n
=50 : $3.25mm, $4.54mm ; n=100: §3.13,%4.54 ; n=500:
$2.84, $4.23;n=1000: §2.91, $£4.28;n=2000: $3.02, $
4.36;n=4000: $2.92, $4.19) & Ib#§ % & ¥ DREFERC
BWTH, 2 EO S P REREEANE L, & i
BOWTHETH o 2 (TRTOERHICBWT, LRE, P<
0.001)0

£ =

1) B EHREE ’
O. ezoensis, N. brasiliensis & b R O BIYLE L 1 [1HEFE
D & (HEA-IE, 1988a,b) & 0 2 EHEEOFAME» o720 L
ML O. ezoensis TR RBIIC Lo TR Y, B
SRR % VA (0=100 BUT), 1 B & 0 213/
EH o 2Dkt LT N. brasiliensis T3 8R4 BT
B4R 7% < 2 EIEFED H 5B BV ERE & R L 72, N.
brasiliensis To b N5 & 5 %487z BIUNROE T 13 DI
BH MR I (Trichinella spiralis, Strongyloides ratti) T b
MHNTH Y (Loveeral. , 1976 ; Olson and Schiller, 1978 ;
Bell and McGregor, 1980), FBENPRIERIBIC L B EE X S
NT VB, N. brasiliensis DHy&, IgE < B 0 B2 h045,
BEOBEMREICL > TREDHRIMT b TV D L
] ST B Millereral., 1981), 21Xt L T 0. ezoensis
T N. brasiliensis T& b 1L 5 & ) % EEROET
BB O ML Do 72T LD, TEEM D5BEEEA E & R
L THEM LSRR, &2 Wiz REORICEEORE
RISt 2 28D 2 O i v, F-8E0K
O & > TEYEIMET T2 L2 b, FBEORER

B D ER, B 2 X BOEE A A T OBTHRFEI £ D
BEFFHNTVE I EHELONS,

2) YR kMAEL R

RUAREHL BB L b 2 [ 0 REEFER BN
BmZRL 2, ENKICKEZEBEVERLN I, N.
brasiliensis T3 & DEEFEEIC BT D 2 [0 B OEFERF I A
SN I IER Y RBIENET, &b TOEKOY
BEHAR LD SN T E R h o 72 H(Fig.2), 0. ezoensis
TR BRI L > TERROENBIER %S D
DD, &b TEEOLRBEL AT b N7z (Figl)o TN
13 0. ezoensis T2 2 MIE ML - HOREE, EEN
N. brasiliensis £ ) I PICEETHSL I EERLTHBY,
Bk L 72 N. brasiliensis 23t 3 A BEDRE RIS N.
brasiliensis D¥EFECER LR FEEBLIZLTWD EVE &
5. 72752 [E3EREIC BIT B N. brasiliensis D¥54, 1 B
DH (EAR-YE, 1988b) LLBL T, a1 BHM M
H ot 40 UL L), ROFEH AR S N7 (Fig2)o &
X N. brasiliensis T & Ogilvie and Hockley (1968), Jenkins
and Phillipson (1972) A5~ 7275 % O fi FUC S i X 725
BPLEHEAET -0 LEZ BN, b DOBRIL Hurley
(1959) S & 5 WHHCBIT B N. brasiliensis DIREEE
RMERT 2 LCEELRBE R Hs T2 b N RV,

M1UE1 B 720 0L REUL N. brasiliensis TIEE
DO BEERE T 1 MEEMERE & R T 2 B O A
B oM h o, FHICH LT 0. ezoensis T3
PERERE (n=100 LATF) % BR\NIE, 1 [IBEAERE & 2 [IEEMERE O
R DM 4 BB D23/ E& 2o 72 Aflica (1931), Graham
(1934) L N. brasiliensis D KGRI BV TREENRE
KIS X 2 HELENROBLEHEL T, #EHL)
MBI EROENRE IR PERRTHLND N
brasiliensis DEHRDREOBA S 72, 2h o DG L[
BOERICEIBDDOLBbNE, —H, O. ezoensis i3 N.
brasiliensis \3 1V 1 B & 72 ) O S IR D BA 1E 4
b ol E2b, 2 MM L 2BENRERIGIC
BIEBEALEEBINZWLDEEZ LNE, . ezoensis T
b EREL R OB L o THELIT 1 B 7z h Ol
GRBOBI DR SN, TNIEEORERISICL S
BRIV L) IAFBFECLIEEICL o TEPDOH
EXEV-bnrEZLNS,

3) EEHRBEFERBROEE

N. brasiliensis O BRI HREL) HAREOHEIME & b1
BHEL/NUER RO N, LD TRTOEEEICBVTL
EERERE (A S, 1988b) & D/N&h oz, FHICHL
T 0. ezoensis TIIHEFEREOHEIMNC X 2 RIEKED/NEI4L
BHHN2b 00, | HAER AR, 19882) L HRT
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1965 ; Ogilvie, 1965)0 AT H 545 N. brasiliensis D H
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ezoensis i N. brasiliensis & S8 U THHZE % BE 0/ NEI{EIE
HRONLh o/l 2, BEDRERGIK L B2EEDE

ERIEEAE VSO EEZSND, 0. ezoensis THEHN

TEEG BB L b L) MEED/NMLIz B #
5 <, 1 EHEE DS (AR, 19882) & EIRE, Sk0d
B L DA, REEBN L OB VEL-bDL#E
PR (7N
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’ Abstract

COMPARATIVE OBSERVATIONS ON DEVELOPMENT AND OVIPOSITION
OF THE NEMATODES ORIENTOSTRONGYLUS EZOENSIS AND
NIPPOSTRONGYLUS BRASILIENSIS IN TWICE-INOCULATED RATS

KAzUYOSHI FUJIMOTO AND EITARO HORI

(Department of Medical Zoology, Saitama Medical School,
38 Morohongo, Moroyama-cho, Iruma-gun, Saitama, 350-04, Japan)

Development and egg production of the nematodes Orientostrongylus ezoensis and Nippostrongylus
brasiliensis in rats were observed when variable numbers of infective larvae were orally or subcutaneously
inoculated twice in the hosts at intervals of 6 to 9 days. Results were compared with those of similar studies
on single inoculations of both species.

In both O. ezoensis and N. brasiliensis, relatively fewer infective larvae developed into adults in twice-
inoculated rats than in single inoculated ones. In twice-inoculated rats, the recovery-rate of adult O. ezoensis
was much higher than that of adult N. brasiliensis.

Infective larvae reared from those in the hosts’ faeces by filter paper technique were evaluated as a
parameter of adult parasitic egg production. In both species, the number of infective larvae of the next generation
reared from those in the hosts’ faeces increased after the second inoculation. The increase in number of the
infective larvae was greater in O. ezoensis than in N. brasiliensis. In both species, the number of infective
larvae of the next generation per day per female (LPDPF) decreased with increasing numbers of infective
larvae inoculated. In N. brasiliensis, the LPDPF in twice-inoculated rats was much lower than that in single
inoculated ones, while in O. ezoensis, the LPDPF was not markedly reduced in twice-inoculated rats.

The body lengths of adult O. ezoensis and N. brasiliensis recovered from the twice-inoculated rats
became smaller with increasing numbers of infective larvae inoculated. The body length of adult N. brasiliensis
from the twice-inoculated rats was much smaller than that from single inoculated ones. Clear differences
did not exist between the body lengths of adult O. ezoensis from the twice- and single inoculated rats.

These results suggest that development and egg production of O. ezoensis in twice-inoculated rats are

affected by the number of infective larvae inoculated rather than by host immunity.





