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FEFEAM AR B OFELR BT RS BT« TR D
v b EECADNDHERTH D, EEMLD (1974)
13, KX b Strongyloides stercorali k §.ig b3
R LT, S. planiceps (SEHERER) LRE (RILD,
1980) L, HewxABOLFHABbMc L. Tok
£k, W, J, WM, A 2 FICKEOEAEFINEE X
NB X5 -7 (Arizono, 1976, A7E 5, 1977,
LB, 1981, {F#isH, 1983, 1984a.b, 1985).

FHR, AEERRE LR DK, W, Fxxv
*, B, 7290 s vroRERYREL, TBEOBY
CHBBOFEL DTN (BA « K@K, 1978, 1980,
B o f{f, 1982), EORIECE->TWithote. 4
B REDREFHBE L, RADORYPERT X 5 FH
MAOBFhC L b, FBALTRIELE. Sbc#Eholt
B AT 2 HBE T 5w, RIIE7 4507
o KR, FoERaNT 3RO T ER
kL, BRD D 1.

HHEEHE

1. X%#

REBINNERKETERBY & LT S hcM
hextgE L, F23vx, BE v 73 IHRLT
RS hiclEE R E L.

2. BRESY:

HIFDBRH Db, BEEOFEE LI « KT
BEETHEIP LI, S HRINIFEME « ARETH&EL, 7
4 7V THRICRE Licgdh (FRIGM) X h#ERDO
RGP AR Ulc. BRYEH DR A BURT 5 fobdic,
IR X TR LM & InlR A B Atk (37°C) i
BE L, FAEMER e et

TBJIEERERSE « Brd: RFR R

3. HEHBEOMIN

OIS AR LI KDY EL, —F
oo PRI H A %A LT Y X ¢ 1o, Prepatent
period (TIEM D B« ARBKIRRLC X 5 RIIRET
W8 L7z, Patent period (HEIBMIRTD) (X BEIRBHIA X D
ik 3 MBI TE R ko BRFIOHETEL
fo. EBRRITNT BMEDr — o PIT KBERER

(AAREESR) ELKkv5XTRE L.

4. BkOB%E

D BT U7-fER H, OB, 3 KOG EBTH
FRIgHREY A=) VEEEAL L, TOMEY B
BTTEEL, <A 7R 2—2—CREIATRILE.

5. MIFEE TIRILE

U « fRiET, 10K haRERE % Ay i igs L
fo. HmPNEEEEEA 4, 8, 10, 133 XU 27°C i E
L, 200 Mokt FRIS R L T
BB TR & g L.

6. mINDEEEHIM:

WIREHEMF 108 # > 4— v (p9cm) iy, 4°C
TIL1~50H,0°C £ —10°C Ti1310~5404EfFFF L1c.
FOHF RSB OW T X b RIIDATER FE L.

7. #ME4&MHTwRd 5 FRLHOEHIM:

AW Sml 2HE LY v — v (p 3em) KIEFRIC
SER3 5 FRIShH30E 2k, 1 H~14ARRAT L.
AFEDHIE, RERERRAKCTE Lic F A% s o E gtk
DOFMC L W R Iote. ANLEREERBEUNADOHE
Bt 27°C T 7t o k.

a. ANLHW

ALTHHER7 v v (1:10,000:43H14k2%) 28, HEE
7ml, 789K 1,000ml ORAWLIFERE L. FKE
2~ 8 (G oinc, FHIgma 37°C T 0.5~24kKF
fElg & L.
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b. bksH TEERR)

& 10, 100, 500, 1,000 f52fifi L, T oE®R
W F RlghmA g L.

c. pH

Walpole & Sdrensen fgfiiyic pH3.6, 7.2, 8.0
B TER L, Todhc FRISG R &2 L.

d. Thiabendazole

Img/ml & 0.1mg/ml i hic FREIGHR2E L
oo

e. {EiiBsE

HRBREWCEEAK Sml & Ah, Todnc FELH 30
A E L, 0, 4, 13°C icffff L, Mfko43,
FEii 27°C) b L1305 s\ i o SEE M o %%
X D HE L.

8. AMRREYSER

WA24 (B, 1) OENREMN N Lic FR%H50
Ve igofii Lc. 3 RMIE TR 1M, R X 5%
(FRRfEa M L, RRYlsra I L.
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Strongyloides sp. D% /Ex Bwioik, % rul
ET DI TR X ke K 131 TR 1 BE, A 159 BE 4
B, #x2vR2APP6THTHS. =V &2+ (45)
BITT729H3v7 QLEH) TirREShEL -1
(Table 1).

B SRl (Figs. 1, 2, 3, 4) 13/ E#ics
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Table 1 Prevalence of Strongyloides sp.
in mammals at Hokkaido

Mammals No. examined infelggédOf(%)
Dogs 131 1 (0.8)
Cats 159 4 (2.5)
Red foxes 21 6 (28.6)
Ezo-racoon dogs 4 0
American mink 21 0

e B AR e, HEROR, F Al X O RIIOG!
Hftiz Table 2 iR LTz, Ko HEH LR ST
#tkE 2.607mm T/NBETHBH, RIBTAITE» D
M7 h, FogummEMc#s (Fig.4). TiIBk
LI SR IT T . R O EFE TR
R R Sh (Fig. 7), =4tz 0.062-0.064 x 0.032
-0.036 mm THBHA, FhE (0.052x0.036 mm)
24 (0.074%0.034 mm) omIpA b, FEEKIC
Lo, EdrEErERERE s FEIgmaE Ui (Figs. 5,
6, 8, 9).

Z o F MgaurEBmcsR, R aEHc @iy
%. %o prepatent period {3 8 ~14H (F39.3 H),
patent period |} 29~181 H (¥ 72.4H) Thoi
(Table 3). KRoEEKAT Rz No. 2, No. 6, No.8 Tix
IEREIR T B - Feohd, o> 7 SO sRINEEHE R & T
8, M THRIEE gak L, BBTIRE AERDE KL

Table 2 Measurements of parasitic females, filariform larvae and eggs of Strongyloides
planiceps collected from dogs, cats and red foxes (in mm)

Rogers (1939) Horie et al.

Fukase et al Present author

tiger cat dog (1974) kitten (1983) dog (1)* cats (4)* red foxes (5)*

Parasitic female

Length of body 2.80 3.955 3.278 2.607 3.607 3.055

Width of body 0.048 0.037 0.034 0.043 0.035

Length of oesophagus 0.833 0.991 0.731 0.754 0.810

Vulva from anterior end 2.474 2.176 1.731 2.002 1. 985

Anus from anterior end 3.906 3.238 2.569 3.048 3.017
Filariform larvae

Length of body 0.57 0.66 0.596 0.584 0.543 0.554

Width of body 0.015 0.016 0.017 0.015 0.015

Length of oesophagus 0.240 0. 265 0.251 - 0.231 0. 250
Eggs 0. 058 0.061 0.062 0.063 0.064

x 0. 035 x0.031 x0.032  x0.033 % 0. 036

* Number in parenthses indicate the number of mammals examined.
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oo TRBEROMLVRITIZ Ky 23— (b
BF9eRT) % b2 CHIE Lic.

RICHIN & FRY o #8540 Tio kg 2 85 x 5
Bz, HIA B FRSHA~DRE I HE L TR
{REEA I Z 5, 4°C TR KB R ONIch -
7z, 8°C Ti320H H1c20% @ F Bighh ot A 28 te
T, ThASUIORETRIRETHD LR L. il

D HERE 10°C TI20H B0 90%, 13°C Tix10H A
n80%, 27°C T 5 HAD100% TH -~ 1= (Table 4).
IR ERIEH MY 4°C, 20AMIDRFTAHRS L, 60
%D FRISREHETH »7ch’, S0RCERT S &F
To I W L. 0°C Tix 300 4T JE L.
—10°C T11 180 43 & THIII DA fE R R T A3, 240 LA
kit s EFRToOBINIER LT (Table 5).

Table 3 Prepatent and patent periods in experimental canine strongyloidiasis with S. planiceps

Dog No. Nos. larvae

Prepatent

Patent period Maximum

exposed period (days) (days) EpG* Symptoms
1 4,000 10 61 H#t muddy faeces
2 4.000 14 35 H# normal
3 5,000 9 61 3,100 bloody diarrhea, loss of weight
4 4,000 8 89 5, 800 diarrhea, loss of weight
5 6,000 9 29 1,000 diarrhea, loss of weight
6 4,000 8 63 4,700 normal
7 4,000 8 181 12, 800 diarrhea, loss of weight
8 4,000 10 74 1, 300 normal
9 4,000 8 40 3,600 bloody diarrhea
10 5,000 91 2,100 bloody diarrhea, loss of weight

* calculated with McMaster apparatus.
T indicate over a hundred eggs per tube by flotation method.

Table 4 Percentage of emerged S. planiceps filariform larvae from the eggs
in the various exposed temperatures

Temperature (C)

Observation

periods (days) 4 8 10 13 27
1,100* 2,300 1,100 2,700 1,100
5 0 0 0 0 100
10 0 0 0 80
15 0 0 40
20 0 20 90

Each experiment consist of 10 samples.

* EpG of the cases

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

© 00 3D Ul W -

Parasitic female of S. planiceps.
Anterior end of parasitic female.
Vulva region of parasitic female.
Posterior end of parasitic female.
Free-living male.

Free-living female.

Embryonated egg.

Filariform larva.

Posterior end of filariform larva.
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ALBWPI Bahic F RIS HuL, 5ikH305720%,
3T 0.9% DETFRTH oz FEHOMHIC X » T
HETFRITERT 50, URMGBICETRT29HIED L
hish -tz (Table 6).

R CEFI O 105 BRI HT 3o 2 I 7 F RS it 245 )
P RTFEE Licad, 100f5fR Tk 1 H, 5005/
T3 H, 1,000f%FRTi1x10 AR4F L (Table 7).

pH7.2 L pH8.0 g FEYHIL, &b ld
H#E TAEFET A2, pH3.6 T3 HMIXI4ERF LA
(Table 7).

Thiabendazole i FRIgydt 1 mg/ml yrhT

1 HRFEFL, 0.lmg/ml T 7 B THTF LA
(Table 7).

(R ic FRg oA fF R, 0°C il A,
4°C T2 7 AR, 13°C TS5 HETHSH. ZHIINK
D 27°C R HATFHH (148 8, 96.7%) <i~5
E# LMY (Table 7).

BH DT DI ANMERRY SRk F i Licns, FRlghdhA
BEA LT BRI BREERE R/ MLEE, RE e Lo R
Dhehote. B 3K E TOFRFERAT S RINT
BHIiShieh -7,

Table 5 Survival rates of the S. planiceps eggs exposed to low temperatures

Exgozure 4°C Expogure 0°C —10°C

eriods eriods

?days> (3,530)* (1,200) (78b) (1%6) ?““““‘es) (1,%50) (1,500) (7%0) (2,?00)
0 100t 100 90 60 0 100 100 100 100
1 100 — 100 20 10 —_ 100 —_ —
2 100 — 80 10 20 —_ 100 — —
3 100 — 70 10 30 — 100 — —
4 100 — 30 10 60 100 100 — -—
5 100 — 60 180 100 100 50 100
6 100 — 100 240 100 — 0 0
7 100 — 30 20 300 90 — 0 0
8 100 — 40 40 360 0
9 100 — 20 0 540
10 100 — —_ 0
20 — 60 — —
50 — 0 — —

* Number in parenthese indicate EpG of the cases.

t Figeres indicate the percentages of the emerged larvae after cultivation of the eggs.

Table 6 Survival rates of S. planiceps filariform larvae exposed
to the gastric juice at 37°C

Exposure periods (hrs)

Solution
0.5 1 3 5 7 24
undiluted 20.0* 6.5 0.9 0 0 0
diluted 1:2 54.1 38.6 18.3 2.0 0.8 0
1:4 73.5 61.2 40.6 37.4 22.0 0
1:8 80.2 72.4 54.6 60. 6 37.0 0
Aqua dist. (control) 97.9 91.2 74.5 76.9 71.3 48.6

* a mean number of three experiments.

( 46
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Table 7 Survival rates of S. planiceps filariform larvae exposed
to the various environmental conditions

Exposure periods (days)

Medium
1 3 5 7 10 14
Neutral synthetic
detergent diluted
1:10 0 0 0 0 0 0
1:100 32.3 0 0 0 0 0
1:500 63.3 26.7 0 0 0
1:1000 80.0 50.0 0 6.6 3.3 0
Wapole & Sgrensen
buffer solution (pH)
3.6 46.2 25.9 0 0 0 0
7.2 86.7 73.3 93.3 80.0 80.0 24.0
8.0 83.8 88.0 86. 2 76.7 83.3 32.1
Thiabendazole solution
1 mg/ml 30.0 0
0.1 mg/ml 53.3 30.0 3.4 0 0
Aqua distilled water
0°C 13.3 0 0 0 0 0
4°C 46.7 10.0 6.7 3.3 0 0
13°C 23.3  46.7 433 0 0 0
27°C (control) 100 100 100 90.3 96.8 96.7

The media were maintened at 27°C except aqua dist.

% 2

Strongyloides planiceps (Jfh#Egim) 13 Malay o
Rusty tiger cat (Felis planiceps) » bH¥H Xh,
Rogers (1939, 1943) »\piffi & LC#id L. AATIE
FRIN LS, 1974, 1990), £ DO, BRI & Ko
BAWRFFOM (RIS, 1981), H#fdio A (Arizono,
1976), WZE)IE DR, K, 2 2F IO A4 25 (FEH
B, 1983, 1984a.b, 1985) » & HARMEFIAHE S h
too E e, BAORBIULRVY, FEHEFTO2 2+, *
vk, A % F12 Sorongyloides sp. OEAL (FE D,
1977) A HEBR, BEDEOK, ik X OEHEEmilic
ERBIELS AL TD D LHEMI B, ok,
. R, EFONEFLEIY 17 #1878 S A AL AL AL UL
BB OWEL I JUKIR, 1978).

LB B\ Tk, 4 % (Kamiya and Ishigaki,
1972), % x* v x (Kamiya and Ohbayashi, 1975,
R« Rk, 1982), K (EA < AHH, 1978), K (%
Ao AHEH, 1980) wHAENHE IR TWAHD, WTh
LA OWERTIobhTuwiew. SENE, ZhI T4

TAhs & B LI HESR IS O\ THERRR Liens, o
THBE2AI A B R SRR Yy R o> prepatent, patent period
DA, ThETwEIhic S. planiceps DA EME
WlioFEhE—FK LI, T, defmEok, H, *£x
v R HET 5 e Strongyloides  planiceps
Rogers, 1943 (§dEid) ERIE L. ¥, FxFY
FEPicemES LG L. Kamiya and Ohbaya-
shi (1975) 23% 2 % ¥ 2h LB Ul Rz g
S. planiceps L P35 2, A x 7 (Kamiya and Ishi-
gaki, 1972) 7 b OFEHHITAE 6~Tmm TH LK
FchnicnBIfi L flEh 5. S. planiceps D FHL)
W RICEBRREY X85 &, RIBPEEE T S THE %
T TRE A e L, RROWI L RE OB 3%
bhtc. Zofed, fAkta V., 2 - Vg ARk E T
e,

W7 o7 0 MBEHH» S B Eh i S
planiceps 7, Yo X 5 lefkika N LCduigEic % L
TP DT e h B 2 b T H B, <y
FELTORK < HRKDA 2 FRAML LA IR
RRCiEbid W CERN Lic LHEE YN S
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B MERR I T b B FEAR AN Bied TR & 7

LA TAERREYHIF LTV AT &b, HIIRFR
YR OERIESIESE 2 b, I 4°ClefifrT5
L20H B ¥ TR RE T HHEN AR LA, 500 Tl
PR L. /FRS (1959) 1k, 7 £ Y A #hgli5°Cic
BT 5 & 4 HTRET 5 L Lichs, ShOFERT
i, ShXyERGESiES R St RII0ZE TR
LT 20 28l e A =gt t10-13°C L X hTwb
(P, 1931, ik, 1932, HkE,1937). Ziucl b
% &, S. planiceps 1 8°C 12\ T & F RIS H
HlLic & En b, BIEBHEEL X vz, $Hs
98 X b EREY IR R0 L E S R

H 4R gl R OGRS DT (1958) Dk
% Kb &, S.stercoralis o F flghduz 0°C T10H Hic
2.5% OAEFRTHLHN, 12 H AT XTEBEL T
5. FOREGHICOWT, Atia et al. (1982) 1,
4°C T 2 0 H, 0°C Tz 128¢h], —4°C Tix 6 RfHIT
FEIRT B LT B, 1T (1961) 2 X B &, S, ratti
o F R 2~3°C T8 H, 5~6°Ct 7, 9~12°C
T8 HHICI00% DR L > T\ 5.

&l S. planiceps @ F B&hh o (SEEHIME,
0°C T3 H, 4°CT10H, 13°C 7 HHRERNRS
L, 0°C DBAXIRNT S. ratti DR EIEAET
HH. ThbDT Enb S stercoralis @ R KighHiz
S. planiceps % S. ratti O FHghHC B L THE LL
BRI Z E b Ll o1,

ALEWC AR FRgh, S. stercoralis Dz h
13390 4, S. ratti o%hH 330 0TI TIER
Oll5E, 1961) LTuw3%. —7Jj, S. planiceps o F K%
B 300 S TR LIS £, Thbo 3fuHkT
IR RE YL T RRIR S HESE LTz, L LS. planiceps »
F B SRR BE OB &\ DRG] fEME b e &
iz,

R A O 105 PR s B R A R L, R
HEHEOEE (0.15%) Wiy 1,000 (SR TIX14 0 %
2 100% o FRIGBRFEERLR bR,

FRghext+2 pH o4 pH7.2 & pH8.0
BRPTBE LI L C A, L CEMAETR L, pH
3.6 oEMEwETIE 3 BB LaATE L. & OB
Ve (B, 1939) & AKEDMEI R R L.

BN ERIEIC AR BRFIE LTHa b h b
Thiabendazole 3. S. planiceps FRIG TR LTHRE
BRI,

SRS (S. myopotami, Burks et al., 1960,

S. procyonis, Little, 1965) 12 X 5 Afkp i IRITREA
EXNTWDS, 2T S. planiceps wFWT 2 FIDOA
Y KR AT, FRYBOKERARED R
T, 247 A TORBRGE (FFEAD, 1974) ©HHE
FA B R R e (S o

¥ & B

e A D &3 % Uk TR S he R, i,
FREVR, TVARFRIVT AV N I v I2O5 Y
WAL, W3 MG RoF xR, Z OEEHK
WORE &R o F RSO KM Tk 28k
R LIc, ¥ B E T AMERPEER L AR,

2. RLUEH W4 Fx%2%6FrbERLFE
MER A B Ut MR, 7 4 59 7RISR, S0
FRENF Y, B X0 ROBYSEBIC 17 % prepatent
patent period 7g &0, = D4 Strongyloides
planiceps Rogers, 1943 L [a5 Lz, FlcHicieldx &
LTHF2F Y rH Mzl ‘

2. JEYHER U K108 7 SR TR EE B, &
MR, AERD AR LK.

3. WA EELCRA Lck $20H KR TR RSB O
WEHGE A @l#g 5 &, 4°C TR LTI v,
8°C TI1120%, 10°C Tix90% »Et L7,

HIRA N Licd &, IFE5M T TR % LA
HESTSH &, 4°C TI20H RAET60% DEFFIND -
tehs, BOH AT TIXIER L7z, 0°C T2 300 4 TI0% 3
H:TE, 360 HTI1E3ER, —10°C T 180 4T 50~T100%
PAETET B P, 240 43 TIXFER L.

4. 74 7Y THEGgmAKPICREETS &, 0°C Tk
1, 49°Ctix 7 HMH, 13°C Tz 5 ARIAEfF L. ¥
to, ALV B7°C) rhTix 3R & THT L, Ml
TR T D EIFBIAER Lie. stk (PHT7.2) L7
# VP (pH8.0) wwohcix14HM, M (pH3.6) %
WirbCi 3 BIAAE Lic, SR 0 10f5 Mg b T
QUMM IER S 5 A%, 100 5L Lo MBRw HTiat
FRAA L.

Thiabendazole ©» 1mg/ml & 0.1mg/ml #FHT
3, ThEFh1ABE7THHETHEFELE.

5. 240 AMARRYFEERC S, planiceps » F Rlhr
iLe b EERAES NS E R TR LT,

Hia#nic My, WEMA G RIIERAY « FE
MG, ATE RS SRR 5.
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Abstract |

THE PREVALENCE OF STRONGYLOIDIASIS IN STRAY DOGS,
CATS AND RED FOXES OF HOKKAIDO AND THE RESISTANCE
OF EGGS AND FILARIFORM LARVAE OF STRONGYLOIDES
PLANICEPS TO VARIOUS ENVIRONMENTAL FACTORS

KENJI MIYAMOTO
(Department of Parasitology, Asahikawa Medical College, Asahikawa 078, Japan)

The present paper deals with a prevalence of strongyloidiasis in mammals captured from central
and northern Hokkaido and with the resistance of eggs and filariform larvae of Strongyloides planiceps
against various environmental conditions, especially against low temperatures.

Five species of mammals (131 dogs, 159 cats, 21 red foxes, 21 American mink and 4 ezo-racoon
dogs) were examined for the parasite, and three species (one dog, 4 cats and 6 red foxes) were found to
be infected with Strongyloides species.

This parasite detected in the three species of mammals, was identified as Strongyloides planiceps
Rogers, 1943 by morphological features of the parasitic females, filariform larvae, eggs and by observa-
tions of prepatent and patent periods in experimentally infected dogs. This is the first record of the
red fox as a host of S. planiceps.

Symptoms of experimentally infected dogs include bloody diarrhea, anorexia and weight loss
about one week after exposure.

The minimum temperature for the eggs to develop into larvae was 8°C: they hatched 20 days
after incubation at 8°C, 15 days at 10°C, 10 days at 13°C and 5 days at 27°C; they did not develop at
4°C. When preserved eggs in various low temperatures, the eggs survived for 20 days at 4°C, for 300
minutes at 0°C and 180 minutes at —10°C.

At low temperatures (0, 4 and 13°C), the filariform larvae survived for a shorter period of time
(1,7 and § days, respectively) than the control (over 14 days at 27°C).

In artifical gastric juice, the survival rate decreased from 20.0% to 0.9% as the incubation time
increased with undiluted solution, but increased with dilution of the solutions.

In neutral synthetic detergent solutions, they survived for one day in a 1:100 dilution, 3 days in
a 1:500 dilution and 10 days a 1:1,000 dilution; none of them survived ina 1:10 dilution.

In Wapole and Sgrensen buffer solution, they survived for 14 days at pH 7.2 or 8.0 and for 3
days at pH 3.0.

In thiabendazole solution, they survived only one day in a concentration of 1 mg/ml and 7 days
in 0.1 mg/ml.

Neither infection was established nor creeping eruption was observed in two human volunteers

(male and female) who were exposed percutaneously to 50 filariform larvae each.

(50)





