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kR, RNEEZFLMCESEEOBY» LRIBS
nNTRY, BREELED TURWETHHEE LoFER
Thb. bBREICET 2 XRIRBOFRITRAEIZ, KB
IOV TITRbh TR Y, KT, H#0F0.5
%ERE, XK TIHIRFEB~T0% L ERTHIH,
T, HLI~T%EBERTHIZEPMBATNS (K
F, 1979). HAEBPICE T 3 RRIRBOFAER, 1FL
AMEFTEDbhTELT, b ¥ aicdbkicknTxyx
(Erickson, 1944; Miller and Harkema, 1968; Schlott-
hauer, 1964; Stuht and Youatt, 1972), == 3—3> (Er-
ickson, 1944; Monson et al., 1973) /s Y OFEN B 51z
FTEu.

2 XX Nyctereutes procyonoides \ZIF 5 KA MK
DFEF 2D THE LI DHE - A% (1938) Th
v, LIk, BE (1951), #&IH (1960), HniE (1961) o
BEVHLND. RE - Ak, MEOBMEFNT, BAs
XX ThDH, BFH, RIHOREHL, BPETOREE
ZXXTHB.

BAEY XX ICOoNT, KRRBFBITRFAELTiro%k
TN D, FEOIRELPEOAMCELET 2H
EZXIXZOWTHTRERET S L & bic, Kbk
IZ2WT, RO HRRH Uil & BRI et &
1772201,

il

L HiE

1978 4EA~ 5 1980 4EDIC, BB ILTEERA: bR I
Bich i TS hich vy K& X% (N. procyonoides
viverrinus) 63FFEICOWTHRICIVHELZ. Zhbd
7 XX DR, HIETRETHD. AOLE - FBHRA

HRBETRFREMRENRFHE

DR Lo dufgi, ABAERIC ClhEE, 5%Fr<
Y U THEERTFL, MEFNRNETR Ok, BEk0H
B2, BUEE LTS M7= ) — MRV

BEERE LI XX0fHIsez 0597 (Mf)
DRER, 7+ brFERE (KA, 1959), Xk
BENRIR DX — A F YR X T2k,

Z XX IR Uiz Bk L TR B ik 5 7
OIZFEHLIRFEOBMEIZ, N T UYTH Aedes
togoi IZTHE S 3 MG & RBYeKic EBRRY
L, BRth144~322HICHRL THELL D, BIUVHR
BYRD OB RBEE fviz. £, Mf FHlEOH
BrRE Lic Mf BB, FEHEO—APRELLR
i Bl v b BB X BFE (KA,
1973) Th 5.

B K

Z X X63FF 2 (3.2%) DAELEB L O iRk
W& Y BEOXRERE R Sh. 13 No. 1)
X, 19804E1 H, #hs)IIEAEBOIAHE CHES 2L 0
T, HEMm 3T, MEm 3 LR S hiz. o 15 (No.
2) 1%, 198043 B, RIRFEHHHICHEIALO
T, #Em 1T, #Ed 2 TR S, REBEORE
ZAFHAME X, Table 1IRTZEL THY, Fhomfk
DS HIEME 5 L (Figs. 1—4), FEMIISEM
T, ABERELT, M hozHA T/PNE EEELIE4
FHERDD. BIREOLRLBFICHAL, wTho
MBI S FEAICIE M DSBS bz, BRI
S URT, NESRREEEARESDORL B ZER %
Z, EERELEAMIMRNC 4%, MBI 1, &5
WAL & 0 $%ERIC/ LB 4 R S iz, BB D RE
HHRE L K ERUER R SRR & i Rk B o R
BOZRC—HLTRY, ZhbiEzE KRR BOBRH
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Table 1 Comparison in measurements between the adult worms of Dirofilaria immitis
collected from naturally infected dogs and the present worms

Raccoon dogs

Animls Dogs
No. 1 No. 2
Sex of worm Male Female Male Female Male Female
No. of worms examined 2(3%) 3 1 1(2%) 5 5
Length of body (mm) 155+ 51 280+27 175 275 152+12.9 309+1.9
Width of body (mm) 0.71+0.09 1.02+0.06 0.74 0.91 0.65+0.05 1.09+0.05
Uerye ring from anterior end 389157 413212 462 435 382427 405+25
Cervical papillae from anteri- .
or end (pm) 937+184 770+ 54 990 897 697 +29 696 +59
Length of esophagus (ym) 1550+112  1509+100 1478 1689 1199+157 1508+89
Vulva from anterior end (pm) 3144+293 2323 3983+637
Length of tail (xm) 112+6 206+32 118 224 104+7 286+73
Length of spicules (y:m)
left 283+6 290 348+16
right 198+0 198 196+8

*: No. of worms deceted, each containing one damaged worm.

BLRIELZ. £2% X% No. 10MErbix, 7t
FUoERBEICL VSO M BSREHEh, # X% No.
2 ORI EEIRFE» > b Mf 2B S hiz.

ZX X005 R Ul lREB O R 2 ERRGLR» 5
HFonicHiEOH & 2 s lE L L7 (Table 2).
Bigett, SRR BOME R ETERNC Mf 2 /BT 5% T
DHE (HERHEAEE) 126 #H (Orihel, 1961) TH 3
h 5, Table 2128\ TI3RGYL194 H LARED BIK DR,
AN TS, ¥ X bR LcBEE, ARICHE
LT, REFEDNEII4A DIEORB R AL kL T &
T OBRWERBERLTWE. iz, BARBRLERY LA
b L OHEIZ BT HEZED bl

ZXx LRBIOHOMAp Mf izonTh, 7TV
FEHIEIC X DRBFEARTHIER, FIEOFHRIEE ik
¥atL7z. Table 3DZ¢<K, #X% No. 17560
Mf X, RAaH0 ME X )L, Moo ME Tk
WL DThHDk. El, #3X% No. 2 &Y EHRE
Rk 2REHIME (EH) 1, # X% No. 10DiEfE
BEATOHAEL Y $13.2% &8/ Th o7,

z =

2 XxE, REEWTHY, 7Lr—Ar6ER, db
N b AHURIC T T L, HifERE, BRREOET Y
THIX O ICERT 225, BfEX, F—rv3,

T : Mean=+standard deviation.

VET MCETEERMPENRSOTNS Enbh 5 (Cor-
bet, 1978).

AACix, bl cAEET 5=y % X% (N. procy-
onoides albus) &, ZJN, WE, FMcEETSHSF
# X% (N. procyonoides viverrinus) ® 2 HEHI 5
(Corbet, 1978). # X X IZRRIRBEMBHFAE L HE T,
PREZEONATEY, 9FIHH2 (Table 4). B
DIFIF 2 HFITBFAES XX (RE - Ak, 1938; SN,
1961), o 7 FIIEPETHEETSIL TV XX (&
H, 1960 ; BF[H, 1951) TH5. 2 9FIF 1 FIA 8
ECHESATWET V¥ X% T, o8 flizsy K
XX ThB.

BAES XX ONTRARRBOELDEREL A L7
H|EZ WY, SEIOREETIE, FINPRIBRKICERT
ZHES XX ORRRBFERI, 3.2%LER ThHo
7o L, B3 (1960) 04 BHTHRILBWIE CHEE
L72# XX 11THD 9 554.5%IC RARBEFEDTRD bh
e a5 L, # X3 LETHO KRR BFRTHRC
B ST, REFRCERICFEN Bz DL
#EgEEhs.

BAEGIYIC T 2 KRR BFITHRER, #XXLFEL
REHZBT DXV % (FRXE YR Vulpes fulva, JREX
Y % Urocyon cinereoargenteus), 23— (Canis

latrans) 2 2 W\ TRETOHREIWL 20HZHbhb.
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Explanation of Figures

Fig. 1 Anterior part of body. Dorsoventral view.
Fig. 2 Anterior end of body. Dorsoventral view.
Fig. 3 Posterior end of female. Ventral view.
Fig. 4 Posterior end of male. Lateral view.

XY RILONTIE, IFRYFMTIE, ROFERN36.7 N67.2%LEETHLDICHLT, REXYFTDZER
% (Schlotthauer and Griffiths, 1964) L ERTH DD 120 % (0/48) T& % (Walton et al., 1963). Z DIEH
123 L TIRIER—HIRIC B W THRE Y (12058) - JKfa b ) =2 m I FMTREX Y X126.6% (1/15)

¥Y3x (6FH) 120% (Erickson, 1944), {RX Y xRIiC (Miller and Harkema, 1968), = =—3— 7| THEX Y
4.8% (4/83) (Schlotthauer, 1964) D& A4 SRR H 2120.3% (2/551) (Monson et al., 1973) &(#RD T
HEITWD. AR s =Y 7 TH, RTOFER REPEVBESA TS, —F, I VT HERET
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Table 2 Relation between aging and body length of Dirofilaria immitis recovered from the
heart and the pulmonary arteries in dogs with experimental infection

Length (cm)

Age (Days No. of Male Female

_ after dogs :

infection) examined lv\ggi'n?i Mean (min-max) Eg;‘ncx)s Mean {min-max)

measured measured

144 1 104 12.5( 9.6-15.5) 121 15.9(11.2-20.1)
148 1 85 12.4( 5.4-15.9) 116 16.0( 7.1-20.0)
149 1 31 11.6(10.0-14.5) 40 13.9( 8.0-17.0)
152 2 27 13.2(11.9-17.3) 32 16.2( 9.1-20.2)
161 1 20 12.5(11.0-15.0) 20 18.5(15.0-26.5)
194 2 14 15.2(13.3-16.3) 17 21.8(16.9-25.2)
202 2 12 16.4(15.3-17.1) 16 22.7(19.7-28.2)
219 1 4 16.3(16.2-16.3) 5 21.9(20.8-23.8)
223 2 13 15.3(13.4-17.3) 15 22.8(19.8-26.4)
253 2 37 11.4( 9.5-14.0) 40 19.8(15.5-25.0)
277 2 48 13.0( 8.0-15.5) 46 23.5(17.0-30.0)
322 1 3 13.8(13.3-14.2) 6 25.8(23.0-27.6)

Table 3 Comparison in length of microfilariae of Dirofilaria immitis
detectted from raccoon dogs, cat and dog

Microfilariae detected from

Raccoon dogs

Catl Dog!t
No. 1* No. 2t

Length (zm) 284.1(261.0-314.0)§* 246.6(214.5-267.3) 286.7(280.5-291.8)®  308.3(266.0-359.1)¢
Width (rm) 5.9(4.3-8.2) 4.8(3.3-6.6) 6.4(6.2-6.4) 6.3(5.0-7.8)

* : Measurements of 20 microfilariae detected by the acetone concentration method.

t : Measurements of 20 microfilariae detected by the direct stamp smear of the lung.

1 : Measurements of previously reported by Ohishi ez al. (1973), using by the acetone concen-
tration method.

§ : Mean (min-max). a vs b: Not significant, p>0.20. a vs c¢: Significant, p<0.001.

Table 4 Dirofilaria immitis reported from the raccoon dogs by the various authors

No. of animals No. of worms

Authors E{;&de(r{l)z(\i detected Locality
examined infected ’ Male Female
Itagaki & Kume (1938) 1 1 — 3 2 Gunma pref.
Noda (1951) 1 1 — 0 1 Osaka pref.*
Asai (1960) 11 6 54.5 N.D. N.D. Aichi pref.*
Kato (1961) 1 1 — 7t Shizuoka pref.
*: Cases in a zoological garden. t : Immature worms. N.D. : Not described.
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DFETIE, RTOHFERNL.6~22.1% (Zydeck et
al., 1970 ; Worley, 1964 ; Prouty, 1972) T % D3t

LT, HFEYXIC28.2% (11/39) ERICBRHE T
W% (Stuht and Youatt, 1972). Z ® X 9 icHuskic ko
T, ¥VIACHERCBELTNDZ LR, Eleax
FHhy TR, FX Y% 1EHED AL EDORRE B
PR E @4 (Hirth and Nielsen, 1966) 7 &>
B, XVXLRRF XX LFEKRIC, RRRBOFELL
TELLEYTHAS &, Exbhd. 2q3—FiT>on
TiX, IXVZMT0% (0/61) (Erickson, 1944), %
v ZMT0.5% (8/1530) (Gier and Ameel, 1959),
=2—3—7MT3.9% (2/51) (Monson et al., 1973)
75 EDIEFERBYEIRES LTS,

FAOX XX, XVFRIVII—FITBT IR
HOFTIX, £ OBMEITBWTERTH S, Z0H
HELT, 1) BHEREBICRT S ZHhLEOSFH I
ThHY, THEENRRELREZZ L, 2) ZhbH)
BoAEBEHIRNIC Mf £E8 (Carrier) 24 7nWZ
L, 3) HREEE ) LoBEg RLOERESEXD
h, ZhbORFIHEICER L THFERIMENDOTD
59.

# X% No. 18X No. 2 kv EhiRKRRE
DOEER, FhFERBERFESE Tl5em 3B L U17.5cm,
B T28cm BEU23.7cm TH Y, TRTOMEHRD
FEAIC M 2gigsh, BHLNCRBBETHOK.
FERICOVWTREEORME L B L THLEEIR
Hohanz b, RRREZZ X XENT, REAN
2B 3 LRk, RBBICRBELESZ LIIHLNT
H5.

B X%, RBEIOH» bEMP Mf OFE, Kigz
il 5 L, #xXxofdh Mf 13, BREREERO Mf X
DEL, BRBYEO ME (KA D, 1973) IKEWH O
Thotz. TDXHRERZ, ¥XXENTEHShI
Mf BEINNETH DO, HRE XX ORHE, BAE
B CREBHERBLTWS Z LERTS bOPR
BHThs. 1B, ¥Xx No. 20Mf Mf OFERE,
X% No. 10ZHEY $13.2%EMHL T3, &
NIXEAEREDOENCE 3L DT, Setaria digi-
tata ® Mf iTBWTh, ERESEBRHRERTE, &
HREEIC X BEA L Bl L TH#I20~30% &R+ 5 & L A5
mohTnd Gk, 1976).

DHEEOHAEY XX ITBT B RRRBOFIE, KR
TlaH BN, FXIENICRITDREOEE L, REA
CBIaRTFLEIAL, ¥ XXRIRRAOTELRTE
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TrEIONS. LEENoT, 8WED B VI ARILL
DX XX1E, RRREBEZEO—HEHSOTNDHD
LEbRS.

#® B

B s AL TR0 & REF IS AT T S i BpAE D
&/ K% X% N. procyonoides viverrinus 635DV
T, RARREOFEFEF TR OIMER, 28 (3.2%)
D& XX OAELE - JHEFIRA X Y KRR ER B E 4 6
Po (3, ME3) &3P (HE1, #E2) Miishi. 2
B SR LR HOFERICIZ v 7 4 7 ) THR
bdoh, ER2EQMIBEFNPLHELDIInT7 47
TR E . B LR R OB, K2
SERLOLENRNA, MFI7e747Y 7R, K
NHELLOEREL ThTNTMNETHO.

o

Bekaichblcy, HEZHRMBERHECLZEE
L RRATRERFMEEMENELE, PABEE—H
TS LET.
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INCIDENCE OF CANINE HEARTWORM, DIROFILARIA IMMITIS, IN
WILD RACCOON DOGS IN THE CENTRAL AREA OF JAPAN

MINEO HAYASAKI AND IsamMu OHISHI
(Department of Veterinary Medicine, Faculty of Agriculture, Tokyo
University of Agriculture and Technology, Tokvo 183, Japan)

A survey of heartworms was made by necropsy examination of sixty-three wild raccoon
dogs, which were trapped during 1978-80 in the central area of Japan. Two of them (3.2 %)
had the heartworms in the right ventricle and the pulmonary arteries. One raccoon dog had
6 worms, 3 males and 3 females, and another one had 3 worms, 1 male and 2 females. From
their morphological findings and measurements, they were identified as Dirofilaria immitis.

Body length in total 6 worms was 15.0-17.5cm in males and 24.2-30.5cm in females.
All of these females had the microfilariae in their uteri. These data indicate that the pre-
sent worms were well mature, because these measurements are closely similar to those of
the adult worms recovered from the dogs. The microfilaremia was observed in both raccoon
dogs. In comparison of the microfilariae collected from the raccoon dog with those from the
dog and the cat by commonly using the acetone concentration method, the body length of

the microfilariae in the raccoon dog is similar to that in the cat rather than that in the dog.
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