(HFAEREHE %$26% %558 323-335, 1977)

A AR R DR 1= & 5 HREERE < BY 9 5 WFSE

(6) RARIRER BRF B D LI

X H B E
B KR B 22 I 7 4 o 2
TE = -
LI % P 2 M9 2 s 2
PN £ G2
R A TR 27 R I 2

(Wf52E9 870 Z4H)

ROBLE « BIRICHET 5 KRR 8 (Dirofilaria
immitis) I A& NED> LR &5, Dashiell (1961)
DR EDRERF & ¥ T #%5 L, Beaver and Orihel
(1965) A KEC BT 2 fEHI & MAEHE L TLKR, Kk
Rt &2 b2 BEOEF bED T, BIEE TIZ604]
BT HENS 2 S T3 (Table 1), #&# T Nishi-
mura, et al. (1964), Yoshimura and Yokogawa (1970),
B AME(1974), KEES (1974), EARS (1975), LR
b (1977) 2 X2 THE» b, BIEEE OERIRE
BELBOTET,

R &N B0, TRER? >0 Lo, »
FTHORRAET, EREMBREOBFE (KK - 8K,
1976) & RIERIC R DEEYE—MIT/NE L, ZDOERD
EA K &V (Dayal and Neafie, 1975), % 7= ik 25tk
KB L& THTIRRIC X 5 BIERIE BB TR,

—RICHIRIC X B RRR B REORER Q) BriT
BEwfgrzaL, Q) ABRINEICHOBERERL, BE
7242k (transverse striation) 2% &% 9, (3) flgHo
ARONERNMANZZEH U (internal longitudinal cu-
ticular ridge), (4) BE% iz 15, SOHENE
BICTBRHEAL (% < MBEEROMBINRN) 1 EESh
T, FAEDDVIRHEEN 2SN TE R,

FEBIERE I EBTIRGROEEC MR ER® & 5 h 5
B, KRR ADO IO OV TIZE L £ o728
W BN, FHESIWC X 3 HERIED B
B RAR AR AR B D B AL O EEHR 2 B L7120 T,
ZDOREERET 5.

HHEFE

BBICHW M EHT Table 2R LizRmisd,
4BBLVHS BTHD, ERBRYUC I 2 HEITI s m
T4 7V TRREPEE /2 by ITYY T Aedes togoi
L VBYEFHERIH LT, RIRPEROFETICRY: S,
AN, TR X UIET OPRIRERFT» SRR L
TeHESLIOR D BRTH D, HRBRED HEZHROR
EEEIEVBRBRLIZbDOTH S, BEEAL< Y VEE
DDHIFHLTRY, FEOEBEHARED D, H
EERME Y 5mm FoUMFL, ZOMFOKTEER
BERI L7,

BIR EROBEFII KT « 88K (1976) Tk, 1=
DRI I iR DM & FEED T4 ~5 23 & &,
SpDRZ7 4 vEGEYREL, ~vhET Yoot
VUTYE LT,

DA |

RO BARIRFRECEEEN DY, R L 04
FEBRDOBICETEZRB A DN, Z OO A
AR FHRTH D72,

AR, Tp LT THRBELVAALTIR3ERvL 4
A EREhD, FREL bENICHEEME TR T SR
K@EH NS (Photos. 1, 11),

R EDERRICOI->THRICED bh,
F2 b O TR AIENIC JEEIC 21T 528 (Photos. 4,
5 6, 12), AELZbLOTIX HFHEICHELTREL 2
% (Photo. 8). {MRDBEEIGRD i f iz PG Dt
® P& internal longitudinal ridge (Beaver and
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Table 1 Human cases in which the worms were identified
or considered to be Dirofilaria immitis

Site of infection

Authors Year Heart & Lun Subcutaneous Total
Vena cava g tissues

Faust, et al. 1952 1 1
Faust 1957 1 1
*Nishimura, et al. 1964 1 1
Beaver & Orihel 1965 2 9 11
Beskin, et al. 1966 1%% 1
Tuazon, et al. 1967 1 1
Spear, et al. 1968 2 2
Tannehill & Hatch 1968 1 1
Navarrete-Reyna & Noon 1968 1x¥* 1
Lewis, et al. 1969 2 2
*Yoshimura & Yokogawa 1970 Pookokok 1
Neafie & Piggott 1971 8 8
Brine, et al. 1971 1 1
Moorhouse, et al. 1971 EF** 6
Graff 1971 3 3
Navarrete 1972 2 2
Lau & Pierson 1972 5 5
Feld 1973 1 1
Hendricks, et al. 1973 1 1
*Ishii & Fuse 1974 1 1
*Otsuru, et al. 1974 1 1 2
Gershwin, et al. 1974 1 1
Hoch, ez al. 1974 2 2
Robinson, et al. 1974 1 1
Dayal & Neafie 1975 1 1
Awe, et al. 1975 2%k 2
*Masaki, et al. 1975 1 1
*Yamane, et al. 1977 1 1

Total 3 57 2 62

*: cases in Japan

**: bilateral lesions

*#%: one case having two lesions in the same lung

***%: two worms in a lesion

Orihel, 1965) 2388 Hh 5,

HUDAR (5 - BEAR) 13 72 AT o0 Hh Je i T B
RDoNBD, ¥ FEORJIToTHEE, BHiEmL T
FAE, FEROFRECEBS TR Y, HiBsT
BS54, it 525K T 5 (Photos. 4, 5, 12,
14). HBRoEMmIFHHEFIZ O Fbh TS,

BT DMRO D 5 5 HEAH, RIBCITNERAL X

DEVDS, RIS OB S 122 EREEE S (Photos.
4, 5, 6), I« FEICBNTROREL 2TV S, B
BB, HAOBRSERE LAV, 1H5Ric
S C60~T04, DRI D EAL T30 ~504 D Bk A
¥z ohic

Bz ZcBbh s HLER X U AFEBROME
T, REE, FTHH, BIVREO3IFTCKAIEZh
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Table 2 Comparative dimension of the immature worms of Dirofilaria
immitis in cross section (in p)

Bedy Anterior posterior
Sex No. Infected length Level Esophagus part of the Mid body part of the
(mm) intestine intestine
? 1 N 50 B.W. ~-160 150-197 151-186 -139
W. 28 53 50 38
L.C.y. 45 25 35
H.M. 40 63 40 33
2 N 100 B.W. -180 175-260 201-249 -186
W. 45 68 63
L.C.y. 55 35 40
H.M. 75 63 53
3 E 105 B.W. -285 259-320 205-303 -182
W. 45 98 95 75
L.C.y; 35 30 28
H.M. 70 88 68 43
4 E 130 B.W. -296 294-364 250-297 -215
W. 55 95 98 75
L.C.qg; 31 30 25
H.M. 68 70 55 43
3 1 N 49 B.W. -136 127-152 116-121
W. 38 38 25
L.C.y. 40 33
H.M. 40 53 33
2 N 55 B.W. -135 127-162 130-147 -129
W. 28 35
L.C.q; 43 40
H.M. 53 43
3 E 100 B.W. -258 214-289 167-247 -190
W. 38 75 70 75
L.C.y. 33 30 25
H.M. 38 68 58 63
4 N 145 B.W. -258 258-318 202-282 -168
W. 40 75 73 50
L.C.q. 50 63 38
H.M. 88 75 70 45
5 E 160 B.W. -290 212-258 206-256 -196
W. 38 65 75 93
L.C.y. 35 28 38
H.M. 38 50 55 63
N : naturally infected B.W. : body width
E : experimentally infected L.C W. : width of the lateral chord
*~'H.: height of the lateral chord
H.M. : height of the muscle

. BIMLOREE € O—RITBRIZUTOZ L TS

%

RIEE : REIERSAFR 2L, BRI R
BEHIE» L, REMBOME

D Ys LFTH 5.
THIHFDHEE (Photos. 1, 2, 13),
(Photo. 3) IZ&3iFbh 5,

& BRI OBRER

PRBES - BIEDH ST O B £ TO RO KIS

Thd. FENCIIEE L EHEEOWR AN,
DOEMIREESZOPBERICH Y, HEOEHEL
TELRL 2L, 1HOTELARS, HOEMER1
A TG TIARETIC 1 20B% L 1 2 OAFEE OB
W HHNDH, HETIEXHRBOKESOFERICINTL
aDPEL 2 aDEFEEVR B OND,

BB : TR OBIRS B bR, BTREEE
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(ejaculatory duct), BRE (caudal alae) 35X U° 2HEH
(spicule) DWIRLE A BN B,

Table 2 {Z4ERRL> SEIHHY 72 FHAIE & FEFIZ > T
RLIZbLDTH B,

R

G OFHE T NED HRL B E R8s
(Photos. 1, 2, 13), #FDOREHMOANIETEIEICRK T
WL, BTRERL2oTNS, NEREERIZHE A
CEbh, NEBEEO EBHESS CPEELTWS, &
sector I[ZHHRMET I ZEHEICHAAL, BEIEED se-
micuticular membrane (K5, 1976) (ZNIEEED A
BXYVEY, MR TRABPELEN DERL, M
BxL Y IZA TS (Photo. 2), FHERDER, MKEHA
CHRIFL B Y, ZOEFHI L Y REORERI B
N, BEHEICR>T radial muscle Dffic~< k¥
Y U BREOBRSRICEELTWD, RENEREARR
CHEEHERNFTH 20, BRESONEEIRY A% L
ROTW B, KEERO [I#RD SMAlFP YLz internal
longitudinal ridge b FNICIBEL TR bH, Zh
XY O PR EEKENIZE S THT TASZHLER G/
VAR dLND,

Y e BT AE IO AR A FERR O WL A b
VA, FEERE O L O TR (RO B
b % (Photo. 13), FEHEOFIMIL AIF TRIEL T
#3EL (Photo. 13), REIIZIHWTHEROMIED 2 =
HEHT 5. ZOHAOHHARE 1 sector 24 D 30~50T
b5,

R

BE YR TELOBAMBCEbI DY, RE £
DIMDOTR DB A BN D, BERIIHEEED s
DU TIALIC X > TR E IR, 72 b s, IHERERH
BEROSHEE» LR Y, TOIMUEAREROE—E
B TWS, BT TIREMISE L, NESEIE
% % (Photos. 9-12),

WD T REE®R OB LI FET 2. BIiXBEM
IV#ELTELICKE, BiEL, BUORELTERET
%. Photo. 4 TREDEN2 FFirbhb, BONIE
AR TEDN, BFICGEWES DN KE LS 0Nk
WAIET d 5. BIHEFT2EL, 1XHOFELY
D, BIEETLTHRET B, WA TFED KRN A
b, BUHRTL 2DTFEMROLONIFTNH B,

FENEIFICERVWEABOKEE T 2R ELET
Bbh, BixoffirNE~ERZEELTHS, F&E
DO—HEPHRIZ20~252 DN H BN D, ZOSMUITES

Fig. 1 Fine fibrous envelope covering the
uterus of Dirofilaria immitis.
(Partial enlarged sketch of the Photo. 8)
BC: body cavity
FE: fine fibrous envelope of the uterus
EOd : epithelial cell of the oviduct
EU: epithelial cell of the uterus
LOd: lumen of the oviduct
LU: lumen of the uterus

)-un

Fig. 2 Various shapes of the internal lon-

gitudinal (cuticular) ridges appeared in cross

sections of the young Dirofilaria immitis.
CC: central chord in the lateral chord
Cu: cuticle

ILR: internal longitudinal (cuticular) ridge

3 ~4p OHELRAEKOHEEBLEEY, BizZzosEic
OB OB > TV B (Fig. 1,EF), #UkT
FELBENRBEOR XL THbL L 2884550
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(Photo. 7), FEORNEMDEIMEVZ L, BXD
FEOIMUCHHEEOENED H 5 Z & THE LIS
ha,

FEOBIICTIIRANME 2 MVCBHEROMIRL A 6
niv, FEOEFIEM WMIMECBITT 525, Mz
OB OB E RN TWS Z LS, FEEOHE
BFHERIALNRY, O TTE LIMINE O L
DB & EROERDOFETIT 207,

BT b PR LIRS T 5. BT
CIRERIN A p DEFEMRN % A2 b5 (Photo. 13).
P X OIS 0 BRI BERD B 2 LETH
%, BEE ORYBITERWMINE LT, BIVEICA
FRED Y — DRI B, = ORI Y& T21~23=
ORISR 1 21 aERIZHELTWS. SEADHEKD
MBOBESZBEOLDOLVEL, BXZZO2MFRY
HET 5. B TIIARE, BE L Leo®IvhE L,
AR BED ML B £-o T RILE S I2A S (Photo.
14), FicHF CRAFSEOMMAE L, MBS T
Y EEE 2T 5 (Photo. 15),

B

HE, B ICHERIIML, RO s~ T, TO
NEELEITE 5. 1sector XY DMK $30~50= &
Wigv, METIIEIIE B X OURBR OB 3, 4 =28b
1575 (Photos. 10, 11), FEizi# 5 TR ATEER ORI
%+ % (Photo. 12), HETIXEESMAOE  JEE L7 &
¥£% (Photo. 15) 238bh, FEic#EF TIXER (caudal
alae) BB X ORERIOEIH A SN S (Photos. 16, 17,
19). HHEBEOBRIMRICIE TEEORMBICA LIS L
5 e HGHEVE DTEIED O TV B, RERIRERDRS
NEAY, EEIOIERRICE DR S (Photo. 16), #&
MRS (cloaca) ¥ Tid genital papillae DRIUHAE
b s (Photo. 19),

£ =

KRl Dirofilaria immitis VL@ KDALESRM
BERIC FAT 50, @, IE oMo U LE
D, THETY, Ay b, TVHLEOVASD LEHLE
ELANEOBMIKEEL LTabATWS (IRE -
HoE, 1970), ANE» L biTc i sh, Bhic6osiLlk
DIEFIRED R ENT WS (Table 1),

Dayal and Neafie (1975) D F & ®7cRKIT X % & EH
D% ITEFERT, EROA LN DEA, HE %B
FOEBENER LD LEOTNS, EEROLDONLD
A EMEE A b h T RS R XD “ coin
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lesion ”” (SREUER, EARS, 1975) DT 215 Th
%, ARBBREEICIEEROENRS VD, ERITITA
HBRPEESHYUZ D L0 L HRER TS (Moor-
house, et al., 1971 ; Hoch, et al., 1974).

RARBD NMFEEBNZ MiOJRE D b O B’ DS
{, left heart (Blanchard, 1896), inferior vena cava
(Faust, et al., 1941), main pulmonary artery (Aba-
die, 1965), ZMEH & T (Nishimura, et al., 1964),
FEEET (KEES, 1974) » 6 bR Sh, /oAb
TP ERERMEBEE A eosinophilic meningitis (Dobson and
Welch, 1974) X meningeal irritation (Feldman and
Holden, 1974) OZEXRD—2E:E 2 5N TW5S,

ANERTRRARBEDO L IFRBET, FEELTLE
9. BEh7z B0 L IRER EORRIET,
RO EMERERRICH Y, EWOBEOME LB’
7Y BAeoTW3, BEDOREIEERS N bR
B RIS AFEMEENRISE ZER L TAR L [/
EBEN, HAVEIHEENLEATNVS,

Neafie and Piggott (1971) & Dirofilaria J&DKR
PRIZB T 28HE LTA) ARRELEE»LRY,
(2) fkIT transverse striation 4 L, (3) internal
longitudinal (cuticular) ridges, ¥ X U'(4) BELH
WpaE A+ 52 L% EFz. P TY internal longitu-
dinal ridges DHEEMGRIIARBO R ML S5, T
Ll J&?D internal longitudinal ridges 122\ TiZBI#K
WEDTFET H DD, Dipetalonema (Chitwood and
Lichtenfels, 1972 ; Johnson, et al., 1974 ; Neafie, et
al., 1975), Setaria (Chitwood and Lichtenfels, 1972)
TR E < FHa ST BFEC FAL, Wuchereria
(Beaver and Cran, 1964) 3 XU Brugia (Beaver,
et al. 1971) T BRI D A K AVEE LTV % 2% internal
longitudinl ridges 1Z& SV,

N&A S8 &Rtz Dirofilaria JB#R3UZ 7 D FLE
Md % H Faust (1957) $ L OF Orihel and Beaver
(1965) @ #Etic & Y D. magalhaesi (Blanchard,
1896) ¥ X U8 D. louisianensis (Faust, et al., 1941)
1% D. immitis ¥ &h, D. conjunctivae % D. tenuis
HHWE D. repens L ahiz, #LOTAMELLHRHE
- Dirofilaria % D. repens, D. spectans, D. im-
mitis BXO D. tenuis O AFEICEHIND,

Faust @ Nochtiella #ij& (Beaver and Orihel,
1965) 2B+ % D. tenuis ¥ LU D. repens (38D
T4 Cf o3RI longitudinal ridges 2% Y,
Mg CHRERRIZE L DEEDOA LMD KT, AREK

(27)
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DN 22 KRR L BABIC R E R B,

BEAEETHIRLL O BEOAKIIEL, BE o
T, B3 ~4Er#Blsh, FERCENMCR
Ry 2 HBHENRD NS, IEBICH BN B BEO AT
BHECL0z BLEH Y, B33y i T 5 (Moor-
house, et al., 1971). JEF|D BiED b 3 ~ 4 g
R o, FEPFCESILL, BRICEWICEXT
SHMEGFIRICED bR TW5, BAEEE»DDOER S
BERTIHEESHRICED b, HRE L LITEBELE
{7255, REFOBEEHRTIIAROEES L OB
B XS TERBI—RICE £ L, IBE L EME S hiic
EBE NI oTNS,

PHRL ER O BA DO LR L D TR ~FHEIc 2L
H3 572 (Photos. 4, 5, 6, 12), AEizL Li>TH
MEERCHMELR L 2D, EfliCHRONEBEDS
W, WBIMEIEN~EHLTRY, SEHOLONL
Wk oicBbns,

SEB D BB T 1k — MR A RS R RS O MRk TR
b5 <, WiRMER CATEE L IE ORI LEWSEAN
2V, ZOL 5 RGAERBETCEEED 2 2L 6155
AL L, 3allbbhidMe LTHBIE S,

FARRRIFEED b % W W o [FE 121X Beaver and
Orihel (1965) 33 X O' Dayal and Neafie (1975) o it#;
WBELEDS, FIMEBRERERECE A RBED LD
KOWTREE L ORERRIEDFEN,Y & LTHER
RBTHAH.

F L OO

ERBREEE X O HRRBREDO R RIS Dirofilaria im-
mitis DREBBICONT BB OBEEMG 2 BEL
7o, MEEFIO % 13 sk ORI FIR B D 528,
FBRRFED T WL DIZSWTIRESR b DR FEED
BECRDETHS I,

1. AREHS, BE 7. UTT, AROIREILFE
B THol,

2. ARIE3RVWLAEIENESh, FEPICBEN
ZHRIZET D HHEDFED Bz,

3. internal longitudinal (cuticular) ridges i3%Fic
BT, RO RERICE . 2 E 2 LTE
»ohiz,

4. BRI L, OB (- R IHEohk
IZHABRICERD Bz,

5. FREEEEAM MBI L Y Eh oz,

6. MRHERSOR S HIZIEFBED, HEMicWy

TRRFE L 2TV,

7. ExOFMEEITERE LA WA, kel
sector ¥4V 60~704, {KRATHE D HAL T30~5040 HiE
Pz bz,

8. THILE L AFF IHBEB X UEOBETHEAISH
7z.

9. FEBIUHREE O BIBIC ITHIRMENE O A
B ohiz,

AW THOR, THECEZ VKB RFEHARER
Bz, FTREISER, FBRERBEREER, @RAESE
HBZBRCENELEY. TLBEFACIREXMATE
DIRIBERFRERDEAR, RKAKEL, BERAFEME
IR, TRARZEMH—HBCHEERLET.
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MORPHOLOGICAL OBSERVATIONS ON THE IMMATURE WORM
OF  DIROFILARIA IMMITIS IN CROSS SECTION

Yasumasa OHMORI
(Department of Parasitology, Akita University School of Medicine, Akita Japan)
Tomio YAMAGUCHI
(Department of Parasitology, Hirosaki University School of Medicine,
Hirosaki, Aomori Pref., Japan)
AND
Isamu OHISHI
(School of Veterinary Medicine, Tokyo University of

Agriculture and Technology, Tokyo, Japan)

Dog heartworm, Dirofilaria immitis rarely has been encountered in man, particularly
when producing a pulmonary ‘‘ coin’ lesion seen roentgenographically requiring a thoracotomy
for diagnosis. The identification of the worm by tissue sections was very difficult, for the
worms were usually degenerated and rather poorly preserved.

We made morphological observations and some descriptions on the normal immature
worms of ). immitis in cross sections.

1. Cuticle was rather thin, usually less than 7 /2 in thickness. Surface of the cuticle was
smooth.

2. Three or four layers were recognized in the cuticle. Cross diagonal fibers were found
in each layer.

3. Various shapes of internal longitudinal (cuticular) ridges, which were not so promin-

ent, were clearly recognized at the lateral chord position in cross sections.

4. Somatic musculature consisted of many coelomyarian muscle cells was divided into
distinct dorsal and ventral fields, and small median chords were recognized in the mid region
of each field.

5. The muscle cells closest to the lateral chords usually being higher than those in the
mid-dorsal and mid-ventral regions, Height of the fibrous part of the somatic muscle was nearly
the same or somewhat higher in the mid-dorsal and mid-ventral regions.

6. Individual somatic muscle cells were not evident but 60-70 fibers/a sector were counted
at the mid body and 30-50 fibers/a sector were at the anterior and posterior parts of the body.

7. Digestive tube and reproductive tubes were identified by the shape of the cells and
nuclei.

8. Fine fibrous envelopes covered the uteri and ejaculatory duct. Above those figures

and mesurements shown in Table 2 would be served for identifying this species in tissue
sections.
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AM:
CA:
Cl:
Cu:
DC:

EiD:
GP:

ILR:

anal muscle
caudal ala
cloaca

cuticle

dorsal chord
esophagus
ejaculatory duct
genital papilla
intestine

internal longitudinal (cuticular) ridge

Photos.

Photos.

Photo. 1 A section
Photo. 2 A section
Photo. 3 A section
Photo. 4 A section
Photo. 5 A section
Photo. 6 A section
Photo. 7 A section
Photo. 8 A section
Photos. 9,

Photo. 11 A section
Photo. 12 A section
Photo. 13 A section
Photo. 14 A section

Photo. 15 A section

Abbreviations

LC:
M:
MC:
N:
Od:
Ov:
Sp:
T:
U:
VC:
VD:
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lateral chord
somatic muscle
median chord
nerve ring
oviduct
ovary

spicule

testis

uterus
ventral chord
vas deferens

Explanations of Photographs

1-12 Youg female of Dirofilaria immitis.
13-19 Youg male of D. immitis.

through the anterior part of the esophagus.

throuph the nerve ring.

through the glandular part of the esophagus.

through near the vulva.
through the vagina.

through the anterior part of the uteri.

through the uteri.

through more posterior part of Photo. 7.

10 Sections through the oviducts.

through the ovaries.

through the posterior part of the body.

through the esophagus.
through the mid body.

through the ejaculatory duct.
Photos. 16, 17 Sections through the caudal alae.

Photo. 18 Partial enlargement of Photo. 14.
Photo. 19 Longitudinal section of the posterior part of the body.
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