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Table 1
in Cairo, Egypt. -

Results of examination for the parasites with 10 persons who had recently been

Stool examination

Pa- Age Sex Dateof Period .
. Another test Episodes
tient return of stay Date Result at Cairo
A 28 Male 1978-12 7 months 1979-8-9 — Skin test posi- *Diarrhea
tive against
Schistosoma’s
antigen
B 25 Male 1978-5 1 year 1979-6-26 4 (Eggs of — —
Heterophyes
heterophyes)
C 35 Male 1977-9 9 months 1979-8-9 — Skin test posi-  —
tive against
Schistosoma’s
antigen
D 30 Male 19785 1 year 1979-7-27 + (Eggs of H. — —
heterophyes)
E 27 Male 1977-5 2 years 1979-8-14 4 (Eggs of H. — *Diarrhea
heterophyes) & feverish
F 27 Male 1978-8 10 months 1979-8-16 + (Cyst of — **Diarrhea
Guardia
lambria;
Taenia saginata)
G 27 Female 1979-1 3 months 1979-8-16 — — —
H 31 Male 1977-8 9 months 1979-9-4 — — *Diarrhea
I 28 Male 1979-1 1 year 1980-3-19 + (Eggs of H. — —
heterophyes)
J 29 Male 1979-9 9 months 1980-6-20 — — *Diarrhea

* Only a few times shortly after their arrival at Cairo.

%% At a rate of one or two times a month.
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Heterophyid fluke egg found from the feces of patient (Scale: 100 z).
Adult of Heterophyes helerophyes, ventral view (Scale: 0.5 mm).
Anterior part of adult of H. Aeterophyes thickly covered with rows of scale-spines on the body
surface (Scale: 1 mm).

Middle part of adult of H. heterophyes with a ventral sucker and gonotyle (Scale: 1 mm).
A circle of spines (64 in number) on the muscular gonotyle of H. heterophyes (Scale: 200 p).

Hindbody of adult of H. heterophyes with a ovary, two testes and many cystic vitelline
glands (Scale: 100 u).
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ON THE HETEROPHYID TREMATODA (HETEROPHYES
HETEROPHYES) INFECTION CASES IMPORTED
FROM EGYPT TO JAPAN

Nosoru Kacel, Suiceo Havasur anp Keiko Kato
Received for publication 25 October 1979

Ten Japanese who had come back from Cairo, Egypt to Japan after three months to
two years of stay at Cairo were examined on the stools by the sedimentation mothod. The
ova of heterophyid trematoda were detected in the feces of four persons. The cases were
treated with Kamala (6 g/patient) and a kind of small flukes could be collected from the
passed feces. On microscopical examination these small flukes were identified as H.
heterophyes from their morphological characterisitcs. Especially the large number (64-82)
of the spines which form a crown on the muscular gonotyle makes it distinguishable from
other closely related heterophyid species.

Although many patients of H. heterophyes nocens have so far been reported in Japan,
H. heterophyes has not been reported yet, and H. heterophyes occurs commonly among cats,
dogs, foxes and human beings at Cairo.

In Cairo, a Japanese restaurant was opened at November, 1978. and in this restaurant
these patients used to eat “Sashimi”, raw fishes of many kinds, including the brachish water
fishes which could serve as the second intermediate hosts.

This parasite is known to cause diarrhea which may occasionally be accompanied
with bloody stools. Further, according to the observations of Africa et al. (1935-37), it
can produce the fatal cardiac and cerebral failure in man; the serious impairments which
have never been encountered in the Japanese cases of H. /. nocens. It is highly possible that
many more cases of H. heterophyes would be imported. Therefore, it is recommended to
cure all these cases, desirably before they would serve as reservoir to spread this new disease
in Japan.

Department of Parasitology, National Institute of Health, Tokyo, Japan.
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Table 1  Results of fecal examination for the chimpansee (Pan troglodytes)
No. No. Oesophago-  Ternidens  Strongyloides  Enterobius Trichuris
exam. positive  stomum sp. sp. Siilleborni sp. trichiura
Female 1 1 1 1
Male 9 7 5 2 7 2 1
Total 10 8 (80) 6 (60) 3 (30) 7 (70) 2 (20) 1 (10)
244 (223-220) p TH» 7z, NEEHO BIRWE  54.7) X339 (326-350) ¢ &, Wi2EELVHIZS

BUHBRICRBD SN, BT S A KR
BRHLoN, BEMRIKREL, s TBEE
Bk T LTnl, BERIEL (52.1-285) ¢,
AL & D % il < 2 D RRickD > T,
Ternidens sp. 9Ri2, IEZ HETINSIIHEL,
EWTHABR B4 RETcH-72 (BE2),
REZZAELD /ML, 606 (57.9-63.0) X
389 (37.1-435) # %aHHEI L7, IRAR HEREE 1T
Lo TRHIWBERYESH (BE5) BIBERET,
& & 557 (526-605) p, kit 25.4 (24.2-29.3) p. O
BEREICT 2 ) A MBITH SN BB SRRSO
ADOoN, SR A BERBED S h B
W 2B R O E A BRI IR D - T,
Strongyloides fiilleborni JpiZ, /INETET, BpEY
REFICHL, FUTREROINNARBEHO
bOVRZh-7 (BE3), K& &L 50.7 (49.0-

PN o fo, HERITK ZRERYshd (BE6)
BREENEEDONL/2HD, BRIV 2L
7o

Enterobius sp. #jiz, AEFHETHOBTIR,
JRRIZEL, LS »-THED, R T
KRB ERIN T (BET). KE X R
55.4 (53.4-57.9) x24.0 (22.9-24.8) ¢ TH - 7,
Thiabendazole d#5.ic & » Pl & h i Rkl i
8%, H1ETHD, MOKXIRBH2ICH R
ICEX 540 (4.88-6.20) mm, XM 0.39 (0.34-
0.46) mmTHEHIICTHA S LA FRHBH Y (FHI),
BREBcyRITEB ST (BELID, FEH
BIFD K& X3 594 (57.7-60.6) x29.5 (28.4-
312) p LEEALDRHINLIFLY b 2D
KED o7, H# (BEIZRKIZ) OKEIRESR
2.74mm, FAM 018 mm TRIEICH T2 EH

Table 2 Measurements of Enterobius spp. from the chimpanzee

Reporter Sandsham (1950) The authors
Species E. vermicularis E. anthropopitheci Enterobius sp.
Sex Female Male Female Male Female Male
mm mm mm mm mm mm
Body length  6.32-7.20 2.5 4.9-5.6 1.5-1.9 4.88-6.02 2.74
Body width 0.4 0.18 0.45-0.54 0.12-0.16 0.34-0.46 0.18
Esophagus 1.0 0.54 0.83-0.89 0.36-0.44 0.50-0.76 0.45
length
Esophagus 0.085-0.09  0.063 0.074 0.037-0.04 0.04-0.08 0.04
width
Esophagus balve
length 0.19-0.2 0.11 0.11-0.13 0.067-0.078 0.16-0.2 0.12
width 0.15-0.16 0.074 0.1-0.11 0.063-0.067 0.16-0.22 0.12
Eggs length 63-65 p — 56 p -— 57.7-60.6 p —
Eggs width  26-28 — 24 p — 28.4-31.2 p —
Spicule — 97 u — 52-56 p — 70 p




(BE11K13) 2 007mm TH - 7248, BIEO
HMAETBRIBEHEEREP - 2O T, BERET
AFTICRBWESED -7

Trichuris trichiura 913, € —nT22R TN
BELBET, BEROMRBICEBBEORNESHD,
FINAEIIEHBETH > K& I3 520x223 ¢
THh-72 (BE8),

vT—Etv b
v—Eky FOEFBREBERIEIICRL,

11

zhick 3 & BYRIZ Saguinus oedipus T
77.8%, S.labiatus T3 100% L EERTH - 7283,
BMiE T 3 BH (Prothenorchis elegans, Prima-
suburura sp., Enterobius sp.), %#&ETid6BH
(Prothenorchis elegans, Dicrocoelidae, Physalo-
ptera sp., Nematoda A, Nematoda B, Nematoda
O oFEBIBRHIN, HoLIT<—Eky

FPOBEILE - T, BEREHREZLLERDS

n7z,

Table 3 Results of fecal examination for the marmocets (Sanguinus oedipus and S.

labiatus)
N
[3) o~ =
> -3 T s S =
k| T %8 5§ § 85 %5 g 3
172 S O _Q O —~ [l S8 .8 .g
; 2 S S8 % &% sz 85 % 0§
* E - S§ 88 3 EP g8 g § 8
S g S S®» S8 B, 87 O 9O T4 R4
] Z A< AR A f Z< Zm Z0 RE A
Sanguinus 9 7 (71.8) 6
oedipus 1 1
Sanguinus 9 9 (100.0) 8 7 1 1 5 1
labiatus

*  One specimen contained a pair marmocets.

Dicrocoelidae iT& T 2 & Bbh b BRI,
FHETISE BBATEL, MRO—RICE
HEL, INELINFZDO FARET ADOLT H-
72 (BE14), IIABRIF VYT LTH-Te K
% X |3 31.0 (30.7-35.0) x19.6 (18.4-21.0) 2, 5@
Zomiz 121 (10.6-13.6) ¢ TH - 7o

Physaloptera sp. J3/NHFE CIREL EH T,
BRI T TSRy A ohi (BE 15,
K% X 44.8 (415-46.6) x22.7 (21.6-24.2) ¢
THoTe

Nematoda A 883, EZAE CHZHEL , EHT
NERREHTH- 2 (EH16), KEII53.4
(50.9-55.5) x32.3 (30.7-339) p T hHb, HE*%
fFotehskRkdfiogh &L 55 REE, Wl
INEths,

Nematoda B it 3EBEA T CicHhRFERE
AL, g LERBOYHROL S IKRKER
Botedt, GERTHVBEORERIMELZ» -
720

Nematoda C 4y iZIBRRIEREICK > TRIHE
h, BReTHEBICEIUELBEKENEAD N
(BHE19KRU20), B (FE21) 3 ##HAUE
A R MR IR D - T\l RS RiTHE
566 (544-577) p, fk1fy 23.2 (22.9-235) # TH -
7z, W& f (Enterobiussp.) @ Mf 3 & £ 1.94-
422 mm, kM 0.14-0.26 mm TRIFEL &4i-
Tw 3% (048-088mm), A& ® & & {3 0.18-
0.19 mm T, BEHEK I (0.087-0.099) x (0.067-
0.069) mm & R R/NHFITED - 720
Prothenorchis elegans (S73ES%) 90 13, IE7S
AETHREDEVIIHZRTEELI, HNAERYHR
THoto K& XL 66.9 (63.4-70.4) x40.3 (39.3~
437 p kR L (BEIT, TOHRIPICHAERN
%N % %% % &\~ 72 Acanthor BEMT, ZTOK
% X |3 52.2 (46.9-56.0) x24.7 (22.5-27.8) ¢ %
HEl L7z (BEE18, LB Acanthor, FESICINER
HAHLND).
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a ¥
AYNVOEEREHREIFZLICRL, BE®
T->7-588 (ME4BH, H158) OFERBYPRI
0B TH-t. MBI BBIZLTO 6 BT
Ho T,

Nematoda D §iid, 7ZHECcINRRZEL, EW
TIAER BREHICRE LT (5E22), X
& X |3 78.8 (70.4-80.6) x43.2 (41.8-44.4) p T,
BERET-> et im3RHIhitdh- I,

Table 4 Results of fecal examination for the night-monkey (Aotes trivirgatus)

No. No. Trematoda Physaloptera  nematoda nematoda unknown parasite
exam. positive sp. D E A B
Female 4 2 1 1 1 1 1 1
Male 1 1 1
Total 5 3 (60) 2 (40) 1 (20) 2 (40) 1 (20) 1 (20) 1 (20)

Nematoda E J§i3, A% H U777 M CHEE
L, BWUTHARBARTS > (BHE23),
K & I (3 65.1 (62.5-69.1) x43.3 (40.7-46.0) “,
EREO Rk ~—=2€y b C JOYHITUT
Wiz (HH28-30),

Physaloptera sp. iz, IE7ZNH CHIEE L B
T, BINBESRTH- 72 (BE24), k&3
45.1 (42.6-47.3) X220 (21.2-233) ¢t TH » 170

AR BINZ, AR TIIRIIEL, BHTH
BRI7vVvath-7 (BAH25), K&
29.7 (29.4-30.2) X 18.9 (18.4-19.2) ¢t T&H - 7z,

AHFER A INT, MU TIRE ELER
T, WNARBEMARTH 72 K& X3 295x%
178 pTH » 7= (BE26),

FEFAESR B IE, EXFMECIHBIIELX
BT, AAR BERTH - 7. K& X 13 237
(22.9-25.0) x19.1 (17.8-214) ¢ T & - 7- (&
H27),

Z g

BEOVEICE T 5 H4ERROMBER, B
BREAONED > LHRBITEL O ADIAGH
BEERFRBERLTVBCELE, BAEIOD
FHEBFOBMAT, HIKBEHEIAEGSVHNETR
L UREBRICRRT 3B L FAdITBRY LT
VWEIEMETMAT A itk > T, bBETHKT
BHoINBFPED 250~ M itk - CRA

DOHER G763 Tn5E, LEPbENSDIHA
FHEBF IO LT, THREICMEENS thT
NWEWDORBIRTH B,
MAFERRO D THRERITERE L T 28
NHRMAZINEHAE, ARNELT (4, K B
ZE), Ry bELT (K, W ¥, IE&E, B
B BELL) HhIVRERBYLEL BB
BOLOBMREHL OV bHBEIEDBCEhTn
50 TNODHICBEADOBRPEELTHEL, Ldd
ZNODBIPEDOPICRAZBICHBD D S EHK
BONBLLEEF, CEDEEETHS, o T
ZDED EBRYEBPOBARE > ThAENDE
MICHITHRZ Y, BRTRABICOBRETZES
DHBLRBEMRRECDT, ThoBick
TBEBPEOERBEEICHEL TS WS T L,
EOWMITETHI2BERDPOOEBEEALC L TH B,
LSEfT - EREBWE L THAINZBES O
FLEBBREOK R, Fi—4wRrLid, Fv
Ny~ TIE80%, ~—F+xvy D Sanguinus
oedipus T77.8%, Sanguinus labiatus T100%,
FPENTII60% &N T & ERICHEE HRY T
Hoh, ZLOMEEEEATVELEZ NS
DT, UTIKBET 3B,
) AlIh7eHFEdo@EEiconT
FoNyY—0 FHERICEL T3 Yamashita
(1963), van Riper et al. (1966), Reardon and
Rininger (1968), Kuntz and Myers (1968),



Myers and Kuntz (1972), Myer and Kamara
(1973), Healy and Myers (1973), Cummins et al.
(1973), File et al. (1976) % ED#WELHH Y, £
Ntk 2 LIERBOA L DHTFTCHELOBE
LERBEBREIN TS, SRoBETCRF
VXY =5 d Oesophagostomum sp. %360% ,
Strongyloides fiilleborni #370% L SRICBEH I h,
HICERRRIBEL 58, Ternidens sp., Entero-
bius sp., Trichuris tricniura 3EH I iz,

Oesophagostomum &, Ternidens BOHBIT
RBETLLZOEEDBICHHMEES LTS
htnid, SMOHELF VY —%FRHL T
DEROBEICHMBICE D BICHEBRD ST
D, HoDPIKINOIWERELTNE T LI HES
n, ¥FMEBEORINOKREILHET S LHWEHD
FteBELXOREL, WHEOHENIH S EBERE
ThHH, SEOEFEMEICENTOER/P2EHD
BB ADLN, SHETOEZL OWEL Ficks
Bl OBEEREREEL D EZ T Oesophagostomum &,
Ternidens BOBBOFELE L THWB T LHBELS
iz, —F, BOREDHDIKREBIHNT
INSDRBPH B RICRORGEI 20, Ry
BT, ThRBE8RIck-> TRETIH
KCHBBIFhE o T o THRBBERICBAT
BEFEFTORBRELNEEZL SN, BORER
HR%E P 1,

T’RBICO W TR REICE - T, REH
REDHNL/2T, BRSV FRICE > Tw %KY
MBTHB T &S Strongyloides BTHBT &
PEEIHh, BrEBERICERIEED T
itk S stercoralis LI3REBH LIZWHS D
Thb. FrrvY—=5pod Strongyloides J&i3
S. fiilleborni O & #HEINTE Y (Yamashita,
1963), 4O EBRBR S S. filleborni L HZ Sl

WMhIREN BT 2 HI00F, &, KXIK
U F v Y =53 Trichuris trichiura B8 &
INTVBEEDPS BT A R ER—BED
T. trichiura TH 5 LEZ i,

BRatic K DI N BREIE, TORE (H
B, BBEREROEE) 5 Enterobius BDOIE
THBZLIIWESPTH 345, Yamashita (1963)

13

BFrrry—jcHFhed2BERBicids BHP 3
T &% HE L, ®ic Sandosham (1950) i35 + ¢
vV =6 E. vermicularis + E. anthropopitheci
FRHBLTHEL, Belding (1965) % Leiper
(1929) F BWRITRI BERERNE H 0, E. ver
micularis DEBFBEERBADSTH B LB, B
i€ Belding (1965) 2&% & AD#Ed Strain (I
intertransmissible CiZ A2 LR TNnBE, —F
Fiennes (1967) 3 W# L7 <v—<+x vy FiT E.
vermicularis D#E XD, ADPOSE~DORKREED
HELLERNTWE, ZORIBREOM»HP
ARBE»EDRMLE LTS,

BHOBOERIKEIDOETRELY, E. ver-
micularis D34, MOEXIZ 6.52-7.2mm, i
0.4 mm, #1981 (63-65) x (26-28) ¢, HEDOE X
25 mm, M3 0.18 mm, FHEMDE & 974, E.
anthropopitheci DF4&i3, HOE X 4.9-5.6 mm,
M3 0.45-0.54 mm, HYID K Z X3 56x24 ¢ ¢,
HoE I T 1.5-1.9mm, Mi 0.12-0.16 mm, & H:
MOFES52-96 ¢ LMEL TS, BiLHELX
B9 5icid, HOBKOFHMARBOBENNHE
THBELTNEY, SEIIHED RO FM%E
BOBEVHKE D - 72DT, Enterobiussp. &
L, S%FMZBRHALMNA208RGEL K LE
Zohl,

< =€ty MCEWTIE, Dicrocoelidae # o
W bs Sanguinus oedipus & S. labiatus @&
KRRBEEL TS @D (San-
guinus oedipus T67%, S. labiatus T89%),
Prothenorchis elegans (3 S. labiatus {CE\WTD
HEE (89%) WP L Tnl, =—F+y FO
HhEBICOWTIR, $TIKELD A% (Dunn,
1963; Ernest, 1967; Cosgrove, et al., 1968;
Deinhart et al., 1967 a, b; Sawyer and Cheever,
1962; Thatcher and Porter, 1968) Z3#i4: | <%
D, THhoDHEITE W TS Dicrocoelidae Fod
Wi & Prothenorchis elegans D &% % RYe 3D
LbhTnb,

Dicrocoelidae B o iz >\ iz Kingston
and Cosgrove (1967) % Faust et al. (1967) %%
< —Fty b5 2, 3OEEREL T 34,
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SERBBREBONEP - O TRORE L HER
Eote ¥72 S labiatus HOoRHEI N 8B
BINSZ ORI 5EZ T Physaloptera B D
HIITH B LIZHERTH - 7208 BOREDH
EKEhoT,

AP NDOFERICEHL TRERICONWTIREZLOD
MENRDH B8 FEHRHFICOWTIE Thatcher and
Porter (1968) O#MEHRASLNBILTE R,
DL ITk B & Dicrocoelidae (Athesmia hetero-
lecithedes, Zonorchis goliate) & Lechithodendri-
dae (Phanesopsolus orbialaris) BO W fihs3 ¥
KADONTEY, AEIORHMIZORE, BRE
» 5 Lechithodendridae BicEd4 2D L £2
Shicd, BEOREE CIIHELD -,

2) EREHLELTOMBES
EREMERANTHELITIBE, TOERY
RICHEMEN MICEHESHD, €O LKBRTTT
I ENRETHEICRHEL RS EBLETH B,
BB R ges i B (T A ER T OB
F—BELTOFERBBELTWEHEICELIDE
FRMAELOEEYZ TS LIIHEETDH %05,
BETCEERICETIFERREOFEE IOV
TROAFVREN AR TH S, 22T TRH
2, 308HELTHLITAMRBEI N 4 dURY:
KL Th7o3NAHBEHICODWTEETMA
%o
ERBBTRECOATFTRICB W TEEND RS
PHRRTRE L - BResh BB yed 5 LS,
HRERBEPHEBRRENDD, Thick-> THF4E
BEHHEML, EREEELZD, PBTEIKE
PEENH B, Lrb LEOREZBER (H) B
BRNBITEEOBEREETFER TR - T 510,
ZTOEBI DT HET H 5 C L I1d Graham
(1960) BT3B LTZATH53,
Oesophagostomum (K1 Ternidens |& D $®
REREICEREEREICBAL TEMiZRRL, &
BRITE3 LERIMEFTS 7 DERP, ERBOEE
DREFRELB LT AWRALKIAHALTDH
b, MEF MEFEHT -2 ICbREEHELR
BT CEBELILND,

~—%%y bk D RHE N7 Prothenorchis
elegans 13, REBHFET 3 L £Ddite—=
%y FPASFETT B & \» 5 Takos and Thomas
(1958) O#HEN HV, EROFILEHRELLS
NAG{EBHDHBLEZS5NE, % 72 Dicro-
coelidae BLOHBDOE  BEEICHFEL TS,
Ebzhick - THEDOHEPHERIA L 2\
LI &I H B4 (Stankard, 1924), BEHHHE
DEERBEDIE, BHDD -#PHEEERED
BCBLENBAOND, H->TTORERER
RED= -ty FEEREWE LT, BITiTFE
ROBEYHNL LIABRAKRRITERTBZC LR
BYTRHAENWEEZONS,

T2 3DCENSBATH HRALDHE
WL EREWE L TWEA0 #HT 3 B4
Cummins et al. (1973) dBRTVBXHIL, »
PELEHYW TS Routine DHFELEHBEFT- 2
%, HERRAHYREEDO A BRI THRb %
115 L3k, SBROBREFEOER XTI AL LT,
ZOHEEROEFERY 2B 555 ICTRETH
5

3) AREAEEHMES

ChoDHFEBRBRICE - THBLAZE D
HE, ChoFERBREHWEAFELEOHK->Tn
5EBE, BEIKHRENDBRPEIT O~ TORE
HTH5,

FTF 0P — D Trichuris trichiura |3 AD
Wi HA—RBETHY, AKBATHHRELSH
REMICEHERLZEREA 0, LrbeiBd
BB 2 ~OBBHRTH 3.8 - T, EREYICEK R
BHEFEL TSI LRHAFVHFFT LWL TR
Wi, RENHEELZSZHE Ok4, 25 C jitko &
B, BROFE) KBIPNIHIED T4 55
Y, LPbH0HOHHMERE L THDTED
BIBEENORENTRRICEBICLEEZS L,
RERZEBERTCB N TEBLAREIT> TW3RY
BRABNOREIVHELI 20 LEBZ 5N 5B,

% 21T Strongyloides fiilleborni \3EF ¥ v
V—PAEAROBETH B, ARNDBELEHHE
Biyicih L<H b (Pampiglion and Ricciardi,



1972), /R« HRUET 7 Y 7 Tid HARERS
ZHEZELRHENTWw 3 0T (Pampiglion and
Ricciardi, 1971) A~ BRI HARMBITL 5,
AHOETER A5 L HIP RO TEFED S
HILHE LI BREE O RSEREREICRALT
B2 Ldo (BRER, Thod By
BB RIBHICABFELTBY, TOMEE
DBBTABRICERYET 2ERERIR L CHEEHE
B\, fE- TZORBRGITH T 2 FHIREICITbh
Thnhkidhid i 5%\,

Oesophagostomum K U* Ternidens BD\W D
OB ARBET ALV REINTEB Y
(Qesophagostomum apiostomum 23+ 4P = Y 7T
BLUBH v 2ITBWT, O. brumpti B5RT 7
) HICBNWT, O.stephanostomum 37" 7 P it
BT, Ternidens diminuta?s®s 77 ) h B
T), oI =—Fky bBLUIFLHLSRHE
XNtz Physaloptera BOE b AERBREPIHH
BINTEY (P. caucasia 52 —H %A, T7
JAITBANT), 4 A O Oesophagostomum sp.,
Ternidens sp., Physaloptera sp. & NEBELD R
hisd s LEZONSD, FRIBBRLEGHSED
BETEELL, ARNOBADOBZEIHED
ZRESBREERZNEEELZENVTHA D,

HERMAZESORERICET 2bBETCOR
ERFEEIDEC, LOLABRBAZESOHEM
CONT, ZOFERBAZTHBOFERRFLE L
T, SERERCHELYEAHTL L CEE
EECAZC L 2AHB L TBLEVHZ LR
bhd,

15

= )

EEOIEBRHY L L TMAINCEEE (7
<—%ky b, IVL) OEERE
BRI—PREOBE LT, BELFERRG
TRDLUTOMBEE L 1.

1) BEODOHER 7Y —itid Oesophago-
stomum sp. (609), Ternidens sp. (30%), Strongy-
Ioides fiilleborni (70%), Enterobius sp. (20%) &
Uit (10%), = — € % v b T & Prothenor-
chiselegans, Primasuburura sp., Enterobius sp.,
Physaloptera sp., 3 EOFRHME (A, B, O) R
Dicrocoelidae #WHt, a+Fidhs IABEHER 2
BD,E) (40K 1£20%), Physaloptera sp. (20%),
TEAR BRI (40%) RUBBARH FLHRII2E

(£20%) DBGBTDS5I,

2) THhOoDOFAERBEZERERICHELR
BITHRFLEZCLPEZONEDT, FEHRIC
BPELTW2BR3EREME L CIRD TFRE
LThHB,

3) MABEEIE-> ThbE~FELIETIS
FEEFOPIKE, ARCBRET2EREDH S
bOWFENTVWBOT, ABRBOFLEHML
LT, NRREFACHEEL A FERENES
L ThRETHRITT 22045 5,

IRV -,

HERBICES REMBO RECHERE LR
Po Tnicli &k L HRBERKEFZR AR
fEgrr—7 (RE ERE#L) wE#al L
FE9,

M, FRXOBEBIIETRIEAFERERXRE
B THE L7,

& £ X ®

1) Belding, D. (1965):
Crafts, 419-460

2) Cosgrove, G. E., Nelson, B. and Gengozian, N. (1968):
Lab. Anim. Care., 18, 654-656
3) Cummins, L. B., Keeling, M. E. and McClure, H. M. (1973):
Parasite Control, Laboratory Animal Sci., 23 (5), 819-822
4) Deinhardt, J. B., Deinhardt, F., Passovoy, M. and Pohlman, R. (1967a):

Sanguinus fuscicollis,

thropoides:

Textbook of Parasitology.
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Preventive Medicine in An-

Marmeset as la-
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HELMINTHS OF ANIMALS IMPORTED TO JAPAN

II. PARASITIC INFECTION AND ITS PROBLEMS
OF IMPORTED PRIMATES

NoBoru Kager anD KazuHiTO AsanNo
Received for publication 21 April 1980

A survey of the intestinal helminths among some kinds of primates (chimpanzee,
marmosets and night-monkeys) imported as the laboratory animals were undertaken in
1977 by means of fecal examinations (direct smear, Tween 80 citric acid ether sedimen-
tation procedure and filter-paper cultivation). The adult-worms excreted with stool
after the treatment with thiabendazole were identified in some cases.

In 10 chimpanzees, Pan troglodytes, five species of the helminthic ova (Oesophagostomum
sp., Ternidens sp., Strongyloides fiilleborni, Enterobius sp., and Trichuris trichiura) and one
species of adult-worm (Enterobius sp.) were found, and the infective rate was 80%, (Photo-
graphs 1-13).

In marmosets, Sanguinus oedipus and S. labiatus, four species of the helminthic ova
(Dicrocoelid trematoda, Physaloptera sp., unidentified nematoda and Prothenorchis elegans),
two species of unidentified nematoda larvae and three species of adult-worms (Enterobius
sp., Primasubrura sp., and Prothenorchis elegans) were found. The infective rate was 77.8%
in Sanguinus oedipus and 100%, in §. labiatus (Photographs 14-21).

In night-monkeys, Aotes trivirgatus, six species of the helminthic ova (unidentified
trematoda, Physaloptera sp., two species of unidentified nematoda and 2 species of uni-
dentified parasites) were found, and the infective rate was 609, (Photographs 22-30).

Since these parasites of primates, especially Trichuris trichiura, Strongyloides fiilleborns,
Oesophagostomum sp., Ternidens sp. are infective to human beings too, the helminths of
primates are very important as the parasitic zoonoses.

When these primates are used as experimental animals, these parasites will be a
factor to influence experimental results and may infect investigators. Therefore these
primates, which hold intestinal parasites, are not suitable as experimental animals.

Department of Parasitology, National Institute of Health, Tokyo, Japan
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Explanation of Photographs

(Scales: 1-3, 5, 6, 11 and 14-27 are 50 p; 4, 7 and 8 are 25 p)

Ova of Oesophagostomum sp. in the feces of chimpanzee.

Ova of 4 cells stage of Ternidens sp. in the feces of chimpanzee.

Ova of molura stage of Strong yloides fiilleborni in the feces of chimpanzee.

Infective larva of Oesophagosiomum sp. obtained by the caltivation method of feces of
chimpanzee. ‘

Infective larva of Ternidens sp. obtained by the caltivation method of feces of chimpanzee.
Infective larva of Strong yloides fiilleborni obtained by the caltivation method of feces of
chimpanzee.

Ova contained a larva of Enterobius sp. in the feces of chimpanzee.

Ova of one cell stage of Trichuris trichiura in the feces of chimpanzee.

Anterior part of female of Enterobius sp. from the chimpanzee.

Posterior part of female of Enterobius sp. from the chimpanzee.

Spicules of male of Enterobius sp. from the chimpanzee.

Anterior part of male of Enterobius sp. from the chimpanzee.

Posterior part of male of Enterobius sp. from the chimpanzee.

Ova belonged to Dicrocoeliidae (Trematoda) from the feces of marmoset.
Ova of Physaloptera sp. from the feces of marmoset.

Ova of unidentified Nematoda (A) from the feces of marmoset.

Photos. 17 and 18 Ova of Prothenorchis elegans from the feces of marmoset (upper of 18: Acanthor;

under of 18: Egg shell).

Photos. 19-21 Invective larva of unidentified nematoda C from the feces of marmoset.

Photo.
Photo.
Photo.
Photo.
Photo.
Photo.

22
23
24
25
26
27

Ova of unidentified nematoda (D) from the feces of night-monkey.
Ova of unidentified nematoda (E) from the feces of night-monkey.
Ova of Physaloptera sp. from the feces of night-monkey.

Ova unidentified Trematoda from the feces of night-monkey.

Ova of unidentified parasites (A) from the feces of night-monkey.
Ova of unidentified parasites (B) from the feces of night-monkey.

Photos. 28-30 Infective larva of unidentified nematoda (E) from the feces of night-monkey.
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GUATEMALAN ONCHOCERCIASIS: SKIN SNIPPING
METHODS AND MICROFILARIAL DENSITIES
IN A GIVEN MINUTE AREA OF THE SKIN'
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Abstract: To establish a convenient and reliable method for diagnosis and epi-
demiological surveys on Guatemalan onchocerciasis, three skin biopsy instruments were
evaluated in 108 volunteers. The German-made Holth type, the Japan-made Walser
type corneoscleral punches and a lancet and disposable scalpels were used for the purposes
of taking skin snips. Better results were obtained with the lancet and scalpel, indicating a
higher detection rate or a lower false negative rate for the patients. This method, however,
showed some disadvantages in the present study. The volunteers had various complaints
and/or rejected our examinations because of the painfulness of the scalpel procedure. On
the other hand, the Holth punch was better than the Walser punch which indicated a
relatively high false negative case and was rather troublesome in handling. From
the results obtained, we recommend the Holth punch as the skin snip apparatus in
Guatemala. To examine the microfilarial densities in a given minute area of the skin,
six skin snips each (12 snips in total), 0.5 cm apart, were taken by the Holth punch from
33 subjects. In this study, there were considerable numbers of negative skin snips, es-
pecially in those patients who had a relatively low density of microfilariae. This would
be of importance for diagnosis and epidemiological surveys for Guatemalan onchocerciasis.
The results seem to indicate that if one skin snip was taken from the patients of a low
endemic area in Guatemala, the prevalence of onchocerciasis in the area might be under-
estimated with false negative skin snips. Moreover, there was a great variation in the
microfilarial densities in the 12 skin snips from each subject. The maximum to minimum
rate of microfilarial densities in average was 1: 9.7 in the left scapula and 1: 7.1 in the left
iliac crest of the 33 subjects. These facts offer some useful suggestions for us, when we
examine the intensity of infection in an endemic area or investigate a diurnal or seasonal

variation of microfilarial densities of Onchocerca volvulus in Guatemala.

1 This study was supported by the Ministry of Public Health, Republic of Guatemala, and by
.- the Japan International Cooperation Agency (JICA) (GJCRCPO-MENSAP series No. 11). 2
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Servicio Nacional de Erradicacién de la Malaria, 5a Avenida, 11-40, Zona 11, Guatemala,
Guatemala. 3 Department of Parasitology, Kochi Medical School, Nankoku, Kochi, Japan.

4 Department of Parasitology, National Institute of Health, Tokyo, Japan. 5 Department of
Parasitic Diseases, Kumamoto University School of Medicine, Kumamoto, Japan. 6 Depart-
ment of Human Ecology, University of Occupational and Environmental Health, Japan School of
Medicine, Kitakyushu, Japan. ’ o
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INTRODUCTION

In the diagnosis of onchocerciasis, the use of skin snips is the most convenient
and reliable method to detect patients with the disease. For this purpose, hitherto,
biopsy instruments, such as various types of corneoscleral punches, sharp scissors and
blades have been investigated and used for taking skin snips. According to a recent
study, the Holth type punch is the best one in epidemiological surveys of African
onchocerciasis (Rougemont et al., 1975). This kind of information on Latin American
onchocerciasis has not been generally available up to the present time. We, therefore,
investigated the usefulness of several biopsy instruments, with regard to their handling
in surveys and detecting rates of onchocerciasis in Guatemalan patients. On the
other hand, microfilarial densities derived from skin biopsies have been recognized
as an important indicator of the intensity of infection in endemic areas of the disease.
Microfilarial densities, however, differ in various areas of the skin of infected persons
(DeLeon and Duke, 1966) and also varies with geographical differences of the disease
as demonstrated by the World Health Organization Expert Committee (WHO, 1976).
A better understanding of variation in microfilarial densities of O. volvulus in the
skin would contribute to our epidemiological knowledge including diurnal or seasonal
variations in densities. From these view points, we also examined microfilarial
densities in a given minute area of the skin of patients in an onchocerciasis zone in
Guatemala.

MATERIAL AND METHODS

In the comparison of skin snip methods for Guatemalan onchocerciasis patients,
the following three apparatuses, viz., the German-made Holth type and Japan-made
Walser type corneoscleral punches and the lancet and disposable scalpel, were
employed. Three skin snips each, 1 cm apart from each other, were taken from the
left scapular region of each subject by the three instruments. Skin snips taken were
put onto a microscopical slide glass and incubated at room temperature in 0.9 per cent
physiological saline for one hour. Unstained microfilariae emerging from skin snips
were counted immediately at X 40 magnification under a compound microscope.
The number of microfilariae obtained per 1 mm? was used as the expression of
microfilarial density in the present study. Examinations were carried out in August,
1977 at Finca Valle de Oro, Municipio de Chicacao, Departamento de Suchitepequez,
Guatemala. One hundred and eight male and female subjects, aged from 15 to 45,
were examined by each instrument.

~ In the examinations for microfilarial densities obtained from various skin snips
taken from each subject, only the Holth type corneoscleral punch was used. The
incubation of the skin snips and counting of microfilariae were conducted as men-
tioned above, unless otherwise noted. Six skin snips each were taken from the left
scapula and the left iliac crest of the subject respectively. The distance between each
snip was 0.5 cm as shown in Figure 1. Only male volunteers, aged 15 or over, were
examined in this study. The examination was done in April 1978 and in November
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Skin snips

A
4) (3)

Figure 1 Schema for six skin snips, 0.5 cm apart, taken from the
left scapula and the left iliac crest of 33 subjects.

1978 at Finca San Rafael Sumatan, Municipio de Yepocapa, Departamento de
Chimaltenango, Guatemala.

REsuLTs

Comparison of the skin snipping methods

Thickness and areas of the skin snips taken by each instrument are shown in
Table 1. The thickest skin snip was obtained by scalpel, while the thickness was
nearly equal in skin snips taken by the other instruments. In the examinees, the
positive rate for microfilariae by the scalpel (61.1%) was higher than the rates by the

Table 1 Thickness and area of the skin snips taken by each instrument

Instrument Thickness in mm* Area in mm?
Scalpel 1.01+0.21**(n=31) 5.464+2.99 (n=108)
Holth punch 0.63+0.27 (n=31) 5.5442.53 (n=108) N
Walser punch 0.60+0.21 (n=33) 4.7541.95 (n=108)

* Fixed specimens with 109, formalin.
** Standard deviation.

Table 2 Results of skin snips in the residents of Finca Valle de Oro by three different

Instruments

Microfilarial density* in positives Positive rate False negative

Instrument o/ 5
' Arithmetic mean Geometric mean for MF (% rate (%)

Scalpel 5.79412.67%* 2.37 66/108 (61.1) 8/76 (10.5)
Holth punch 2.86+ 4.60 1.55 60/108 (55.6) 11/76 (14.5)
Walser punch 2.51+ 3.94 1.39 56/108 (51.9) 18/76 (23.7)

* Microfilarial density per 1 mm? skin snip.
** Standard deviation.
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Holth punch (55.6%) and Walser punch (51.99,) as shown in Table 2. The false
negative rate in all of the positives for microfilariae was 10.5 per cent by scalpel
and 14.5 per cent by Holth punch but it was considerably higher with the Walser
punch (23.7). The rate of agreement of the results obtained by each instrument was
examined among the combinations of the two methods, respectively. When we form
a hypothesis in which the positives or the negatives may be similarly detected by two
of these three instruments, the rate of agreement was 83.3 per cent between scalpel
and Holth punch (364-54/108 x 100) and also between Holth punch and Walser
punch (414-49/108x100). Tt was 84.3 per cent between the scalpel and Walser
punch (53+38/108x100). The detection rate for microfilariae from the positive
subjects by each instrument was 85.5 per cent by Holth punch, 76.3 per cent by
Walser punch and 89.5 per cent by scalpel. In both the arithmetic and geometric
means, the microfilarial density by scalpel was significantly higher (p<0.001) than
that by the two punches. Frequency distributions of microfilarial densities in the
skin snips taken are shown in Figure 2. Comparing the densities obtained by the
three instruments, they demonstrated nearly an equal tendency in the density per
1 mm? skin snip.
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Flgure 2 Frequency distributions of microfilarial densities per 1 mm?-skin. snip taken by three
different biopsy instruments,
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Microfilarial densities in given minute areas of the patient’s skin

The results from 33 volunteers are shown in Table 3. In this examination,

Table 3 Summary of the microfilarial densities in six skin snips each, 0.5 cm apart from
each other, taken from both the left scapula and left iliac crest of male patients

Left scapula Left iliac crest
Patient Age
No. Mean* S. D.**  Maximum/ Mean S. D. Maximum/
density minimum density minimum
1 35 16.0 10.4 7.8 4.9 2.4 6.4
2 29 19.5 18.0 9.6 25.2 20.9 6.3
3 60 10.4 6.5 5.9 28.7 18.9 9.6
4 78 3.9 2.6 5.7 9.6 9.2 11.4
5 47 2.4 2.4 9.6 10.3 8.0 7.5
6 21 1.0 2.4 — 9.7 5.3 4.8
7 21 19.3 13.4 9.7 18.8 15.8 11.0
8 50 37.9 19.9 7.6 33.9 18.3 4.9
9 55 11.3 6.7 8.7 33.2 23.9 5.5
10 72 9.8 5.5 5.3 42.1 14.2 2.8
11 58 6.7 11.0 94.3 12.7 10.3 7.8
12 59 4.2 5.0 19.9 17.7 13.7 8.4
13 59 0.3 0.2 1.7 25.4 25.3 8.9
14 33 9.5 10.9 25.2 65.4 18.5 2.4
15 37 - 0.9 1.3 4.1 50.7 34.7 8.5
16 45 7.2 6.7 17.7 1.3 1.4 11.7
17 33 0.3 0.4 1.7 14.5 6.2 4.7
18 41 1.6 1.0 3.0 0.03 0.08 —
19 38 4.5 3.6 11.1 13.2 5.7 4.6
20 46 0 — — 0.1 0.2 —
21 49 7.5 3.6 3.1 4.6 6.3 21.5
22 52 0.6 0.4 5.0 9.3 5.4 4.1
23 62 0.3 0.4 9.0 0.7 0.7 10.0
24 19 6.0 4.8 2.0 1.2 0.3 2.5
25 58 11.0 2.9 2.0 26.2 7.9 2.3
26 54 9.8 4.2 3.0 10.1 6.1 7.0
27 43 5.8 2.4 3.4 0.2 0.2 5.0
28 26 6.5 5.2 5.5 10.0 4.7 3.6
29 27 2.7 1.5 4.7 0.9 0.9 11.0
30 23 25.2 8.1 2.2 10.7 8.6 6.8
31 51 10.5 2.9 2.1 0.4 0.8 19.0
32 37 5.5 2.9 5.3 18.4 12.2 5.4
33 32 3.9 2.6 5.0 1.0 0.5 3.2

* Mean microfilarial density per 1 mm? skin snip.
** Standard deviation,



Table 4 Microfilarial densities in fifteen cases of the 33 subjects with one or more negative
skin snips; 12 snips were taken from the left scapula and the left iliac crest
(density per 1 mm? skin snip)

Patient Left scapula Left iliac crest
No-p 2 3 4 5 1 2 3 4 5 6
5 21 07 67 0 1.7 3.1 38 52 32 241 133 11.9
6 0 0 0 58 0 0 66 38 8.0 18.1 78 13.8
11 0 45 283 03 0 68 28.1 224 117 36 6.7 3.7
13 05 04 03 0 05 0 7.7 634 506 105 7.2 11.8

14 7.0 1.1 36 0 17.5  27.7 67.0 655 77.8 38.1 529 909
15 33 0 08 0 0 1.3 89.2 733 264 223 105 826
16 1.0 177 36 1.5 125 6.7 03 0 0 24 35 1.3

17 0 0 0 1.0 06 O 128 204 43 198 182 11.2
18 22 22 09 14 27 0 02 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 06 0

22 09 0 05 02 0.7 1.0 114 94 46 59 189 54
23 0 09 0 0.1 06 0.3 07 05 02 02 20 04
27 95 28 50 55 7.7 4.3 02 O 0.1 03 05 03
29 0.9 L2 22 42 40 38 0.3 1.0 14 0 0.2 22
31 143 113 91 69 13.1 8.3 0 0 0 0.1 1.9 0.1

Table 5 Microfilarial densities in six snips, 0.5 cm apart, taken from the left scapula or
the left iliac crest of each male subject (snip incubation at 32 C)

Site of 12 Age Snip No. Mean* S.D.** Max./
snipping No. 1 9 3 4 5 g  density min.
1 68 0 02 o0 0 0 0 0.03 0.1 —
2 17 7.4 23 68 124 39 14.2 7.8 4.7 6.2
Left 3 48 1.8 19 1.8 30 1.5 0.7 1.8 0.7 4.3
scapula 4 36 76 86 22 108 21.8 21.3 12.1 7.9 9.9
5 38 0 0 0 0 0 0 — — —
6 42 0 0 0 0 0 0 — — —
7 55 0 0 0 0 0 0 — — —
8 63 05 1.5 13 01 21 47 1.7 1.6 47.0
9 17 0 03 0 0.2 1.2 0.1 0.3 0.5 4.0
Left 10 60 0 0 0 0 0.1 0.2 0.1 0.1 2.0
iliac 11 46 101 100 3.3 227 224 226 152 8.5 6.8
crest 12 38 122 83 73 74 189 58 10.0 4.9 3.3
13 35 335 306 106 152 235 149 214 9.3 3.2
14 23 0 0 0 0 0 0 — — —

15 78 0 0 0 0 0 0 — — —

* Mean microfilarial density per 1 mm? skin snip.
** Standard deviation.
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negative skin snips taken from the onchocerciasis patients were found in 10 (30.39%,)
out of 33 cases on the left scapula and in 5 (15.29,) of the total cases on the left iliac
crest (Table 4). Thus, a greater number of the negative skin snips were recognized
in the cases taken from the left scapula as compared with those from the left iliac
crest. When six skin snips each, 12 snips in total, were taken from each subject,
patient No. 20 showed the most noticeable result; he revealed only one positive skin
snip. Microfilarial densities showed great differences especially in the left scapular
skin snips. Maximum to minimum microfilarial densities in Table 3 shows the
grades of variations of the density in each patient.

To examine the influence of the incubation temperature on microfilarial
emergence from skin snips, 15 subjects aged 15 or over were selected as examinees
(Table 5). No previous examinations for microfilariae or nodules were done in these
cases. Six skin snips were taken from the left scapula or the left iliac crest of the
subjects. The skin snips were incubated for two hours at 32 C. Five (33.39,) of
the 15 subjects were negative with six skin snips. Moreover, three of the positives
showed two or more negative snips; only one of the six skin snips was positive for the
microfilariae in patient No. 1. In patient No. 8 the greatest ratio of maximum to
minimum microfilarial density was recognized. As mentioned above, the microfilarial
densities at a constant temperature also had considerable variation as well as those
with incubation at room temperature.

Discussion

Of the three instruments used in the present study, the lancet and scalpel method
was the best, giving a high detection rate or low false negative rate for onchocerciasis
patients. On the other hand, the Holth type corneoscleral punch showed a 55.6
per cent detection rate and a false negative rate of 14.5 per cent. No significant dif-
ference was recognized statistically between both rates of the scalpel and the Holth
punch but when the Walser punch was used, the comparative rates were 51.9 per cent
and 23.7 per cent for the onchocerciasis patients. Between the rates of the Walser
punch and the scalpel, there is a significant difference (p<<0.001 by student’s “‘t” test).
From these results, it is suggested that skin snips with the lancet and scalpel method
would be better to detect the onchocerciasis patients in Guatemala. However, when
we used this method in an epidemiological survey for Guatemalan onchocerciasis,
the residents in the endemic area had various complaints and/or rejected our routine
examinations because of the painfulness. Based on this disadvantage, it would be
better to employ the Holth type corneoscleral punch in an epidemiological survey of
onchocerciasis as recommended by several investigators.

With the corneoscleral punch, it is possible to take skin snips of a uniform size
and depth (Picq et al., 1971). This method is fast and painless, and leaves a small
lesion that heals rapidly (Buck, 1974). According to Rougemont et al. (1975), who
worked with the German-made Holth punch, the German-made and the French-
made Walser punches in African onchocerciasis, there are no substantial differences in
sensitivity and precision of the different types of punches. Therefore, they recom-
mended the Holth model which has a simpler design principle and is more pleasant to
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handle and costs less than the other two models tested, from the view point of purely
practical considerations. While, in this study the Japan-made Walser punch showed
a relatively high false negative rate and also this punch was rather troublesome in
handling.

In the present examination, the microfilarial densities of the six skin snips had a
great variation in both the left scapula and left iliac crest of the patients. A similar
tendency was recognized in the case of incubation of the skin snips at a constant
temperature (32 C). Furthermore, several patients from whom were taken a total of
12 skin snips had one or more negative biopsies for microfilariae. This fact is of
interest and of importance in light of diagnosis and/or epidemiological surveys for
onchocerciasis in Guatemala. Buck (1974) suggested that in prevalence surveys
it is sufficient to take one snip from each person at the site most likely to be heavily
infected. However, this one snip may produce a considerable false negative rate,
especially in the case of onchocerciasis in Guatemala where low microfilarial densities
are common in endemic areas. In the present study, the patients who had relatively
low microfilarial densities had a tendency to have negative skin snips. This fact
appears to indicate that especial attention in epidemiological surveys, must be paid to
low endemic areas of the disease. Buck (1974) also recommended that if many snips
are taken from the same site it is necessary to leave a distance of 1 cm between each
snip, because of the minute irregularities of microfilarial distribution in a given area
of the skin. In addition, it was shown by Duke (1962), that the microfilarial density
in adjacent snips is usually approximately constant, but in some cases the assessed
densities may vary by as much as 1: 3. Similar facts were also ascertained by Tada
et al. (1973) who worked with three skin snips each taken in a triangular shape, 1 cm
apart from each other, from the left buttock of Ethiopian onchocerciasis patients.
While the distance between each snip taken from the present patients was 0.5 cm at
both the scapula and iliac crest, the maximum to minimum rates of the density
obtained from the 33 subjects varied from 1: 1.7 to 1: 94.3 (1: 9.7 on the average) at
the left scapula and from 1: 2.3 to 1: 21.5 (1: 1.7) at the left iliac crest. Thus, the
results obtained in the present study on Guatemalan onchocerciasis are quite different
from those seen in African onchocerciasis. This discrepancy might be caused by the
geographical and/or ecological differences of O. volvulus in a minute area of the skin.
In Guatemalan onchocerciasis, therefore, repeated skin snips should be taken from a
given area of the skin in an individual, in order to have reasonably constant figures
for the numbers of microfilariae.
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FRAHKEREERTAC LICKDERL
¥ i2, LPS-pyrogen ¥ X UBELA| sulpyrine %
EAg#HRLOBRE L, EBE, BAREIE,
iR (RIETEHE, BRMNEER, "R, HE
K, W & ERmMHAC & D RS BHE IR iR &
RERRB LI

BB & CEMORENBICE 3 Y+ FORER
ALK ST HEROBEIC—H L TnD, IEEH
BRmMARS, KEE B8O AEH BXK LPS-
pyrogen #5ick V@A L, #Hic, KELFHO
mis s & U sulpyrine HEICK DM L7z, TO
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B2, BEAREmKEE (Stitt, 1973 o#ERIC
£3) OHBER—FRTHY, KE BETH
iR) DL s TRLEIMARTZERTE, K
AR D B2 M & PR 25 I 3 oD M S AR
3T EMonTk Yy, HE, AR MEOZE
BrKkENRAI )T 5 VABICEVHELTEY,
RO ET 3,

5 Trichophyton violaceum FJFe
PABAKE  (R&X-E- KERD

1972—19784E D 7 HRIC e s BB L 72, T.
violaceum (& T. glabrum) itk 2 QARE1I5H &
fEL, BEEMZ 72,

15810 5 B126A10R U FO/NRT, Bt
5:10TH -7,

BRERE, RUDREREOAERBEEH%
BT 5 bohE { (pityriasis-like lesion),
PNTES K REDEVRAEROEDS >
<3, w3 black dot ringworm, X 5T ¢
—HOLOPBEAERBORIEERT I L2 2R
#& (Kerion celsi) #1733, 7268 Aa%, 2
AMEETICLEH 58, WIFhdAERRE
DL HENT L EHHMET 5,

Ihoi#it, T. violaceum D dDiF A
(anthropophilic) Z##ICES b LR L 72,

3 5T T. violaceum RRYIE TR —MRMN, £
BEALECHEOHMEB T, RKETHC LM
b3,

ULDE»S, T. violaceum IIBEA», 5
Vi3 ABE FiT subclinical 2B CcEMRGEESR
N5 L#ERL, ThoDMPOKROHIE L,
HEL ZWOBEH 2D,

6 XEICKDERBDORELZDEETOD
A
W HF—, WA KR
(RWK« &« A
A#ORERETH 5 MBI EERARD A5
bh, HHEMRBREINTnED- cHicE
VHAELE E LT KbhTniz, LHLE
41T % - T geophilic % 3 {2 zoophilic derma-

tophytes DHICEAT SR A I N, KERRE %
AHHRICEIOFIELED ET3MENEI N,
BEB DOV T nE, ReRG<vF—7Y) v
Z e LA HEN FRFRETRR © BERE 0 M
BRI &Y, Arthroderma simii, Arthroderma
benhamibl, Arthroderma vanbreuseghemii ® 3 &
DEEHD tester #hx FILT AT LN TE, Ch
SEME > THRDPEER L OXBET\, HHHR
RELZHEBORELERS T B, e DBfFo T
SREDFH L ERDERNLHRE L7,

7 BREECAFEAEATES US Dirofilaria
B0 16
ZH Ih, |
(BAEKX « & « FAEBK)
(7 I L (REAK « [E « =)

19784 5 A, FFREREICTIEL L 72 B g
RS W RFBNICEE 13 Dirofilaria %
R L7OTHEST 2, BFRIEARKRICER
LT\nizgs, 65BFIcE#L L, S/OSTOME
HERL, RiE, GBS, FEELE- 748
THRC L7, EFOBREICL D HBERICPPRE
BRD SN/, RO AED- 72, iR
EILEY FEED Zvoh, WABRFRIFET
- 7o

FEBUAF IR CEEBICHELTNS
KT BRI Nt WFEMEHLGIC 13 By
A7 A RS hrz, Wil o F#iE 360-410 ¢
T, 7F7734BERL, E3id 24 BB
BREWULDBSOH 2, 7 F 7 FNEIREET
external longitudinal ridge % #®»-¥, WHEHIC
I3 MX3 5 2D M % internal longitudinal
ridge # 2% 3., H@ABEREL, wbwWw3 Co-
elomyarian #CH 3, WiiEiCI3—xt D WA GE
HE IR R TERBS R 1ERDBESHH
BWICEAD S h, AFEEOEMITEOARICIIEME
MEZRE I XRPBEAREEL TR2008D S
hi,

ChoDmRDPS, RIRE L Dirofilaria B (B
Z 5 D. immitis) OMERRBOBMEFA T 3
WFELEA OO, KFES (1977) BChET



i€ D. immitis WX BMRPOFEMEZT LD T
WwaA, chitks s, ZDRRE (57/62) IIH
PORMEINEDOTHY, SOOLH i, BHE
NICHFEEFZER L 2R E N, COLD ZHT
REERD S BItEBT A LB IFELONS
M5, LRI, Dirofilaria ® © F PSRRI
hrbhEnEBZELohkd,

8 ZJ4UEVEILVYBDI/IXHAOT MR
KhfE, HCIEBEII/IQAT745U7M
fiE DYT T 1 KERRL I DN T
A | (BIFEX « FER)
B. D. Cabrera
(7 4 ) €K« NEHD)
WA Hik (RILK « K - FESR)
INBE = (FEKE -« FHEH)

745 ) TIEOEZICBAT, WhibL Ry
Dirw74 7Y TMESET, BICH%BRYE
HHBHUBET 2P LRTIBHEETH 5,
Beliz4 VeryEAoy YBERY AT VET
RRBEOBAREFR LT -7, 27 VETER
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ek 2R BETHEB (18 :30-22) T 1ml DR
Mm%E#%aE L. 267 AH82A (31%) HEHT, €
OW 10 Mf/1 ml Y FOEEEDOEN2LA (8%)
Hohi, RO 20cmm #E, fEx#E (10cm
3EK) DBME KT B L F—HPIN DRED
SN, BEERY BELTWw3H12BICDONT
Mf BHB3RAA SN, Bik#ECD % Diethyl-
carbamazine 6mg/kg 12HMZSICL 25T
Aokl d, #T4HUROBBRAET, 226H
9 BlAMEEE Mf EICE L Tni, AE2MRE
Ol rtELONEY, BHAKEREORELDOMN
MEE L A3, YHTOENEIL Aedes poecilus &
Culex p. fatigans H8F 5hTWwBDT, 2HD
i HEE L TORMNAEERETT - . BEED
Mf ffE #0k M4 5 & 140 L EC Wik i &y sh
BEWZ 7208, EFEDO Mf M % Wi L 7280
MEL ARG RO LD - 7. ZROERS
743 ) 7TEBICHEET S, M EOKEYL
HICBRMICA T TRHT ABHENRD S, 5RO K
Bizvbhw 3 EEE 10 Mi/m/ U T ToEHEOW
EEREEXRFLTVwE,
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BN LVKR— b

1 =7 DEFEH L BPE DR
BE M
(BREBX « &« BEED « #5%)

H—=F BT B FAFMIBRE B4R T,
FLRIECRII15.6%, MHEHILTR2.0%, WA
R5%T, AODOHABMEIL3.0~3.5% L b
N5, FERDIO%IZ=F ) T A EDRPEIETH D,
ERIT AOKT008 %4720 1K, E1 AN
D 11,0004 TR ICER M AsD % \»o

BYFED B %, 1969—19724, 1976 —T774ED
BHEE S LT L, b5k EBADIBKE,
DNT77yxvU7, KE, BHE, w4z
%, avs, ¥ BF72 257 720JF
THY, RCEDZADRES, 3L 7, DT
YANRERFR, BER, BF 7R 5F 7%,
WATHREE R, BEOETH 5%, FETEOFHN
D3, ERWR, HE, >WTRITHSES, WiE
B, £94, avz, AHE BF7R55F
7ADIETH 5,

RICINSBREIED HH L BEHROS\» Hils
KONV TR~R5B, HEIT 19704124, 19724 4
B, 197722 FBAL T34, BHic Xhid,
Kpandu & Tarkwa #5585 0 B iR 3%
BOEELE B oh3E WS, v 42N
£ BERBITHML, 19774813 13,7414 T,
19694E D 3 fZE < & % ¥, Ashanti, Brong-Ahafo,
Western, Eastern Region 232w, 21353
1970429 A MDTBAL THh S ST D,
19774E135,9684 & % U |, Central, Ashanti, Accra,
Eastern Region 122\, BF 72 « ¢35 7 =
131971, 1972%1T4,0004 (8 & % - 7245, K
2,0004&8i# T, Brong-Ahafo, Ashanti, Eastern,
Volta Region 1t%\», BHHK% 22,0004 5% &
% {, Ashanti, Eastern, Central, Accra i£%\,
#51% $5,000—6,0004 £ £ {, Central, Eastern,
Ashanti, Western Region iZ£\», BERIZEE
FHEAT H545, LTRSS I5BEHRE §<,

Eastern, Central, Ashanti, Volta Region ic%\n,
7 7 XY T IRERICHLA D 19774 1353,8754 &
% b , Ashanti, Eastern, Central, Western Region
BB, b Yty — < IE BRI ICL D504
Wik & %29, Ashanti, Northern, Brong-Ahafo,
Accra Region A REEL TS, SRREE
(& Wuchereria bancrofti, Onchocerca volvulus,
Loa loa, Dipetaronema perstans, Dipetaronema
streptocerca D 5 WHAD SN B, HAD M
BAHTHSE, 205 B 0. volvulus HIRBREE
E—BREEMETHIH, LBHF—F, Hic
Volta {HiIgICEIE L, €D 5 B 1—2 Bk L
TWwB EEZ 5N 5, 19724F Anteson 7IB[ERS
D7z Korle Bu #&be322#6,214%H25% ic O.
volvulus & D. streptocerca % skin snaps THER
L, TOH L 3THIO HiRID HBEIC L b, D.
perstans, L.loa L DIRGRBPEWREL T3, <
7Y 7 OEREZMED—DT, 1967FEDEEIET
BEDIHL8BIE =35 ) 7R EET, Plasmodium
falciparum 5% - & &% {90%LL L, P. malariae
5% L, P.ovale l %A LTH D, (LMWK ERE
(BN PBET, =¥V 3P %in) & Volta
FLOBBICEDEREIH L T3, Ricks
& UHEIAE 12D\ T Western Region i\
Viperidae 3 #&, Elapidae 2 #&, Colubridae 15%&
BEEI N, 5400 WIRIEEED S N7 HFE
CHERZPo7En,

TP7FISOTAtFraAviLhE
fiE /A (BWK & - BBY)

1978FE 9 AP S12HD 3 A AW, 7y 7F=371iC
BNTT2it& B4 vawrh EEBOBEICH
THORRCREE L2, /77~ 5 BEDH, L&
LAY a e HEEB TP 7 bDref oy
FHIRRITBWT, BENA7 2tk 3 ADBYEOE
DEBRICOLED, AKIKZDFuY 22 TED
SNTVBREBROFRBERICH LCHH4TEm
Z 1



FYIF= IR HETE 72D PT, APPSR
M3 32EELZBHEE LT Simuliuvm callidum, S.
metallicum, B~ S. ochraceum @ 3 BHH SN T
WBH, TOHTADAE a3 vhiEDESICHE
BLTWBDIL S. ochraceum LEZ o5hTn3,
BEEROA Y 2 eV HIEBREORIE, WoL
KN 7 2TH B S. ochraceum D4HR & BHEEIC
BEHE LT3, BABREORShBEETE, —
BRICRIZHOBEN 7T 2 8B ET S, LL, BN
TaBFLAERRINZ DR, PEDORT
HERAEEDORSNh2MELH 5. 03, EN
TR EELLELBEBBETES, COT
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OHBRZNIBO/NS ZERICHEL, haRALS
FOEL THRREEIEL, REGTDIPOENRS
EABITET T 3, 4 ¥ 3wV AEDEBRGH
BB > TWREETIE, EL KHROREFFH
BEL, BEATSHEORBNRESh, 22T
BEANTORELERTEZLTWE ETREINS,
CHITH LT, A7 20RBEREFLAEVWEN
DRDPEODA Y 2V A REEREEVSRONEE
%TiR, BRPEOBREIBEANTIEZL, EREBEN
72 DEEBREILHICE X I THIFTE TR
BEZITNELDEEZLSND,
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