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Dwyer, 1927) & 1942 4 (Lumley and Taylor,
1942) [T A -2 + 5 ) 7, 192728 EF Y & »
(Copanaris, 1928) % £ ORKEfTH 52, L L
D LERRKRBIERNENZ &, BEHMBITE
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ELT, W 2OMEREERLTALWER
70 DEN 7 7 5 v OHFIL, RHBEHEL S
bEDOLNTEY, ERNKDI2BECEMNEL
RBOTZBEFEIBTON Tz, Fl2idH { Blanc
and Caminopetros (1930) (3 & H MK & 4-0iC
ME L2 IOBARICBREGANEE 4T L RS
LTws, L LEBRERT Y- Tky
KBROMEGBRINTEY, EKLEERAICH
AUNENAEC) OVBRTH 5, FRXITEN
Tid, W {OPDERFT —-2TEINWTDEN v
7F VOB ERS ThicwEE L 5,

DEN D& AEHIZOW TR, W 2h0
BHEBBINTWw (X1, 8, 11, 21, 33, 42,
44, 70, 85),

B/EHVANLR

DEN v 4 2 D482, ®2HRKEH, BAR
D WTKREOMEE Y, ~v ANMNEELELA
WD) Lice L LB —BBEORERAZHEH
b, YEHMINTzY 4 v 2BOFBER>EDR,
BEREINLTVWIIOREOTRON TN D,
ZIZRBATHIEARIBIMIEIIRIGEOHRITTHR
BED~) Vil b=y R RAERBICL RS
n, PR=v 2R ERIRLABRESTCD
DOTH 5 Kk« JH, 1944; Hotta, 1952), & D
FAKIIERIZHAEST S DEN v 4 v b LTE
BEVIDEINTW S,
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o=y AREBREAKY A 2 (BREMITE
Wi~ v AMOAK]) e FOERNITHESHT 5L,
» 5% CIIERRM %L DEN FER #2348,
AR RS L HITKREITRE/RSBBFL, 2nwT
» 5 HRUBICTE e FRRESTEEITHEE L 2
(3EH, 1950; Hotta, 1965), % D #8 % #=RMIZ
At e Figg l ol EERBE, B hdZER
Bid= vy 2AREBE&RYETI bIRe FiTT 5
REHEEZN LEREZEBERLCEES T LN
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Fig. 1 Change of human pathogenicity of

dengue virus (type 1 Mochizuki strain) in
course of serial mouse brain passages
(Reproduced from references 32, 33).

LEDOLS e MTHT 2RERDOZEL EFHIT,
<y R THT HBREFRICIEMERD LN T
(RHE, 1950), = v = ERERAACRBREART
FTHY, FECRI—FLEP-T, & FRE
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fLOBEEL L WHRENRTE L, TR LTURE
WERD ZNDBRT 2B ER LT, F7z, #MR
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REHOE L~y 2 BREFROMEB LK (F
fTlico TNRVANZRDOEFEREELEL S LTH
WHDLBEETH D,

2D LS modify ENTEABRY A NV RBR
EREXREL TR D, Thte F ORMICES
T2 L MHPIHROPRAOERS LI
% (Fig. 2 AL YA 2B ERL< ) VTR
BlLichD%, AULEAETELTIAROESE
RAEERVD, BOTHMBTHLL0b, kIT
HAONTHRDOELERL, VA NRITL D Y
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Fig. 2 Anti-DEN NT antibodies produced after
injections of live modified DEN virus
(type 1 Mochizuki strain).

Ordinate titers

expresed by

represents  antibody

logarithmic  number.
Abscissa represents observation period, in
weeks. Black marks indicate individuals
with previous history of DEN, and
white marks those with no history of
DEN. The third injection was made
only into a volunteer represented by
white triangles. X indicates a control
volunteer injected with formalinized virus

(Reproduced from references 29, 32, 33).
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TasLe 1 DEN vaccination experiments using live modified virus
Abnormal Production Degree of
E Volunteer clinical of NT infection
*p- Group “signs antibody induced by
series Sex Age following following challenge
vaccination vaccination
M 21 — -+ +
Vaccinated
accinate M 95 B " _
I
Control M 34 H
F 17 — + -
Vaccinated F 26 — + +
II M 27 — + —
Control F 44 1

(Reproduced from references 29, 32, 33)

DHBENWS ZETH-T, =)y F v
DRI DO W THNBITERTRETH 5,

ZDESREKRY 1 A3l hFIbikOEE
ERAHTOATERL, ITnhEHINTe R
BMEBARERYILVZORE (BANIZRERE
HMFEDOESH) THEHLL, ZOREMSHEZ T
(Table Do T N RBABEHEY 1 LR IT X 5 RYPH
BBRIT B L ERTIOTHD, - THY
7 F COWRRESRIRE NI,

tAmEgEEhicy 1 2

DEN v 4 r2 OH@EZIZI LD CT A Y
FrBREEMR R % A7 (Hotta and
Evan:, 1956 a, b; Hotta, 1959), HZECIiLRE D
DIE# M DEN & 4 v 2 DGE T HT 2 L 48
mobhtEh, 2o hITid CPE, 75 — 7 B
OHBELZR B 5, MIREERRTIE, v LB,
LA R - HAKRERTE BHK (~hax s —
BiH%), VERO,BSC-1 (77 ) 3 FYFr®
Bk, LLCMK2 (7Hh F ¥ A BHEK) % EHK
BHOBFAREZIND L LSRR EAON T
5, LiL DEN OM#EERICOWTIE, ET
NETANR, EITABYAAR (L2
chikungunya v 4 v ) TRLN B &5 2&H K
DY A NRERBWEBRICED 2 LIRIEER
INTHLT, ZOEMDEN FRO 12D % »

7 V%R ST E, BRESKEET, HLIh
72 IMR #ifa (e b neuroblastoma fi3), J-111
#ifg (e b leukemic leucocyte Hi3k) 4% DEN
ANRAEHBEH L (WS¢ 52 LRERI L
B(AKRD, 1975, 1976), A% OBIFOIMENRD
LSHRTH 5,

VANRY I F ORMEMBERRNKD IO
CROLDEBBEDHERH HATHROZ ETH
5%, LPLZOHICHE L T LRI NT
L@ TREN, ZOBEMAIIZ, Zhboiads
BEFRELZETLILLTHE, #-T, 7I7FV
BELEVINFLOELLRD, FrBUIRER
MfaEcide r 2RI EFERTRETH L,
bbb I OWHHEIXOWTHRFTERS, JIEE
ERAREHBOCAL0, TFHEIBRBELLC=F
VELNBRERERRBOBRAERR MR E LT
UTFTOEBR®IT» T,

YILEHITERR: ERICAWEYLrELT,
BEREVF -y —L W AFLIBLUTOH
=& ¥ (Macaca fuscata) T, BANHTH
BEL, DEN to#MiILl sniErbnd,
T h T DEN Rjuts# (10°-10° = v 2 LDsy)
THEEICRBTERNITENT 5 L EW AR EE
376 L (Fig. 3)o EAEI NcHilkfliiz, &
ERICAVWONZo A VA BOBEMNICET AR
D, HEEYANVABRICEBRRTH >, 272, &
N2 ) YAREAY 4 VAT RILERELE RS bR
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Fig. 3 Production of anti-DEN NT antibody in
JSuscatus monkeys inoculated with DEN
virus of monkey kidney tissue culture ori-

0 2 4

gin.
Ordinate represents antibody titers
expressed by logarithmic number. Ab-

scissa represents observation period, in
weeks. Two monkeys in group A were
inoculated intracutaneously with undi-
luted live virus, two in group B with 100-
fold diluted live virus, and two in group
C with formalinized virus (Reproduced
from references 33, 37).

# - 7z (Hotta et al., 1966), Zh LDHEL, TE
By AV AP—BOEERBELEIZE, 2O
WRELTHAABOELEE I L Lt L OHE
*ARELLOBIDTH B, 1721, Bl
X511, TROLDOEEWBLTLdrr= ) YIE
oAV Z2DEBREFRRELZEETLIDOTHE
{, BBOLHB+EZRTINEZOEME LTINS
LZLERIEETHY, SBHOBRED1D>TH 5,

b MCIHBITEIER: ARy Az (B0 <
v A LDso) % EMNICES S N fEk i3 BREF 25U
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Fig. 4 Production of anti-DEN NT antibody in

humans inoculated with DEN virus of
monkey kidney tissue culture origin.

Two adults in the upper diagram (KU
and O) were inoculated with live virus,
and in the lower diagram, T with form-
alinized virus, and S with non-infected
culture fluid. Other legends are the same
as those in Fig. 3 (Reproduced from refe-
rences 33, 37).

hiEE %R LT (Fig. 4), ZOBEI &L= ¥
RELY 4 v 2 DHEEE TR THP -, &
BTk, AMREHLE ECIEHNERE
FREZAD LY, oA, Bl BHE E
WA LD DEN BB bLwd L5 2fERIE

(BB INA D -7z (Hotta et al., 1966), Zh b
DZEPLEAKY 4 v A JHBIERBAED X
REFREEREL, LodRLsCARESET
BB EHLETENEES,

BRI EDREGRE: LioMBEE
INTBHECEABRY IR LER YF) v 7
¥ (17D H) e rORANIHAER TS EHE
R B PR (R & U0IT 7R sk SRR b
) HEEH X hiz (Fig. 5, Fujita et al., 1969),
R LZDBE, BEEFERIRETSE, RO
IO REENFDOOLNE, 1) YA R ERHE
TS L7384, $i DEN ko B A hs s Ml
Ihd, 2) MovArzt 2 BMRTHITERLT
s+ ae, BIZTELLEYVAAMRITHTEHMED
EEBMEINSE, I bOERIZPRFE &K
MERBBEAHRAEDO A FNILONTIRKICH D
N7z, Schlesinger et al. (1956) i, v Fil=v
= %@ DEN-2 & YF v 4 vx (17D #) %[
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Fig. 5 Schematical illustration of anti-DEN and
YF antibody production patterns in hu-

man subjects after receiving combined
inoculations of attenuated DEN virus
(type 1 Mochizuki strain) and YF vaccine
(17D strain).

Ordinate indicates antibody titer (NT)
and abscissa indicates observation period.
In group A, DEN and YF viruses are
inoculated simultaneously; in group B,
DEN is inoculated first and YF two weeks
later; and in group C, YF is inoculated
first and DEN two weeks later (Reproduc-
ed from reference 34).

BEICHES L, ZO#RH DEN-2 sikdsEE LT
EaxIn, L YF H&IAfHIhz v fi#EE
BT, TOBFETBRRITRLTVWE, ZOX
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EWBHVEBLLITHL, v LHETHHRRR,
A NZREERDOVbOWAHEAITLEI0D, %
NEZL VE—72mvDOELATESLIDTS
ARV TREBIEINZEETH S, »T
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iz LTd DEN & YF ORE®EIXSWVWTIE,
BEEORESHEA LERN AL EEETS N,
BERITELT LS EVRETHHEELDN, &
BEAN LR L RO MEND %,

MEEERFDRA

PLtk et PRI L - TR A LT 5
B, HFEHROITRDO2DIERAHNETh B, &1
DOF R, FANTH R X NOERE ITE ERR
FMLTHEBEEY 25 3D TH % (Bussard,
1967), H2DHER, FTOEWITHREELXELT
FELICBRICHEEHREEEL, UEREELE TR
TLHETH D, TNIZETLIHAEOHRL LU
ZDFMIT O T, BV OhORFHED S
(Z#R19, 39, 40, 50),

bhbhid E20DH%ICHN, DEN & =&
FA DA G T, $i DEN JitkELEBFO—in
W+ 5 2 & E 4o L (Fujita et al., 1972),
3 DEN RREMBHEEBR T+ ORNITHES L,
4~T7H®BITHEES (B, Vo8 M §F B,
) HEL, P52 <@EBEREICL > T
BET, BEE- TZORBREO PRITUEME
#sE L7z (Fig. 6),

PURISME, ) oo, i, FFOREE CHBINE
WhHEERL, EhOZNEZED TEL, BOK
BTRey PREDVEGHHE LT, A=)
YARERT AR EEZ bR v DB ORER
TRWARRAD bk -7, PHIEZRTHER
W R EARE O L - THET B &, &
M AR EE LT 198 4HE (2-ME
RRZH) ICHEL, HBESEDIE-T TS 4H
(2-ME #Hith) OHFFfifeds BHEICE 5 2 L%
ANz, ZOMREPL, HERPIIHALRLH
FIEREI LA RE S a7 ) v Thh, Thbid
DEN v 4 A~ 2 DHESHZ L Y de novo ITEEIN
TcliEEEING, ZOEBRIE, DEN v 4 2%
FALEnd BRBREREOBALLEDL LN
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*r—e LIVE VIRUS
X = =X FORMALINIZED VIRUS

NI (LOG )
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24 b
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31 rtesTis 1 SPLEEN

TC INCUBATION PERIOD (DAYS)

Fig. 6 Neutralizing activities of tissue culture fluids from monkeys inoculated with live or formalinized
DEN virus.
Ordinate indicates anti-DEN neutralization indicates (in log), and abscissa indicates period of

tissue culture incubation in days (Reproduced from references 12, 33).
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BirwlLiEzhilEBomEsiikEL0ER %
WU ETHR/ZILDLIDTH b,

BRY1IL ZADHE

vy FUEBICEL, vAALRERERL, BH
vANARRT, ERREROBEMERS THE LT
FHTLZLR—BEENLEZELLNE, TDH
B DEUFRIT O WTHRIE2MLTA, ¥
ANZARTFTEZLLHBEVRBHY AL T, L
EELZIDE LT Figs. 7,8 KRIND FiE*®
BwTnb,

TOHFERRNTA A ADOERYTS &, 38
OHBEHRBD LIS (Fig. D, T%5bbh, A
BEAREL L, EL LB 5 &R, HA EHt
1550, BLUBTL2EHN HA Gt RT
RO, &bEL BT S CF EHTRIN
25E (Zo4HEi: HA HEswdh, i
BEITEN) O3LHIIAbNDE, = v 2K, M
BHEEREONTROY 4 VAMBIZIWTRIE

Infected mouse brain homogenate

Protamine sulfate treatment
Img/m{, 40 min
Centrifugation
1 5,000 rpm, 15 min

Supernatant

Centrifugation
!
| 105,400 x g, 150 min

|
Pellet

|
Resuspend
in TSE, 1/10 of original volume

Sonication
28 kc, 3 min

Sucrose density gradient centrifugation
10-409%, sucrose, 100,000 x g, 90 min

Fractionation

Fig. 7 Schematic presentation of the procedures

used for the purification of the virus grown
in suckling mouse brain,
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EREBEBEONS, TNOLAERERNTS
TEIRXY, BITHBICT A LKL, B
LZNBH4AE O density 13, HEEERXD v A
NAPO R IEEAREOMIL S &, FdEL
BT 2 EOAET 1.20-1.21g/mi, &8 b

Infected tissue culture fluid

PEG treatment
) 8%with 0.5M NaCl, 60 min
Centrifugation
8,000 rpm, 30 min

|
Pellet

|
Suspend

in TSE, 1/50 of original volume
Sucrose density gradient centrifugation
10409, sucrose, 100,000 x g,
90 min
Fractionation
Fig. 8 Schematic presentation of the procedures

used for the purification of the virus grown
in LLCMK2 cell cultures.
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Fig. 9 Sucrose density gradient cehtrifugation

profiles of viral samples.
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Fig. 10 Sucrose density gradient centrifugation

profiles of viral samples after being treated
with physical and chemical agents.

Lerded HA 4EC 1.18-1.19g/ml ¢ & % (Fuji-
taetal,1974), TAoxv 4z, E{WXBEY
4 2 ZB8$ 5 Stollar et al., 1966, Matsumura et
al., 1967, Smith et al., 1970, Cardiff e al., 1971 @
WgLae#25L, Fig 90 vz 4 -0k
PHOENENT A VARTF, RMEKREER, non-
structural CF component TH 55 L #fiEZI N 5o
Y ANR %L —F v, Tween 80» = — 5, NP40
AETHRET L LEDHBEHEBREHREZL RS
(Fig. 10),

INLOBREERITLT BEHEXREITH3IE
@45 E (Table 2) #7%, #h i Immunogen-],

ILIIT & L, 2h b OREEREEZYLERY ¥
FTHIFA LI, yYvOBAL, DEN v 4 0R|T
Y 2% & 723 DT, Immunogen-I, Il @ iF4
DHIZE Ew, Immunogen-IIl (EPH%2ES 2
AE) OEHFHITbAP-o. bl vHFR
DEN OREHBI I AVEELLNL TV LD T,
{3 Immunogen 3 B D £ T % RYuelk © HEIT
Db bR Lic. BEf%REE > TMELH
B L, #oO# DEN Hilk%2R5E Lico ZDBEIR
Figs. 1,12 %2 L b Tnd, Zhitd 3 &,
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Production of anti-DEN antibodies in
monkeys receiving inoculation of imm-

Fig. 11

unogens.
Ordinate indicates titers of antibodies,
and abscissa indicates period of observa-
tion in weeks. Arrow indicates time of

immunogen inoculation.

TaBLE 2 Viral specific activities of immunogens

Immunogen Infectivity HA CF
I* =+ + +
II%* _ + H
III*** + — -+

* Rapidly sedimenting component

#* Slowly sedimenting component from ether treated sample

*** More slowly sedimenting CF component
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Fig. 12 Production of anti-DEN antibodies in
rabbits receiving inoculation of immu-
nogens. .
Legends are the same as those in Fig. 11.
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gen-1 (T X AHUREL D HBIHHEN & )5 i h
L7z (BEH S, 1972; Fujita et al., 1976),
Immunogen-IIT {3 HA E#:4/R{ 2 & ¥R
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BWEAREEZIODILBEDLLONT, ZOMRE
WA AANRT I F v, BB WIEEREED
component vaccine T EET 5 LIZEHTH A5,

Eb2EFEEICEREZIAILYI LR

TI7FOREN - WEWTELLLE, E5K
DZERDD, YANATHBEI L 2EEMBED
RAEWE « BEUGSBERINRAEEL 20, EED
DI nN—F13BFEIZDEN v/ 7 ORELLE
#mLT, =9 bR EERE (CE ik
TDEN v 4 v 2 DEREHLTH, ORI
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v 4 23 CE Ml cH 2L (survive) 13
THrdNRED, WRABELRIANDTH S
(Hotta et al., 1961) o RFEDHEH S NN B3,
COFRREIEZLOTAF Y423 CE B TR
HAMMEEGERIIGRLT, GLABELE
BTHb, TOHARBHEEDELIAHLHP T
Wwa, BIRMZEHL LT, DEN v 4= i
DTNVETL4 R EOER ELT, BEDHET
DEN v 422X UTnwB YF w4 0z d:D
FENED 1 OIMATHEZ EBARETHAHI T L
PHELTH.

L LasbEAMkY Ar 2 i3 e MgRNEH %2
ek mfe WI-38 (Hayflick and Moorhead, 1961)
TH5E+ 5 (Shiraki and Hotta, 1975; Fujita et al.
1976) 7oL %0 HiE © #HEL, bhbho
BRI REBEIZETIRY, 2BV, Bk
DEN ¥ 4 v 2 ORI T O BT E 1 e
BROTH LY, TORTIRZOMEMBEITEL
W, LLBbnky 4l (104-10°PFU/
m) Bet, BRI LTk EES
TELDITHSEZDIDTH b, SHIEBREGTH
HHRLT, ZRTOYIARNEFH EXES
L BODLBHEND S,

= #

bhbhDOREELT~2% DEN-1 ¥HA#i3e b
FHEETHY, InN*EHOZ I FORAICE
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VIROLOGIC CONSIDERATIONS ON
ANTI-DENGUE VACCINE

Nosuya Fujita
Received for publication 20 August 1976

Possibilities of developing an anti-dengue vaccine are discussed based on our experimental find-
ings with a dengue virus type 1 (DEN-1) Mochizuki strain. The Mochizuki strain virus was attenuated
for human beings in the course of several passages through mouse brains since its isolation from the
blood of a dengue patient in the 1943 epidemic in Nagasaki, Japan. This attenuated virus in the living
state induced no abnormal symptoms after injection into human volunteers or monkeys, yet it stimu-
lated production of specific anti-DEN-1 NT and HI antibodies and induced a prophylactic effect on
the human beings against virulent dengue viruses (in the form of patient’s serum) given experimentally.
The immunogenic effects of the virus was maintained after passages in primary monkey kidney tissue
cultures. Using the tissue culture virus, together with the 17D yellow fever (YF) vaccine, a combined
immunization of human beings against DEN and YF was possible; production of the antibodies of sig-
nificant titers against both viruses was unequivocally demonstrated. The partially purified virus was
similarly effective in stimulating production of the anti-DEN antibodies, and the same statements could
be made as to the viral components obtained by sucrose density gradient centrifugation. The virus was
shown to multiply in the WI-38 cell line cultures, and this suggests application of this cell line to pro-
duce a live tissue culture vaccine.

Conclusions of this review are: (1) the Mochizuki virus is completely attenuated; (2) yet it stimu-
lates production of specific anti-DEN antibodies and induces protection against DEN-1 infection by
virulent human virus; and (3) that possibility of developing a live tissue culture vaccine is suggested;
this also makes possible a combined DEN-YF vaccination on the experimental basis. It is stated in the
connection that the purified virus or its components can be used for the above purposes.

Problems regarding the implication of ‘“‘hypersensitivity hypothesis’ of dengue and dengue hemor-
rhagic fever-shock syndrome in anti-DEN vaccination are in addition discussed.

Department of Microbiology, Kobe University School of Medicine



AABTRYRME B4k B2

1976 115-122 H

115

TFAECTEARICET A EESES
W ONTHE MMk B D RIE R

TEFERRA WONDE! « ZH

Lh? - m&& Ih®

BM514E4 12 H %2

Tij

#®

TFAET I “FEAOEYR” LEbh b
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REHO (1972) BENENOKRHRTHME L7,
PFTREEFERDOBEERBIZOWTIE Wang
(1965), Molineaux (1967), Aklilu et al. (1968),
ZHL (1973) FOEHITL T 2REREVD 5,
FEMBRBRHRFAT A —NEEELZREL I LT
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Iwamoto et al. (1973) SO ERBF LN 3,

EHEEGIZITIEL ALDI2EL AOM, =F
AT HEPRHENR (B#, Imperial Central
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RPN CEMEE LHRICESE L, ZOHMP,
FIEMEESOFERRY, HICAHaerh iE
MRRITES LD TCRRERRT L REERL 72
ERETCRIINLOBREDS b, FlFkHL LW
ZOMDOBEFERITHET ZAERE LD,
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RN D D HRFRFAREE I T EHREK
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REXR - Ak
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L, EE*ZENENY =) T ELRA—FLVITHELT
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ONFA7HITEL R EICRXNOMBHEAEL
Twnb (Fig. 1), A& Fig. 1 KRL&EH K
Sidamo M ®D. Awasa, Yirga Alem, Tukuru Wuha,
Gemugofa M@ Arba Minch 123 \»T19714 5-
6 BOMMBIZTERL 720 Awasa T3 R 51k
B, HEBR R (School of Community De-
velopment) 45, R Awasa NERIREIZD>n
T, Tukuru Wuha HCiz32 R %51, Yirga
Alem TR v ¥ 3 VRO KEH, EIT Arba
Minch T/ ERRESBERNLICLT,BE
ERREER LT, CORBTREMRBEREY
BT 20HEMTH - 72DT AMS IIT #&Eic &
AREEL, Ty ENREREBEHOTDDOKRIER
EHAT Lo B THERARRORBRIITL 5 -
Too $T, BEEEPIMERELZLEIERL CnE
Vo —%, 19714 3 AR U 8 AD#A&E T Kaffa
MOBEE Jimma TH 2 Ras Desta Damtew 5
BB UMD REFT O KB L Tllubabor M D
Dedessa B U Bunno Bedele & —fERIZoWnWT
Bahr=)y e 2 =7 AL 2RELERK LT,
o TINHLORMBIROVWTREEARROSBE
HEM L7z, NRBOPREFETNREHITONWT

1 Central Laboratory & Research Institute, Ministry of Public Health, (Present address: Mini

stry of Health) Addis Ababa Ethiopia.
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(CL & RI) RO HAEBS Eiith HFEH (O.T.CA) ORBOb LICKMSI N,
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TaBLe 1 Prevalence of helminthic parasites in Sidamo and Gemugofa Provinces revealed by fecal and urinary examinations
(May and June, 1971)

Sidamo Province Gemugofa Prov.
Awasa Health School of Elementary Provincial Tukuru Total Elementary and
Center Community School, Awasa Hospital, Wuha Secondary School,
Development, Yirga Alem Arba Minch
Awasa

No. persons 50 37 190 22 84 383 147

examined ;

Eo"s-i tli’\fgs"“s 33 (66.0)%* 24 (64.8) 139 (73.2) 18 (81.8) 78 (92.9) 292 (76.2) 112 (76.2)
H. w.* 3 2 38 4 13 60 (15.7) 69 (46.9)
T.t 21 18 , 92 14 58 203 (53.0) 79 (53.7)
AL 11 7 68 7 50 143 (37.3) 21 (14.3)
Tr. 0 1 0 0 0 1(0.3) 0 ( 0.0)
S. s 2 0 4 2 3 11 ( 2.9) 1(0.7)
E. v 0 0 2 0 0 2 ( 0.5) 0 (0.0
Ta. 1 0 17 2 6 26 ( 6.8) 6 (4.1
H. n. 0 0 1 0 6 7(18) 0 ( 0.0)
S. m. 1 3 0 0 1 5(1.3) 2 (14
F. 1 0 0 0 0 1(0.3) 0 ( 0.0

* H. w., Hookworm; T. t., Trichuris trichiura; A. l., Ascaris lumbricoides; Tr., Trichosirongylus sp.; S. s., Strongyloides stercoralis;
E. v., Enterobius vermicularis; Ta., Taenia sp.; H. n., Hymenolepis nana; S. m., Schistosoma mansoni; F., Fasciola sp.
** Percentage positive

L11
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TaBLE 2 Prevalence of intestinal parasites in Kaffa and Illubabor Provinces revealed

by fecal examinations (March and August, 1971)

Kaffa Province

Illubabor Province

Health Center

and Ras Desta Dedessa Bunno-Bedele Total
Damtew Hospi-
tal, Jimma
No. persons examined 68 51 48 99
No. persons positive 51 (75.0) 44 (86.3) 35 (72.9) 79 (79.8)
H. w. 12 (17.6) 28 6 34 (34.3)
T. & 33 (48.5) 29 17 46 (46.5)
4.1 29 (42.6) 23 26 49 (49.5)
Tr. 3(44) 7 3 10 (10.1)
S. s 7 (10.3) 2 1 3 ( 3.0
E. v 0 ( 0.0 1 0 1 ( 1.0)
Ta. 3 (44 0 0 0 ( 0.0
S. m. 2(29) 1 0 1( 1.0)
E. h* 5(74) 0 1 1 ( 1.0)
G. L 7 (10.3) 0 1 1 ( 1.0)

* FE. h., Entamoeba histolytica;

BEAE 383 &, Bitk® 292 4 (76.2%)T, &b
EROBEIIH R (63.0%), R\~-Clojsk (37.3%),
Wk (15.7%) TH %, PTHWMBERD 264
6.8%) 1T, NNekhs74 (1.8%) IKHRIEER,
FED 1R IN T, RBEX 540
- vy YENRBRBREED ) b, RETNEREE
14+ Tukuru-Wuha #ERD1 L1215 DK
wlEZ b, ZOROERIIIERITHEE L
bhT\niz Awasa ¥l & %O BT HEMKE RO
ERBRATRTNL EE L b, 2540,
EROBRITE » Tid, €y ik s &g
Er R Ao, BXHHEBEERRCEFTLH
RBREFAEIBTL CnE N,

2) Gemugofa Mz} % FAEKE (Table 1)

Arba-Minch {3 Awasa #iDE}, Abaya #i &
Shamo MDOM®D /INEWEEHITSH 5 BTTH 5o
CORTO/NFEREITAY, FERBEEE 112
% (76.2%) TH o120 ZDOHREIE Awasa D¥
BOBALBZRABCTHEREBREENS P -
2o LBLZOBAREHINLDORREIILNT
324 (1.4%) O =y ENREEGEEER

G. l., Giardia lamblia

btz LTHbo Awasa R, Lo 250D
BIZARIFBETRENWIL T EMK RO LR
BRI -TWnLIZEERLTWA,

3) Kaffa #iT3 1} % # & 58 (Table 2)

Jimma #i P 2 % (Ras Desta Damtew J& 2 &
BEF) ONRBELIHE8E LA AER, I
BRAERIBTB.OBTH- o BEFERGERMIT
D RO HIR E RBRTDH 54 EHR(10.3%)
BELTHY, FRTIFRFT A =B 7.4% (T,
5 V7 ABERDI0.3BOEREFICAKI T
LOMEHIN, ZOHIRT S EHR B3 L
(4.4%) CRAMIN, LR HVDOREFEHNDZE
MHHEEE N B,

4) Tllubabor MiT 1 2 F KK (Table 2)

Dedessa & Bunno Bedele o 2 #iif o 45
9% S5 A LICHAEL, ) b79%4 (79.8%) 2
B TH -7 Wh, EBIHZIIMERRTS DL,
TR BB O RPA104 (10.1%) IKAREZ L
foli, ZOREFLEOBMETCEHIN, FERH
DBFIMERTH - 72,



TasLe 3 Results of fecal examinations on the out-patients at Central Laboratory &

Research Institute in Addis Ababa (1971 and 1975)
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Parasites 1971 1975

(Jan.-Dec.) (Jun.-Nov.)
H. w. 41 ( 1.3%) 145 ( 6.0%)
T. ¢ 749 (23.4%) 779 (32.4%)
4.1 231 ( 7.2%) 283 (11.8%,)
Tr. 8 ( 0.2%) 12 ( 0.5%)
S. s. 221 ( 6.9%) 329 (13.7%)
E. v 11 ( 0.3%) 4 ( 0.2%)
Ta. 48 ( 1.5%) 73 ( 3.0%)
H. n. 24 ( 0.7%) 64 ( 2.7%)
S. m. 53 ( 1.7%) 92 ( 3.8%)
F. 26 ( 0.8% 7 ( 0.3%)
E. h. 353 (11.0%) 299 (12.4%)
G. L 99 ( 3.1%) 149 ( 6.2%)
L h* — 172 ( 7.1%)
Total No. examined 3,206 2,408

* [, h., Isospora hominis
5) BaHFREEHR (CL & RDiZHF L4
kB HDOBMERE (Table 3)
% 23

EHEFRRT VR T_AHIZTSH Y, AR Y~
VREFEER L EEEEEOHETRTD 5,
AFEFAREZLTELEZEBRIT YR TN
HTHHHRU LOEWEICRT2ELEZ b,
Table 3 [T ¥ o i, 1971 1 A—12A0
1HERMICZRL3,206 4%, 197556 A—118
DPEBED 2,408 ZITONTOFREXHH LD
DTH 5o Table 1-2 TR LI BRBIZET %K
BLHET L, ~BHRBESERORERIT
Evo L L, A I19714 1T 3 EHRHE D6.9%,
19754EI21313. 7B IR b1, LRI EZNER
1.5BRUBOBICREBEN TS ABEEI NS,
% 3 19714E12130.8%, 19754120.3% » R &
Ntwnd, = yvEMBREOBRE, RERR
1.7% £3.8% T, HITHHGLOBRPEEORA, B
Z2nRKTHTRAET 2EVPHEAREET L L
ERLTW3, —F, FRETRFEHT » — R
FRB11~12%T, ULABNR» TR E L
FbhoTwd, V7 AMEEROBREELF A,

TFACTIREBNTR, KL YEEFLEED
BhRUFEROBENENI LFL{Hbh, &
CHEMRHZZOREOEELZ L0 LERIR,
INRHETIEZNARHE TN OPBINTA
%o T2k zIE, Buck et al. (1965) iZ Tigre M
Adwa O MR FE H & AFF 459 £ 282 &
(61.4%) =y vyEMRBHPHEET H-7c
LiB~T\ %o Wang (1965) (2 Begemidir /%
{* Semien D 8 MAF{EE 995 &% #HAE L, Blh
PRI 63.4%, Wh17.2%, KB 8.2%, H
B5.2%, < vV vEMKEHE0.8%, FKET A —3
12.3% Th -1z E\nH, Aklilu (1966) 2 RED
Bk o B2 « IEEICEEE LT Adwa D FIfE
BERRIERD60~80%IT I KA LBXTNE, %
DT Russel (1958) D#WAEIZS 1, Awash
NZ#H 5 Gawani D & F F vz 189 A 48B4
vy EMBRBERETCH T EEBALT
5%, Molineaux (1967) |z X #1id Gondar oD
N vex7 v TR ARKESE 2,537 £,
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[HlH i3 40.7%, #idi 32,09, $yl 25.6%,
$10.1%, EMmEH 2.3%, RET » — N EREE
F1.1%, #TH3.2% BALNTENS, Fid
Aklilu et al. (1968) (3% #5 Addis Ababa D% %
468 AW 73% AU T, NRIZMEH52.7%,
Wid15%, ##80.7%, < vV v AEM%kER0.5%,
MR RL.9%, HET 2 —-"N05BTh-T2t v
3o L Shoa M Debre Zeit -TI3%E0LH
Bt#E50% Cthik23.3%, 57 HiEH8.8%,
W% m7.7%, Ne4&®5.5%, HER3.3%, #
02 .2%, RHT A —"22%DMHETH » o

b EROHEL, ANOEHZLOREL
T 5 e, ALY, HBRIZIVELDOER
HLL00, 2 F XA LT TRE T EHERKYE
BEBICRONLEATREBLTWD, KiBLHOD
FEBBBOMCERT 2200, ERORE
HIRROMERS LD RENE N, HRINL
Y, KB TE U TREPFEROBRENEZ 20
TH 20, PITIFNOERIT L 5 Wk dRY:
DMEEAOATEIMI LTWE308 5 D ik
BEh b,

BB (1974) B3P RFEFTMEDEEL VL
LBEL, 45.3%BICHRFT 2 —~"ERHE LI LW
j. D, TR ITHHEIBE (L2
Fd i 1 B R, SRR S EREE)
ERAEAR LBOEREIRIEICLEAT L2 L3
HONTH b,

BB DEHERDOBE, FHOERL WS BB
BREDBTLNT LML TH 505, #HA(1969)
BZOHEIZSN, 2F+ 7 AREREIC “av
OAR” b rh bk () &AL, 20
HEEAOIODBITRERIELT TS & 2T
Wbhe ZDLI AZRMEZHEIEN TR AL %
o

FFiE (Fasciola sp.) [TDOWTRBBOBRA . T
F AT & LT Zoonosis @ Bl b B LN
A, TOBORERRILAINTEH LS, BEKD
AR ITbNTHhEN,

—%, REBREREYE MR, ERb LR
REOEFVBETHAERDOEFTNLEL TY
RERITBREL TS, EOREOEAIZ, RK

THFEINIOKRIZESF HKE, BELERI-
TRET LY, REOCHE, BRELTEETLIEE
PWRNTDRELMETH 5, vy YEMRHR
{3PEkAH Tana #q, Eritrea, Harrar %2
JRRRA AL T D L EBPLDITIN TN D,
ey FERREIZ 2w TIREEO Aklilu ©
&0 & H I Harrar 2 ¥ —8BOBLIZHHT 5
CLRBOPTHLIBZDLEBRREAWTS 5,
Tto et al. (1973) BRPEERICL Y, =57
KT d~=ry YENRERO E%PREER Bi-
omphalaria pfeifferi rueppelii L E % Tnb, T
DHEBELERICEL AHFLTNwDE D, =Y
VEMBRERFEOBENC T e R AT E
YT TREHEIREEITHE N, ZOBELDL, K
BMEZBRARCL VB EROBEICET 5K
REBRRLF Y, HiTHLLOREDHEHHED
BEHZIT) BITR, RiTMoBREIndbitnk
IEETISEND b,
SBEIOFRBETIRT VR TN NEHHOMBHEIZ
BeanrnvyEmRkbhoOREE2BDBLEP -7,
L=y y AEMBEICE L TR, #ERZDHH
TTOH SN % b - 7= Awasa i#, Abaya #, Shamo
MELDORBORERICIFELROBRESE O
2o 1AL, HREBEAIZET 2 HARRKRLERRIZD
WTIIRELTERTEZ 2P -7, L L ZOHH
RBxFACT7EHOBEHTIDY, 720 7 rik
BOHMRBICERAMBTHL L L 2B L, B
D+ ENRBBITENLEBOL{EETh D,

= &

ZEHEOIINIEI AP L8 ADHMICzF 4 &€
7 ErETEH Sidamo M, Gemugofa M|, Kaffa
K tf Tllubabor HIITET % M0 2 ®E, HE, 4
REBEHBRIIBEFERBERNEHAE L
Z DR, BEICL VHRD66~93% 2% R R
BETHDLILBWOLLR %720 BT,
Ed, SHOFERIIF AN, EHSLH, KFET
A=—ROREBERIBAI EHBEAINS,

BT V2T NANHITH 5 BEE TR
KEBEHICTOWTD 1971 1 A—12H KK 1975 4
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12% L EETH - 2o 5T EBHEI N,
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PREVALENCE OF INTESTINAL PARASITES AND
SCHISTOSOMIASIS IN SOUTH-WEST ETHIOPIA

TerERRA WONDEL, Isao Tapa? aAnND Isao IwamoTO?
Received for publication 12 April 1976

During the period between March and August 1971, the authors carried out fecal and urine
examinations of school children, inhabitants and out-patients in Sidamo, Gemugofa, Kaffa and Il-
lubabor Provinces which were located in the South-western part of Ethiopia. These surveys revealed
that 66-93%, of the examined population harboured miscellaneous parasites as shown in Tables 1 and
2. Among the parasites found, Trichuris trichiura, Ascaris lumbricoides and hookworm were abundant
in all the areas examined. At the same time, it was noted that Taenia saginata and Entamoeba histolytica
infections were also considerably high among the studied population.

The comparative examinations carried out on the out-patients who visited the Central Laboratory
& Research Institute at Addis Ababa in 1971 and 1975 confirmed that the Taenia and E. histolytica
infestations in the capital were as high as those of the above mentioned rural areas. On th: contrary,
those of the other intestinal nematodes were rather low in Addis Ababa (Table 3).

The present surveys demonstrated the existence of autochthonous transmission of Schistosoma
mansoni in Lakes Awasa, Abaya and Shamo, because of the positive finding of §. mansoni eggs in the sur-
rounding areas. Although the prevalence of schistosomiasis is not yet so serious in these areas, this fact
should be taken into consideration when the agricultural and industrial projects are implemented in
the Rift Valley in the very near future.

1 Central Laboratory & Research Institute, (Present address: Ministry of Health) Addis Ababa,
Ethiopia. 2 Kanazawa Medical University, Ishikawa, (Present address: Department of Parasitic
Diseases, Kumamoto University School of Medicine, Kumamoto) Japan. 3 Kudamatsu Memorial
Hospital, Yamaguchi, Japan.
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AN INTENSIVE SURVEY OF INTESTINAL PARASITE
INFECTIONS AT UKEN VILLAGE ON AMAMI
OSHIMA ISLAND, SOUTHERN JAPAN

AxirA IsHII
Received for publication 24 May 1976

Abstract: An intensive field survey of intestinal parasitic infections was conducted at
three community villages on Amami Oshima island, southern Japan (N. 28°, E. 129°).
After five repeated collections, 969% of the population (510) submitted materials for
examination. Only 549, of the residents responded to the first call but the age distribu-
tion of the responded was statistically deviated as compared with that of the expected.
However, the prevalence data of hookworm and- Trichuris infections were not statistically
different from that of the resultant total collections. In this size of sampling, the differ-
ence of collection methods may not influence the results. The resultant prevalence
data were 139, for hookworm, 259, for Trichuris and Enterobius, 3% for Strongyloides,
2.5%, for Ascaris and 3%, for amebic infections. Among the non-responses, the refusal
was 15 percent.

INTRODUCTION

In every project to make an epidemiological study or to control the parasitic
infections, it is the most important and the most difficult task as well to obtain or
collect reliable exact data of the prevalence rates. The laborious field work would
only be rewarding when the data obtained is really representative and correct.

In this aspect, Ishii (1972) discussed the problems concerning the sampling
survey in relation to hookworm infections. There was a certain tendency in re-
sponses of certain age groups and this caused deviations.

In the present study, it was intended to compare the data between the ordinary
single collection and repeated collections of materials and to analyze the problems
of non-responses. '

MATERIALS AND METHODS

Study area: The survey work was carried out from February to May in 1971 at
three communities of Uken village in the southern part of Amami Oshima island.
The island is located at 28° latitude north and 129° longitude east. The communities

Amami Branch Laboratory, Institute of Medical Science, University of Tokyo, Amami Oshima,
Kagoshima, Japan.

Present address: Department of Parasitology, Institute of Medical Science, University of Tokyo,
Shirokanedai, Minatoku, Tokyo 108,
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face to the sea of a gulf and each is sorrounded by mountains. Average temperature
through the year is 21 C and the highest temperature is 34 C and the lowest is 4 C.
Rainfall is abundant in June and August exceeding 450 mm. Total population
of the surveyed communities was 510. Most people earn their living by farming
or fishing. The Uken village has a clinic and a doctor to people ratio was 3,728.
One of the three communities (Heda) has the piped water supply system.

Survey methods: Listing of the people was requested to the community leaders through
the municipal office. All the people were informed of the survey by leaders using
the loud speaker system. The first collection of the materials was carried out at
a gymnasium of a primary school at Heda. To every one was given a small specimen
cup and a sticky cellophane tape invented to examine FEnterobius infection. The
following repeated collections were made at the house of each community leader
and they were handed to us. The materials were brought back to the laboratory
and processed to examine on the same day. After the second collection, a questionaire
was sent to the non-responded people to study the reasons of non-responses.
Methods of examination: In order to examine for parasitic ova, Kato’s thick-smear
technic (Kato, 1951) was employed. The cellophane cover slip was stained with
39, malachite green. The culture method used for nematoda infective larvae was
that of described by Sasa ¢t al. (1964). The polyethylene tube was used instead
of the test tube, and smeared specimens on filter paper were left for one week at 28 C
in an incubator. Another technic used was sedimentation concentration described
by Ritchie (1948). A part of feces was mixed and fixed in 109, formalin with
merthiolate in the centrifuge tube. After centrifugation, the resultant sediment was
stained with iodine and examined for either protozoan cysts and parasitic ova.

REsuLTs

The prevalence rates of intestinal parasitic infections obtained in this study
are listed in Table 1. The attained number of people examined for parasitic in-
fections was 466, or 919, of the entire population. There were 22 individuals
practically unable to examine. They were away from home, deceased, movers,
blind or mentally disordered. If one exclude these 22, the rate goes up to 969%,.
This was accomplished by five repeated calls as shown in Fig. 1. In the first col-
lection, 549, of the population responded but the age distribution was deviated
greatly and response rates were not statistically uniform among age groups in both
sexes (X2=20.29 for men, 22=15.01 for women. X} ,5=14.07 at the degree of
freedom of 7). This is shown in Fig. 2 to compare with the expected number.

The age distribution of hookworm infection is shown in Fig. 3 with the popu-
lation constitution of the communities.

The prevalence of Trichuris infection is presented in Fig. 4.

The age distribution of Enterobius infection is shown in Fig. 5 with the number
of submitted.

In this survey, positive infection rates of hookworm infection in the first collection
and total collection are not statistically different in both sexes. The same result
is obtained with T7ichuris infection in both sexes. These figures are presented
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TasLe 1  Prevalence rates of intestinal parasite infections in communities of Uken on
Amami Oshima island, southern Japan in 1971

Communities
Amuro Heda Yadon Total

Population 158 221 131 510
Examined 148 (949%,) 199 (90%,) 119 (91%) 466 (919,
Hookworm infection 31 (21%,) 18 ( 9%) 11 ( 99%) 60 (13%)
Trichuris trichiura 24 (16%,) 67 (34%) 26 (22%) 117 (25%,)
Strong yloides stercoralis 3 8 1 12 (2.6%)
Ascaris lumbricoides 4 7 0 11
Others 4 4 1 9
Examined for Enterobius vermicularis 96 103 52 251 (49%)
Infected 19 (20%,) 35 (34%) - 8 (15%) 62 (25%)
Examined for protozoas 129 176 88 393 (77%)
Amoebas 3 8 2 13 ( 3%)
Others ) 1 2 0 3
Parasitized people 68 (469%,) 106 (53%,) 36 (30%) 210 (45%)

[ 4 +n
5th

: R
70 60 50 40 30 20 10 10 20 30 40 50 60 Number

Fig. 1 Population constitution of the communities surveyed and attained
number of examined by five repeated collections.

Men
Men Women
‘:] total population
expected
77| submitted
%0 50 40 3 2 10 10 20 30 40 50 60 Number 0 5 4 30 20 10 W W 40 50 80 Nember

Fig. 2 Age distribution of the first submit as Fig. 3 Age distribution of hookworm infections
compared with that of expected. in total population,
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Men Age Women

Men Age Women

60 50 40 30 20 10 10720 30 40 50 60 Number 5 40 30 20 10 1020 30 40 50 Number

Fig. 4 Age distribution of Trichuris trichiura infection Fig. 5 Age distribution of Enierobius vermicularis
in total population. infection as compared with that of
submitted.

TaBLe 2 Comparison of the infection rates between the first collection and total results
in hookworm and Trichuris infection

first collection  infectcd Total infected  significant difference

Hookworm

men 113 10 ( 9%) 202 14 ( 7%) none N. D.=0.61

women 164 28 (17%) 261 45 (17%) 0.03

total 277 38 (14%) 463 59 (13%) 0.03
Trichuris

men 113 30 (27%) 202 50 (25%) none N. D.=0.61

women 164 44 (27%) 261 65 (25%) 0.03

total 277 74 (27%) 463 115 (25%) 0.03

in Table 2.

Besides these main helminthic infections, there were five cases of Hymenolepis
nana infection and four cases of rhabditid nematoda infection. Protozoan infection
was relatively few. Among 13 cases of amebic infections, there were eight cases
of Entamoeba coli infection, and E. histolytica infection was less than three. Other
protozoan infections were two cases of Giardia lamblia and a case of lodamoeba biit-
schliz.

As to the causes of non-responses, among 31 people who sent back the quetionaire,
299, were away from home, 389, were lack of material, 159, were refusals and 129,
were the people who had forgotten of the survey on the date.

In the examination for Trichuris infection, among 117 of the detected, 48 were
found in thick smear, 39 were found in sedimentation concentration and 30 in both
methods.

Discussion

In this study, 549, of the population submitted the material in the first col-
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lection. This coverage is not very high but this figure is usually the case with field
studies. In practice, specimens are usually collected only once, but as is shown in
Fig. 2 there is a certain deviation in age group responses. On this point, the same
result was presented in an another survey on the same island (Ishii, 1972). However,
as the population size of the surveyed area was small, there was not any significant
difference between the prevalence data obtained in the first collection and the final
result after five collections. In the survey of this scale, ordinary voluntary sub-
mission of the materials would suffice the purpose.

As to the prevalence data, decrease of infection rates of hookworm and Ascaris
is notable. Sasa et al. (1964) surveyed the same communities and the prevalence
data were 439, for hookworm and 329%, for Ascaris. Sato et al. (1958) surveyed
the northern part of the island and the prevalence rates were 44%, for hookworm
and 149, for Ascaris. These significant decrease of infection rates would be due
to control measures conducted on school children.

The infection rates of intestinal protozoan cysts were low. Arima (1959)
studied 168 people on nearby islands and found 109, of Entamoeba histolytica infection
and 269, of E. coli infection. In this study, amebic infections were very few.

This study was an attempt to examine the entire population to obtain the real
prevalence data and compare with that of the ordinary collection. The fifth col-
lection was practically the last one that could be done. As is shown in Fig. 1, total
coverage was good enough for our purpose considering the absentees from homes,
movers and so on. Although we could not demonstrate the significant difference
of the data between ordinary collection and repeated collections because of the
small scale of the survey, it would be still stressed to take into consideration that
deviated response rates in age groups would deform the real picture. In parasito-
logical survey, practical sampling methods need to be further investigated.

The question has been remained about the reasons of non-responses in the para-
sitological surveys. In this study, the refusals were relatively few and most of them
were forced to do so by inevitable reasons. In social investigations, six causes are
distinguished (Moser, 1969). They are; 1. units outside the population (ex. died),
2. unsuitable for interview (ex. blind), 3. movers, 4. refusals, 5. away from home
and 6. out at the time of call. Among these, No. 6 could be decreased by repeated
collection and the one gives problem is the refusal. Whether the non-responses would
give any deviation to the data or not should be studied further.
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STUDIES ON MALAYAN FILARIASIS IN CHE-JU IS., KOREA

3 Microfilarial surface architecture of Brugia malayi (Che-ju strain)
in comparison with that of Brugia pahangi

YosuIikI Aok1, YAsuo NAKAJIMA AND Daisuke KATAMINE
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Abstract: Scanning electron microscopic observations have been made on the
microfilariae of Brugia malayi and B. pahangi which already cast off their sheaths in vitro.
The microfilariae of both species have striated appearances. B. malayi microfilaria varies
in number of striations between 402 and 442 with an average of 423, and B. pahangi micro-
filaria between 443 and 485 with an average of 458. Except for the difference in number
of striations, B. malayi presents close morphological resemblances to B. pahangi. The
anterior end of the microfilaria forms the bluntly rounded cap provided with a wedge-
shaped hook and two small pores. The hook measures 0.7-1.1 microns in length and
projects backward. Of the two pores, one, rectangular in shape, exists at the center of
the cephalic cap and the other, round in shape, lies between the base of the hook and the
rectangular pore. Three fang-like spines are situated on the first annulus opposite to the
hook side. The spines are equal in length, 0.6-0.7 micron, to one another. The spines
usually point backwards, though they are occasionally directed forwards by the withdrawal
of the cephalic cap into the cephalic space. The excretory pore lies on around the 150th
annulus from the anterior end, but the opening of the anal pore has not been found in the
present study. The tail tapers gradually showing striations, though near the end a few
annuluses become expanded. The terminal appendage, connected to the last expanded
annulus, is 6-7 microns long, club-shaped and striated.

It was already described that some morphological differences were discernible
between Brugia malay: and Brugia pahangi at the microfilarial stage (Laing et al.,
1960; Schacher, 1962; Sivanandam et al., 1966, 1972), the larval stages in mosquitoes
(Beckett et al., 1971, 1972), and the adult stage (Buckley et al., 1956).

These papers dealt primarily with the characteristics of internal organs of the
worms and the over-all lengths of the bodies. Only a few knowledge on the surface
organs were derived from them. Recently, scanning electron microscope has been
informing of some important structures on the surfaces of the helminthes, and Aoki
and Katamine (1975) have pointed out some interesting surface organs on the micro-
filaria of Dilofilaria immatis.

In this paper, the fine surface structures of the microfilariae of B. malayi and
B. pahangi are described, and a comparison is made on the microfilarial surface
architecture between the two species.

Department of Parasitology, Institute for Tropical Medicine, Nagasaki University.
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MATERIALS AND METHODS

Specimens of B. malayi microfilariae were obtained from the microfilaria carriers
dwelling in Che-ju Island, Korea and those of B. pahangi microfilariae were recovered
from the dogs infected experimentally. Because the microfilariae of both species
were enclosed within delicate membranous sheaths, it was necessary to let them
exsheathe in order to make the clear demonstration of the cuticular surfaces. Num-
bers of sheathless microfilariae were obtained as follows:

Hemolysis was attained by mixing venous blood with saline containing one per
cent saponin, equal in volume. After repeated centrifugations and washing with
saline several times, the microfilariae suspension was obtained. It contained numer-
ous active microfilariae and a few blood components. Following the procedure that
was described by Aoki (1971a, 1971b), the microfilariae suspension was spread
over the agar pads in which saline was used as diluent. During the two hours
incubation at room temperature, more than 509, of microfilariae cast off their sheaths.
Sheathless microfilariae were recovered by washing out the surface of the agar pad.

Specimens were fixed in 5%, glutaraldehyde in 0.1 M phosphate buffer, de-
hydrated in ascending series of acetone, and finally dropped over the 1 cm? glass
slides for air drying. All specimens were rotary-coated in the vacuum evaporator
with gold and examined with a JSM-U3 scanning electron microscope.

REsuLTs

On the cuticles of the microfilariae of the two species, there were numerous
transverse striations running across regularly all over the body (Figs. 1, 2). Asshown
in Table 1, B. malayi microfilaria varied in number of striations between 402 and
442 with an average of 423, and B. pahangi microfilaria between 443 and 485 with
an average of 458.

The anterior end of B. pahangi microfilaria had the appearance of a bluntly
rounded cap, where three special external structures were recognized. One was

TasLE | Number of striations of microfilariae
of B. malayi and B. pahangi

B. malayi _ B. pahangi
440 443
434 455
412 468
434 450
406 445
442 482
402 445
432 476

407
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a single wedge-shaped cephalic hook. It extended backwards from one edge of the
cephalic cap, probably on the ventral surface, and was 0.7 to 1.1 microns long.
Others were two small pores. One of them was situated at the center of the cephalic
cap. It was rectangular in shape and about 0.4 micron by 0.2. The other pore
was round in shape. It measured 0.2 to 0.3 micron in diameter and lay just in
the middle between the base of the hook and the rectangular pore. The rest was
a bow-shaped groove on the side of the cephalic cap opposite to the hook (Fig. 3).

Each annulus presented a flat columnar or a disk-like appearance. Surface
of the annulus was completely smooth and any special surface structure was not
observed on all but the first annulus and the one where the excretory pore opened.

The fang-like spines lay at the posterior side of the first annulus opposite to the
hook side, probably on the dorsal surface. Most of the B. pahangi microfilariae bore
three spines lying a row transversely with regular intervals of 1 micron. The spines
were almost equal in length to one another, measuring 0.6 to 0.7 micron. Some
microfilariae, however, had only two spines, and others as many as four. The
spines usually pointed backwards, though they were occasionally everted and di-
rected forwards by the withdrawal of the cephalic cap into the cephalic space (Figs.
6-10).

B. malayi microfilariae were essentially identical in cuticular appearance of
the cephalic region with B. pahangi microfilariae (Fig. 4). There were little dif-
ferences in size and shape of hook, two pores and spines between the two species
(Figs. 3-6). Interestingly enough the spines of B. malayi microfilariae were constant
in number, fixed at three.

The excretory pore lay on the definite portion of around 150th annulus from
the anterior end in the microfilariae of both species. It had a round opening and
a diameter of 0.3 micron (Fig. 11). The microfilariae of two species did not differ
in size and morphology of the excretory pore.

On the caudal surface of the microfilariae of B. malayi and B. pahangi, such an
anal pore was not detected as evident in D. immitis microfilaria.

The tail tapered gradually showing regular striations, though the last three to
four annuluses expanded abruptly into spheres, where grooves became shallow and
obscure. The terminal appendage, 6-7 microns long, was connected to the last
expanded annulus. It was club-shaped and had the characteristic striated appea-
rance (Figs. 12, 13).

Discussion

It has already been demonstrated that numerous transverse grooves exist on
the cuticle of microfilaria at the level of either the light or the electron microscopy.
Scanning electron microscopic observations have, for the first time, clarified the
number of the striations engirdling the cuticular surfaces of the microfilariae of
B. malayi, B. pahangi (present paper) and D. immitis (Aoki and Katamine, 1975).
Both B. malayi and B. pahangi microfilariae have striations one and a half times as
many as D. immitis microfilariae have. The number of the striations in B. pahangi
microfilaria is somewhat greater than that in B. malayi microfilaria, and there is
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no overlap in the range of numbers. This finding would be considered to be due
to the fact that the former is somewhat longer than the latter (Laing et al., 1960;
Schacher, 1962).

Except for small differences in number of the striations, the general surface
architecture of B. malay: microfilaria conforms exactly to that of B. pahangi micro-
filaria.

Laurence and Simpson (1968) demonstrated the hook and three spines at the
anterior tips of both B. malay: and B. pahang: microfilariae by means of the special
staining. The findings of the present study are not only in agreement with the
results obtained by them, but also elucidate, for the first time, the three dimensional
features and arrangement of these structures: The hook extends backwards from
the cephalic cap and the spines extend backwards from the side of the first annulus
opposite to the hook side. According to Laurence and Simpson, though the hook
is observed in varieties of microfilariae, the spines seem to exist in the microfilariae
of limited species only, varying in number from species to species. As reported
previously by authors (1975), D. immitis microfilariae lack the spine. It is generally
accepted that the species with sheathed microfilariae do not differ from those with
sheathless microfilariae in the structure of microfilarial body itself. These results,
however, suggest that the spines may be the characteristics of the sheathed micro-
filariae. For further studies into this problem, it is necessary to investigate the
cephalic structures of many species of sheathed and sheathless microfilariae.

Another point of interest is that the number of spines is constant in the micro-
filariae of B. malayi, whereas it varies from two to four in those of B. pahangi. The
significance of these is not yet fully understood.

From the observation on living microfilariae, Taylor (1960) reported the move-
ments of the hook, and later Eslinger (1962) described in detail that the cephalic
hook of B. pahang: was alternatively erected and relaxed at a varying rate. Evidence
has been also provided in fixed microfilariae by Laurence and Simpson (1968).
In the present study, all the three spines of some microfilariae which exsheathed
in vitro have been found to be everted forwards by the withdrawal of the cephalic
cap into the cephalic space. It is reasonable to presume that the further withdrawal
of the cephalic cap may cause also the forward direction of the hook which has been
observed by the previous authors. Anterior muscle cells which are probably as-
sociated with the hook have been demonstrated by Kozek (1971), McLaren (1972)
and Tongu (1974) in the microfilariae of some species at the ultrastructure level.
On the basis of available evidence it seems likely that the hook and spines are mainly
instrumental in their exsheathing and penetrating into the midgut wall of mosquitoes.

The rectangular pore most probably corresponds to the opening of one of the
paired cephalic channels which were reported in the microfilariae of several species
by Kozek (1968, 1971) and McLaren (1969, 1972) as well as in those of B. malay:
by Tongu (1974), judging from its location on the cephalic cap. The opening
of the other cephalic channel seems to be hidden beneath the hook. The location
of the round pore in the middle between the base of the hook and the rectangular
pore suggests that it is in agreement with the opening of the buccal cavity reported
by the previous authors. The openings of the anal pore and the caudal channels
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which were described by Tongu (1974) have not been observed under the scanning
electron microscope, probably due to the closure of the openings by dense materials
like plugs. Another possible explanation of our failure to detect them is that the
small pores might have been closed by the shrinkage of the worms during the de-
hydrating process.

Significant morphological difference in the tail has not been detected between
the microfilariae of the two species belonging to the genus Brugia. Brugia micro-
filariae, however, differ markedly from the microfilaria of D. immitis in having the
swollen last three to four annuluses and the striation of the terminal appendage.
Thus, these results support the view that the caudal structures of the microfilariae
afford an important clue to identify “genera”, to say the least.
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Fig. | General profil of B. pahangi microfilaria. x 2,000
Fig. 2 Transverse striation at midportion of B. malayi microfilaria. X 6,000

Fig. 3 Anterior end of B. pahangi microfilaria showing the hook, the spines and the two
pores. x 12,000

Fig. 4 Anterior end of B, malayi microfilaria. % 12,000
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Fig. 5 'Three spines on the first annulus of B. malayi microfilaria.  x 18,000

Fig. 6 Three spines on the first annulus of B. pahangi microfilaria.  x 14,000

Fig. 7 B. pahangi microfilaria with two spines. < 14,000
Fig. 8 B. pahangi microfilaria with four spines. x 14,000
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11 Excretory pore of B. malayi microfilaria.

12 Tail of B. malgyi microfilaria.
13 Tail of B, pakangi microfilaria.

x 8,000
% 8,000
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9 and 10 Erected spines of B. pahangi microfilaria. X 14,000; % 16,000

% 10,000
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87( 1), 50g GTT THiRM <4 — >, KB X #
BEIEMFOT[ENET LIBHESKE X K0ED
h, WEHKE:E T Klebsiella pneumoniae DHIFE %
Rz,

ABRBORER: ABRMEIETS > Ei#iv <~
RRBICELOBEMER LT, TBEERTRE L
UIRIERE % L SEMBRE CHAEER, K
BELOERBURELTRBLTVWII L LER
HREE R, IUOARNEROBEIEEL &
%, IBREAT ol FEEELZIZ3 Db
LFBERUVANVRBERET LEBRELLZ->2OT,
AHREREREOHE RS, HENTEORE %3
% B TR 21T - 7o

2 H198 o BATH # BEBAEAMT (4 1 ) B, ABHIA
BRETIK, —HEHLEY 3cm KOBMBEK
Ho@EREsHibh, THEIASKHEET L L4t
ki, COBMOEEIRAT, SBREED

HABUBEETAL, TOBCKEDBRITRYE

BYBEELL (BE1), 7R ANERK
EZAWAMET ICHE L IO/MEBEROBEE %l
L7z, »FhoEme d AEFEEY R IR
BEEEOLH L2 5L LI, ARKERCE
W THEZIT», %32 X5 Phialophora
pedrosoi G HEE Nz, MEDOKRBEHN~DER B

1 RIBEXKFERFBLEFFHE 2 RNEAREHE
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Photo. 1

Chromomycotic lesion seen at craniotomy.

Note the brown, encapsulated granuloma with central necrosis.

HErXUEmolkrHmE L, 7
=7 M ERN~FAL, YV oh s )yF—

NGl PRER L 72,

i1 5-Fluorocytosine (LI'F 5FC & B3
200mg/kg/day (8g/day) ##EF o —7 L b
5 L7z, 5FC £ 58 (ihith) #9 3MMCilumg, 4
Wik L RIROKFET Ph. pedrosoi DRE 1220 b5
N %Y, 702 ORMHEMSOMERAIC D R
HRED LN LT, TOMBEOLSREE T
WEZHEIN, BH L0 LA CNED
B LIEFE L B o T A, W2 HE LV EHUE
WAV DETFTERZ Lz Vo8 )P —o¥—
O FAZE & MRS FR BTG IIT X % 90 Sk oK A ]
Lo ToOT, TEUVHTE] AR, A HEIE % 5 B B
AT - Too B 01D BRI HEES (3 B8 BE O R % 3
LR TREHIEOMAIZEL, 0K M
PR NEE T OEERHIIR &0 TRARETL DO
HBET - e 0BRSS d - .
HE2MPMBEER L~ rOWEDL R, AE
K oWEILL Y 6 H7HIET LT,

FRT & b N AT B AR 6 BRI RO

78— s

A, I, I, BT, EBEEEbhb
TRA T AT, U v oNl, B A EITIRE R %

P Tre THHOFHMIT OV TRBIRIIT
FETHD
BHERBRE: MEEL L BT DR R
2, KADDOERD LW FNRE AN LERRT,
PR b L VRIS AL, kb,
W oD d O IHPLNEBEIEITH - T 535,
AR OWEIC S b E T b, B
T R I 30D B

HE AT, BEZVWIRIEIENEL
AL, TORAEICEIMEME BEMRLYE2
RFEHBSR O 548, PRz L
¢, MEHIIBIEICH - Tnb, Bizihbown
FTHOEAMIT b BEICED b, DBORE 20012
PLOERE BoumtoffaiErd ot M
5~10p @, BEEL IR OFEA D EI O WANHHE
T2, INHLDOEKROIRE, Tl HBRRC
BONIHEIME Y, KOH MmEAIC & - THhis
LT3 LI LB EEKD,
INLOMERIVCRLYEREOSBIZES

THRED
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Photo. 3 Slide culture findings on Sabouraud’s dextrose agar.

Only “Cladosporium-type’ sporulation were observed.

Thho ThHOLRIIZDEE Sabouraud Kl
iR, SR BE N 2 2R TR
Kig LT L, Sabouraud BiHb 1212 HEfE L,
25 ClTThiT 2 &, 4~5 I, Zhbh
LIRBREOWAVEZ TL DB LN, TO
WORHE THBMICRE L, BAE#ETEN308%
1288 B~6cm 4 5 2B, MBROEDL HEHR
ELH, BEPBAIELT S,

2 74 FEETIE, A LCRRO &N & b
RO TE24ETL, whWw3 Cladosporium B!
DHETFHED A ER/L, UEL Y ZOWE Phi-
alophora pedrosoi L [RE LT (B&E 2, 3),

E =
BASEEE (Chromomycosis) % 7o 12 B 0403



TasLe 1 Cerebral chromomycosis cases reported from Japan
Case Age Duration Skin . . Causative Surgical operation
i Manifestations . L Reference
No. Sex Lesions Organisms or Autopsy Findings
1 8 5 ms r. cheek headache, nausea, vomitting, Ph. pedrosoi brain Fukushiro
f nose 1. hemiplegia, paralysis of (1960)
L. eye-lid
2 3.5 3ds (=) tonic spasm, pathological — L. liver lobe, brain, Sasano
f reflexes, coma, fever, mesenterium, intestine, (1961)
abdominal pain, hepatomegaly kidney
3 30 3 ms (—) headache, 1. hemiplegia, Ph. dermatitidis brain, especially Shimazono
f vomitting, hyperactivity, perivascular (1963)
L. facial palsy, horizontal
nystagmus
4 15 lm (—) fever, aphtha, headache, — meninx, brain, kidneys, Urabe
f vomitting, anorexia, mesenterium, intrathoratic (1971)
somnolence lymphnodes
5 19 I m trunk, thigh mental deterioration, Ph. dermatitidis brain, liver, Hirayama
m preceeded by  weakness of legs lymphnodes of thorax, (1971)
intracranial mesenterium
lesions
6 17 6 ms (—) malaise, headache, diplopia Ph. pedrosot brain, spinal cord, Takahashi
m papilledema, pain of r. back lymphnodes of neck and (1972)
and r. arm axilla
7 12 5 ms (=) malaise, anorexia, vertigo Ph. pedrosoi brain, ileum, Machida
m _ lymphnodes (1972)
8 10 1.4 ys 1. upper meningism, somnolence Ph. pedrosoi neck and hilar nodes, Hocchi
m eye-lid lung, brain (1972)
9 15 5ys trunk shadow of 1. pulmonal area, Ph. dermatitidis skin, brain, lung, Harada
m and arms r. hemiplegia, speech (viscera) liver, lymphnodes of (1972)
disturbance Ph. gougerotii (skin) mesenterium
10 34 14 ms (=) headache, diplopia, Ph. pedrosoi brain, spinal cord, Nishimoto
f L. hemiplegia, papilledema, lymphnodes of mesenterium (1975)

disturbances of cranial
nerves (111, IV, VI)

kidney, liver, lung

(A4!



HifE (Chromoblastomycosis) (3, SO $E% %
ELMBOEBBRIKL - TRIINS, EITHH
DRYETH 5, LD, ZOHBHNTORRE
o WMOSFEHEIE (B v IVFERPZ Y A bayh
AE) LOBAELZLE LY, BESFEELTIHI
7298, #®IZ, MEBAZETLTLISFRTFE
fibhwzZ Ld by, REEHEORAH—RITH
WHONB LS IT% -T2,

INOLOMBIEL HRRIAHHL, MEE LR
Lo TRAIICHEEIh, Bl BRICELIDL
2 bhTws (Conant b, 1971), Zh Wz,
RARZDEBOZ ~HEROEEEMT T, 5
AEDERDBFENFEBICHKETL2BETHY, %
B TRBBAEESED TS,

BEOERIE, —BHREEREFEEIND L)
Z, ER, ABROMEBBEE LIELN, L&
INEYFBY ¥ eH~DEBBALN TV S,

IhiZR L ThBERPWTIR, EMOBL
WCENLEL, TEREMIE, EETHLERL,
oM BoTeEMERL TS (GiIE L, 1974:
FiLs, 1973), X HI20BUTO WL iad b
FTRONBZEE, RIZRLEI) RABES
PIOMEENENT L, bBRRFT > REHER
FEDKE AR E % - T b,

FEREICEL TE, bPBEIENTY Ph
pedrosoi 3% > L (B AWEINTEH Y, ThiZ
FENEHL YORELIZIZ—HT L, TOM Ph.
dermatitidis % Ph. verrucosa 3V ER LN, T
D Ph. dermatitidis DBBEBNZ 3%, 12
DR#MEBDLND,

&I Ajello & (1974) 3, Ph. parasitica |2
L2RTOBBRZHEL, Z0k5 %, HE&A

CHEAREY S > THET IR TRENO BARE
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% Phaeohyphomycosis & &7}, #EEZ L O#H
HE0d 5, KEIEREZEE2L( ), HRZ oW
TRBOMERF “Sclerotic cell” & L THET
ZEBHEET BB FREEL OXB L,
OB, X %IZ Mariat & (1967) OB x 7z
Phaeosporotrichose & \» 3 iR &4, HEEHD KRS
T % % Shorotrichosis & DR %2\~ L i3BIH#E %+ &
bETHFZI LAV EDHMILZD L5 KD
723D THY, HRIDL) ARBEATLHE
ELTR2EFRT LI AVDEHF T, O
I RS FENLIIRER, fEkoBAEEE
LOBK, BENEEERTILPO—I0RYL
BDTCRDDIY, WO BBT I ED D Ph
dermatitidis 13, % 7-—WHEEOBEECEFHIEODR
ExdIEFr2Lhb, LlizdbiED LS IT,
COBOSMEE N BEENEBHIE TR, T
NODORFNBFRHE L Z-> T 20 RERBTILRE
o Z @ Phaeohyphomycosis (Z—%3 2 fE#i i3,
HHEEICEWTIHBFABRON TN D,
ILICEBEEEOHATY, NREBMAICE
WTiR, EBRERBELELIZ NS, B
ZOWTHEAME L Z0BEHTH Y, bAEIR
FPATHBREMAOEENENAI LR, T5F T
TERDI-HRBOER 2 AUREICT 5,
bHEREFFTINBREMNL, EXEOEHEL
R, 2BQEREEMANIS0F21HTS
b, Zhiz Azulay 5 (1959) @ 2/261 %k &I
KLTEANIZE , R1RINbDEdH b,
RREZE UIEAE—HE L TRL,
EWRIEHD E10RUTH2H, 10E556
Bl & EBMICEEHFIIEL, ToERRNETD
WERL—BL TS,
EEE 25 WD Ph. pedrosoi Dy, 3HD Ph.

TaBLE 2 Genera and species of fungi currently known to

cause phaeohyphomycosis (Ajello et al., 1974)

Cercospora apii
Cladosporium bantianum
Dactylaria gallopava
Drechslera hawaiiensis
Phialophora dermatitidis

P. gougerotii
P. richardsiae
P. spinifém
Phoma sp.




144

dermatitidis B3R LN T35, SEKOEHEHL
ZVWTOEENEIDTREVDE, —bsEIT
T3 Ph. dermatitidis DEEREBAD T %
whtBbhd, Zhiz—HE BEEHEESEM
DOFEEEOKEL L —HLTwiH, TEIZHB
~N7 k3502, 2D Ph. dermatitidis O ANKEBRE
~NOBRBEIITONTE, SHITEAOEELZ -
THRHTIRMBB DL BbN S,
INHLORHEEED, ARZLEIEEL YO
BE~NDOERBREEL L UR~DOBARKIZOWT
BEXEHOBYHEEZn, E1OEMBITENT
BEEPOFHBY v H~OEBHD Y, F 7
BIOIIRLND LS IT, EHITL - TIR—IEY
YRFEENTEIOIDDLEBDNG, —~FEH
D— ARiAE (1975) i3, 250 RECEREEH
EEMAIZENT, MEOHBRIZIVEOEE LA
THY, L RR~DOEBICEL TOMITORT
TEHRIREAIDLEDLN, FLRNORENS
BUETHLZ EDINEEMT B,
C—FRIIGRT IS 12, KRERLOFIH 6 T
DT, KM, HEEELTHEREEEEDNIEE
REBIhTVwEW, HRARINTY, I, B
DRBEREBICLLIDLBRITRETHA),
DL HEARE I ZEOBAFIFIZOWTI,
FBHELBZ2V b2 AREEEERLL—EE
S[EEELTHDLY, TRINEFRLLITRLE
AL, %Y ARE—T 2bLEEY
LB THEBMELHESAFHREZNZ
EdboT, HRRIEAL EIE » TABERE®

X

B bz LidHEEN,

RADKRERERLTLEDEELEL, 2hi
EBHOIDTHLI L EBAT L, Z0kD
LWFE L, SRUECHENES, SHNES
DEHNVMBL 55, BMBENEROATEHH
OHEMNIRAETDH Y, FTHKREFHBICIHICE
BREEMRREL, MEHBRLVOEREOKERD
BEIZEDL Z LB, ~ROBERBREFRIZE
WTIE, % D OBEETRMMIT T BRERES 17
LHhNTni,

UrkDrHs%28Lh, REBEOGEELN LT
NE—F BT TRICR LIERDMIZ, &
Ko (1960), &HEH (1967) D 2HEHA, KF
DIRE L LEJRRERERL TR Y, —BRKOR
BEEEEINTWDH, EEOREEE TS,
FRPHRE LRI IERBEZINTwENED,
LI TRENT, BERERPREFRDO A0 HF
MEEXEE) T EREFIRECHY, 2LHWEOR
b LTINBRELT I ORED FHISEN D
DEEDLDEIBRTH D, bHRERFI IREY
BlZFRA £ WA HURITFEDER 2 L > Tn b,
ZNWILABRERFEOKRBE MBI T4
MR BORPRBRLIEREL LT, THEHTL
T, MEEN, REZNEZEMHEICLIINESD
TAROFEOBRNFRABKELBELLZL3ID
t8Bbh3,

(HILBR, HREROTHSY, TREICEHAT L),

ik
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A CASE OF CEREBRAL CHROMOMYCOSIS

KAaTsuraro NisHIMOTO ! AND TADAYOSHI MORIYAMA 2
Received for publication 22 May 1976

A 34-year-old female patient visited Nagasaki City Hospital because of increasing headache
and diplopia on the 29th of November 1974. Clinical diagnosis of intracranial tumor was made on
physical examinations and she was admitted to Nagasaki University Hospital for surgical operation
of the tumor. At the craniotomy, multiple spherical, grey to dark brown nodules were seen scattered
in the brain tissues (Fig. 1) and histological examination revealed numerous brown fungal spores
and hyphae in necrotic area surrounded by granulomatous reaction and Phialophora pedrosoi were
isolated by culture using Sabouraud’s agar slants (Figs. 2 and 3). The patient was treated with oral
administration of 5-Fluorocytosine with temporary improvement and she died of bronchopneumonia
on the 7th of June 1975. On autopsy, multiple fungus granulomata were seen in the brain and also
in the kidney but there were no skin or mucous membrane lesions. In Japan, 10 cases of cerebral
chromomycosis have been reported up to 1975, and they are summarized in the table and discussed.

1 Department of Dermatology, 2 Department of Neurosurgery, Nagasaki University School of
Medicine.
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ot B %

1 FREEEI0EORE
BE HKIE LK« & - #i4)
L LK - & - 21)

MRFRFBRAFEEZMERE, BHA~OH
EHRE, SEHLOZMRKELLVEFZFORE
KHEL, AB~OBEBTEBELT, ZERL
Y BERITI66EIZHE R S LT,

HROMBICIE, EXFLAROBRBRERAES
RO, BEKE, NBEUBBZPTEHE
Licds, 19678Eh b ZHMOKEREEL*Z 2, H
ELRBIZESEHTIT, BETERTT 50T
2%, BRELOBOMMESEZHBELEBL, Wk
BhiEzh @Bkl ¢, 20K T5EH%T
MTTHLI T LI, TOHBE, AEBEARAET
13, BUREEHRICIREI I, BRAL OIEEH M
AN, ZORBEBHTMXITENTH, AL
LI EETAFERORE « 2RET, HER
ENEST, HITRERBLHALT, RADOSIM
Ext, RUEBREHRT TN,

UED L) 2ESHOBERD V20D, A&
Tk, FEBRLOKXTH L0, BEEE )
LI, AEEEZEOHNVLETH LM, i
VRS EBNEZBLDEZELL, F/cHE-
ZRAOKRBEAOETY, HELWMBITH LD
PHRTH B,

2 F7UHMRH
g KB
(BIEK « BER « Fh)

Tr=7EHIRTAELRBEDHE, OEH
DI LDOXBERHNEXEE LB TIEL DL 3 A
FEOFENIT Ty = 7 DWATRAITR T MK &
EOHEEIT) T LIk -7z,

F=TEIRGHAOEMNRSI S. mansoni,
S. haematobium © 2B TH HH 2EHTO BRfeH
BP%ELLEII0FETLENVEHEESN, 20
BERIEAODIOBIZIZETLIENIDLEEL
bhbd, ZDH L S haematobium DHEITIZER

Biusr, Tana River ORIRICE D FNEENS
H i, Eastern, Central, Western & {* Nyanza
Province ICHERN ZHRITHEA b2, 3 7 Kisu-
mu, Taveta, Machakos, West District [ZiZ S.
mansoni & O RBERITAA b b, —MIT S
haematobium 13185 1,800m %+ MR iz 4
Znknbhb, S mansoni {3 Lake Victoria,
Kanyaboi, # 112 Lake Jipe @i} ITE W AT A
Ronzt, 20 S. mansoni |3 Nairobi &l
Machakos, Makindu (ZZ % Athi River D
TR b B, #i 4 Central Province [T % Kk
BOBMRELEROBAICRE > TEORITHAZEI
Y ehe, ZOMEHMBELEZ-> TS, T
NHOOBBIE—HEREEL L TEREFA LS
E LM AROKRE T, MITOH L WEBIZY
LTk,

W, &7 7 ) ARXEET HEMBREOBEHIT S.
haematobium Bilbay 1852, .S. mansoni Sabon 1907
DI S. m. var. rodentorum Schwez 1953, S.
rodhaini Brumpt 1931, S. intercalatum Fisher
1934, S. mattheci Veglia and Le Roux 1929, S.
bovis (Sonsino 1876) @ 5 AL H I N T35,

WROBMIIT O 7 HHITD 5 B AF MK HAE
CHETB2ORBLEREILELTT 7D
RdHb<vy  EMER, €y ks
LOUBHEEIT) 2 EITH 5, (il HBIEDH
ROBLBEEDLYTEHL, FHOMBEOHETIE
(T T&7d, ThZENORMITHIZS 28D
HAHREE Y ZOEWE, B, RE, BEROHE
POOBREAMBEICOVWTEEROKE L W) &
EhbOMERBLTLIZL kv, ARITHEET
EEMBHREICL ) ZORRE, BEE, KA
BoOBE, T4, % EH, ARk UL kAl
TR bR LI HESED b, BAR
RARTA2EHBOBEERITIKRELEAND L LS
KBbNbL, 77V A TR ZDIEDL, ZHOEY
BB FEEL, AERRBEOAERDEYGK
MIEBRBIHEEAREEZRIZLTWA T LIE
Zohb, INLEBEMRBRUIEZDOREDL
BEERAEMRREOREICEMUEREELS
LI RFTRELT, KBEREERLE LIUE,



BN REWNLT 5 LT Ebd CEHELERD
BERERETIIDLEELLN D,

3 ASUDEESEE
Bit #A, AE K
e 6, K AR
(BREKX « K« 52AFD)

RAeBIAELIHLEOAIRL 5 v 2L, B
REBTRAET IREBD - O TEZOBMELH
325,

4 7 VIIREITHT 6 tthd, K~y 7HEr@RE
LicET, BEDA 7 EHIiMT LD I319254
Thb, TVT KRBOBERIICME L, HOEKE
BHARDOH4.ETH 548, BLo8Hizw (1)
EHH TAREOHEE - TR XL, $H3s=y
HBRRICEITET BIGEE 2 \v. ADHIZHIS,000
AAT, TV TRITET 4 7 VAN TEHES
WTnd, DABRRAVY TRETH L, EiE,
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LFYRME, 24 YH, YeTRi—-HEIAH
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BINEHSIERBICEL, BBETH 5, HE
EEHE I ABEEAETEBOERELLL, W
BAIDV RV, BiB~<ry THERBE RS T, B
B2LE-Th L, BERIZES0C #8B22HEY
MTlREn,
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LIEELZIDERECEAWITIEREDS 7 ~
BEAEORELERKH (oM TcOREE
F2LEDRLID) LA BI (HBRERSMBEICL
%), WBRHBKER (28.3%) TRIFL, KnT
kRS (18.3%), BRYER CHFLEBKE
(17.8%) ODIRT, BREFEHBPED EALEED T
Wb, TbbF 7R, X5F 72, K, &4
DEEFESR, EOBE, Y770 T, BOs,
RYA, =507, RBEFI7R, KB)—va-=
=T, 74 7 ) TEEBRREINTNE, 2L
7, MEFIRLEBEOREICEAON LV, B
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BRYHER U EEREREI, WERLTB THHD
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HDH, T~ vHRERD LT AHMTHE T,
REELZLADMRERBESD Y, 77 VR, 4%
YR, TAVIETHEL) FBEARE v 7
TEEIN TV, fid, B (1) BE@H%Ec
RBRERBHOBMIKRLLOIS TH B, K¥EX
FE A FOELETRGB LB ST o TnD
B, ITNLOFERMEOMGER~DER, #
&, HAEFRSHRIOHOMMOERETL TS
EoTIBVWEDL), FANEF—ITL VG
Tk > COEILERIE~DEXHEILLLE DD
by, BREBHOBMN HEABBOWESITK
EAB T - Tnb,

4 EE7OT7EHSST
RE #- (LK « & « A4

WHFN484E 3 AP LAYERITH I T, EFLLTER
#®, EFEE MEOBRREZHEST 5720, 3
Ehic- TEEBT Y TERYHE L 72,

BEERERIF A, 74X, 24, 4 VF
RAY)S VA, AVFRAYT, 74V YDTHE
T, Z0OH) b4 EXFFALITBHOEAEDDL
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OR#E, EFHEE, MREOBRIZOVWTOHRE
D, ITNHITHTEbHEOREZEDOH D
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5 74UV TCOERELDTK
RFOWE, Ml &, #t\m 7
(BEK B BEEYHEL)
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FERMIZEB VD, 70y a THRHESENSNE
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