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Diethylcarbamazine (DEC) 1%, Z0HLIs7 w74 7
Y7 (mf) fERBRRESNTHBIBELOBETLE
DYEFIBRFICRBA R S b 5 7 IR e h Tn 5
2, in vitro DEHTIX DEC \CEEM L mf {EA R
7z (Hewitt et al., 1947) Z th bigEfMOBEE >
WTOBENZ SN TE . TORBE, KitfEomie
Megug 7z ¥ Of 5.2 DEC OfERICEETH D LHRES
nTWa (UMD, 1969 ; Tanaka et al., 1977 ; FilH -
M, 1978).

ABFFE 1L, Litomosoides carinii \ZJ&RGeLIcX—F
<% 2% T DEC O mf $IR&BEL, £ OER
Wiz BT 5 EEMOREN L BEORME T o,

il

HHEE L UVHE

1. Litomosoides carinii

FERZF W2 L. carinii 1, 19534E X Y WHFFEEIC
BWTa2 hvF v b (Sigmodon hispidus) LA =¥ =
(Ornithonyssus bacoti) DFHTHIKLT WBLDTH
5.

AxF =%, Eflic=r v bREWSOTEBELILT T
2K TREFAE L.

Rifegh iz, McCall (1976) DFHEITIEIEREL, KLY
AT F I RBEEa Ty VOEKXY Hanks

This investigation received support from the filariasis
component of the UNDP/World Bank/WHO Spe-
cial Programme for Research and Training in Tro-
pical Diseases.

FOR K2 B BB 0BT W A AT R

BRI L e b D& vz,

10H S HE, Ah and Burke (1976) OFE:icIZiE
HL, BPRA ¥ =ICHRBELLIOBBIZ2 Ty Mg
fEh bER L2 D& fvic.

TP ANDREGLE, A2 ) CHEHRE (B-D and
PLASTPAK) #Hv, BRYSBIRERELTIC, 108
g ERENICEA L.

2. =URA

ERICHAWI<T 21X, £% 4~ 5EED BALB/c
FDORX—K=U R (nu/nu) BIXOFE<YZ (nu/+,
+/+) T, SPF &4 T THE L.

3. I7m747V7 (mf) OKRE

e o mf Fid, <7 2RHEZZFH L CHILE L7
Mgz, A7 a—ARERy FT5pl FoERII
LOTHRIKEARZED, i, Wi, EE 7X-11
Yo 2 TV GERR L 7.

4. Diethylcarbamazine (DEC)

Fwiz DEC 1%, HilROEMWH 2 F = VG (H
OBEK (Bk), diethylcarbamazine citrate 200mg/ml &
F) T, %53 PBS (pH 7.2) TLOfFZHRLb o
%, < AKE10g 4 Y 0.1ml FOMIEMIZEA L.

5. EEFEPiUEE: (ELISA)

L. carinii FRBHURICHT 5 < 7 2 MFH OFiEO#B
Hicix, KV 2FLr v v—1r&2Hvwic<A 7 r ELIS-
A BTV, FEEIHBHEHD (1982) OFECH-k.

A. PR : $URIX, L. carinii gEH.00.02% NaNs i
IRERRRERR (0.05M, pH 9.6) MiMHIRE vz, =
EHURIREL, L. carinii fRBSER RMIE & kiR
& 1gG DR THIT L.
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B. UL Ay 4 —EEHI< Y 2 1gG
Pk B AT, BAMEME B IR & B AE %
B~ v RMIFEDOFR THRI LI

C. MBHEHIE : 6 ILDOREYX — K~ 2 (BALB/c
nu/nu, ) DF—nIiFEE 1  OOFHERTHE L — b
BICRISEITV, TOWMED 2 EEUAEEZ07 L —
MR HHERA L LTHE L 72

P b HEpskd: o, HREE % 5 pg/ml (BAE
BE), AT 400f5 L LT L. carinii B = 7 R
(ICR) lrxtBRoOIERYL~Y 2 (BALB/c nu/nu 7,
BALB/c 5%, DDD 10§) @ ifiif# fivs T K% O
BEATV, KCBBERI2 oW E2 R L CARFZEICE
L.

w R

1. L. carinii 10H B DOMFEANBAEIC I <Y
A DR

L. carinii ®X— K=< 2 (nu/nu) (2B 5% 4
EREL, ELIAROFEE-Y A (nu/+, +/+) &
L7z,

BT b Ty MElE X Y 5710H g% 40
W FST7ED X— F< v 2 (BALB/c nu/nu, 2) D
ficEA L.

BALOBBICHMR LI EE, 7619 5 65 & kA E
RSz, Mo mf OBEEZBA SE®» L19EKE
THEET2EZS, THDI L AFIDOX— K<Y RIT
mf MRS bR, BAIE#EEALLTHEA
W 5z LaRrE iz (Fig.1).

X— K=w =iz L. carinii BRERETHEIED LR
72DT, FBEELLTHE~Y 2 2%# (BALB/c nu/

150 =

+, /) R, BEEREEENBAEL v THEE
Bat L7z, 10AESRIX, 30RTOHERIZE>T=Y
AREEIC 1 EREAL, FEABICERFEANOBERIZ X Y [E
IRSNIZREADOGEFEZE LGV 2L OEEDOBAK
L LT PR b HEMEIRE © X v BA 3#E%E
L, TTIRERBIZESTWS LEDLRB10EKZIZ< T R
BT DR BlE L.

3B DOFMRDOFER, 3FRHED~ v ARBNRYLHFE
BOHNTD, FOEMEIIX— K<Y 2 LD 2 RZFE T
MY BTz (Tablel). F7cb bW o ENLE
X—R=Y 2 TI375.1% &7 ) B EIEE S RS
Tohs, Mo 2 ZHE TIIHI40% LK<, E-MENICLE
DOBHHIR D Shiz.

10 # OB TIE, X— F= ¥ 2 TLHEICERLENEED
DRI, o 2 ZFETEARESITHoT, EUED
Wighote, FNX—FRK=UR2EHT3IZHO~T R
DOHfERNICIZRIF OFER & Bbh b B8 38 b 1y
Tz BEROE N DX — F=7 2122 W T O 3
Table 2 |ZR L722%, BN S N7 Bud#E’ %<, ¥ 72
M FE LB M 7 & THREE L TW s RESE L,
ZOMBEAIIEES T ZAD 2R FEILBNTL [k TH o
7=.

A mf OREIBEA 5 BED LEETY, X—F=
U ATIEBA 6 %L b mf MAENTED bR, flid
2RO T AT HEDN B JIENIZBNT LD B
nizinoiz.

U EDFERD O, RbBREEORWFELEHh 510
AES D RENBAE T~ 7 RIS 5, A
FE~ U AT AW BYNT KL 5 25, RKigfH
mf 2RO OLNDLIITHREDIIX—F=y R2BNT
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Fig. 1 Occurrence of microfilaraemia in nude mice (BALB/c

nu/nu)
10-day-old.

transplanted with 40 Litomosoides carinii worms
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Table 1 Infectivity of Litomosoides
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carinii in three kinds of mice following

transplantation by intrapleural injection with 10-day old larvae

3 weeks after transplantation

10 weeks after transplantation

Mouse No. of

No. of

No. of . . % recovery* No. of : - Ratio of mf

mice lli-lyecew‘c’)vrlxtx?s (Mean=+SD) mice 113}26“,‘2;;}:5 positivet
BALB/c nu/nu 8 8 75.1+16.8 10 10 6/6
BALB/c nu/+ 8 8 38.3+19.5 9 4 0/4
BALB/c +/+ 8 8 41.94+19.1 10 4 0/1

* No. of live worms recovered/No. of 10-day old larvae transplanted

t No. of mf positive mice/No. of mice with b

Table 2 Recovery of L. carinii

oth sexes of worms

in nude mice (BALB/c &) following

transplantation by intrapleural injection with 10-day old larvae

Weeks after

Mouse No. of larvae

No. of worms M{ density/5 1 at

- recovered

no- gggsplanta transplanted Q dead* 7 weeks 10 weeks
1 13 20 2 2 +H 154 1290
2 13 26 11 0 H 596 1640
3 13 28 5 0 +H 104 671
4 13 28 5 0 + 198 675
5 13 22 4 0 + 372 832
6 13 24 2 2 H 118 784
7 10 23 4 0 — 0 0
8 10 23 1 0 0 0
9 10 24 4 0 0 0
10 10 26 0 1 - 0 0

* Relative mass of lysed dead worms in pleural cavity.

DHTHOT-.

2. X— K=o RIZBIT B L. carinii FEIEHHEIZ X
BRY LM mf 1233 % DEC Ofl mf %5

X — K=Y 2 TI0REBHRORFENBAIZL Y mf M@
FENRRZ B2 L BEDHNIZOT, RICHRESHIZL D
Bty Rz, 5L X— K= 2 (BALB/c nu/nu,
) 1Z30EF o DRYesh i & TS L TR S E e
Mf BEIZRY 6 BHE bIRY, —BIRHBELTo
I=.

Z OfER, 15LH120LA° mf BHEICEY, €05 H0
10/t # DEC D5 ERICH L. M mf 3114254
EDBEEOHEE LRI 7B%IC mf BBtk E 72o72hs,
fhoo 1 FII16E% Th o7, M mf FoOHBIT, 10H
R ORIENBAEOR L BH TR VSEBKRET mf
MR LT FIA otz (Fig. 2). 45E1% £ T mf R
B ot R — F= v 2 & 54B%ICHBR L2, MENic

mf RAEZTVWSHBERED b2l 72248 #

ZHLE mf AERMER L7 X — R ¥ R % 34 I iR
LTchbR, & TS 2 LOBERAED bhich’ mf X
B Lol

X— K=Y RIZBITSB L. carinii OfLF mf FOH
BiX, AROBEETHBEI LTy FEREOZOT,
10H # B AR X OB HEAEBEOWFh Ok
TH A mf A5 EREIC 5 5 R Y: 9 %12 DEC @
BEERT Tk,

BIEEDL0PED mf Bk X — K=o 2% 2 BT/, 6
Jtix DEC ?200mg/kg JERENTFGicfkL, fhiso 4L
IZFIASED PBS JEERNEE 2TV RE Lic, H&EHE
B> DEC #t53 LBEDOMEE 5 ] F D mf T
¥JLIBRERZET, & 4385.84237.22341.3+171.6TH
27z

BEEMOFZ L2 DY A0 mf #100% L LIGE,
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Fig. 2 Microfilaria density in the peripheral blood of two nude mice (BALB/c 2) infected with in-
fective larvae of Litomosoides carinii by subcutaneous injection. Animals were sacrificed at 34
weeks and 54 weeks after infection, respectively.
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Fig. 3 Effect of a single intraperitoneal injection of DEC (200mg/kg) on microfilariae of Litomosoides
carinii in nude mice 9 weeks atter inoculation of infective larvae obtained by hide penetration
method. Mean microfilaria density in 5pl of blood before and 3 weeks after treatment, 341 and
934 in control, 386 and 1,083 in treated mice, respectively.

DEC #5# CRREERICER BRI V2B b O LEARHTH D ICFH212% L XY F LAER
hic. M3 zo% ERL, 1R TIIFEHIB8% &7 LT, #%5 3% CRfEt LMoL,
7z (Fig. 3). —7 Z DR FREE T3 ERIFHI2S mf #->T DEC Ofi mf HREEERICMHFICFEL
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Table 3 Frequency distribution of ELISA titers of sera from mice against
adult worm antigen of Litomosoides carinii

Method of infection

No. of mice

weeks
Mouse . after Stage of Route of ELISA titer
intection larva injectionf <40 40 80 160 320
BALB/c nu/nu 3 3 10-day-old i.t. 8 0 0 0 0
&* 10 10-day-old i.t. 4 0 0 0 0
5% 13 10-day-old i.t. 6 0 0 0 0
? 9 Ls s.C. 10 0 0 0 0
T 12 Ls s.C. 6 0 0 0 0
? 12 Ls s.C. 4 0 0 0 0
? 34 Ls s.C. 1 0 0 0 0
? 54 Ls s.C. 1 0 0 0 0
? 0 seee 7 0 0 0 0
BALB/c nu/+ 3 3 10-day-old i.t. 0 4 2 2 0
5% 10 10-day-old i.t. 6 1 1 1 0
BALB/c +/+ 3 3 10-day-old i.t. 1 3 4 0 0
5% 10 10-day-old i.t. 6 3 0 1 0
? 0 (R 10 0 0 0 0
DDD ? 0 5 0 0 0 0

* Sera of mice before infection were all negative.

t Animals were treated with intraperitoneal injection of DEC (200 mg/kg).

1 i.t.: intrathoracic, s.c. : subcutaneous.

The antigen in carbonate buffer at 5 #1/ml of protein concentration and conjugate of peroxidase
labelled anti-mouse IgG rabbit serum diluted at 1:400 were used.

mf [ZDHFED bz

3. L. carinii lRBHIFICHT5 <7 2D ELISA #i
(L]

< U ZMIEE, 40505 2 HERIR TO40MEE TR RL
T ELISA 4T\, Z0#i#Rix Table 3 IR L1z,
A= P2y 2 TEREA OBRYLRR TH ST LR TR
LHEE N, L. carinii fgBEHIR T 5 1gG Hifk
TR E ot

HETZD2EH (nu/+, +/+) OHEMTIE E
RFEOBERTH Y, 10 EOBAIEH T TICH
RIZHHELHE SNz, 108#% TIIBERIIIEL £o7
0, ZORRIEGEHES~ 7 2 OB A 33 L 7B% O
OHBIZ EARL TR E0—B i anoTe.

z =8

AHFoEE, SRR KIRIC X 5 THR#ERIETS
MBI T B R — K< 212351 5 DEC O mf %
ORFTEBEMELTWS., £FX— F=7 2 (nu/nu)
LEDA~TrBIFEE<T 2 (nu/+) LEE<TR (+]

+) & L. carinii DOREGLERr Tz,

2 Y RADT 4 7Y TSI EBEHERSERLT
BY, EHFECHW BALBlc H= v 23 HERERE
HHREV (Haque et al., 1980 : Suswillo et al., 1980).
—%, R RAOHRIC L BEEIT 1) 7T TR
DT (Aoki et al., 1980 ; Thompson et al., 1979) Mk
Wk E RN,

ATHF =DRIMIZ X 2EYLTIiX L. carinii 13 %
<7 AD RYLR H IER 12 Ky o T (Siddiqui, 1979 ;
Wenk and Heimburger, 1979), BWELHENE LN D
LB 108 B ORENB AL TRESELEZ
5, R L mf MESREZOIFX—F=T R
JThol. ZOHI< T 2D THEEFEDSR
EXEEAERE LTHET2HEERL TS,

—%, 2— F= U ATRELEGBORTEATLEER
WYL, mf fUE> EE ED7 4707 ToHRE
(Haque et al., 1980 ; Suswillo et al., 1980 ; Vincent et
al., 1980) L [FIFRICEWT 4 7V 7TREMI RS hiz
LA L2 DRI —RFe b0 TH Y, REFFETL,
Mo mf ZHABRT 542E, X—F<v 2 L. ca-

(73)



420

rinii DIFEEEETE 127,

P B0 ERHMROTIC, AT mf MED
BETWBZX— K=y 22T DEC ORERML
7z. D%, DEC DO#FEEBZIC mf FOFELWED
RROLNER, LEZICTEREHEAO nf FOX138%
ThHY, EROBETI—BEEDOBI B HOET THE
VWO ERTHOK. L LEREHM MY mf
O LRI B B 7o IR IREE L i 5 L R ERED
oo, EEBICX— <y 20MHPIZFEELE mf
kT 250 mf EVH S LHES K. ZLTEDOR
O mf B0 LRICRbNBHEIC, B mf EESKE
BICEAS N mf CREHTHO. ZOREN»OH
KIOEHFER 2 i35 L iz, i mf EARE L&
B ZEET 2 FOEREMEIERH I

DEC 3#E¥ A%zt mf F2390%E< WP LE
IR T s L& TR Y, ZOH mf ERIC>
WT in vitro TEBEMALFE of /EHM/VEE Haw-
king et al. (1950), #3FE B (1968), /D (1969) D
EBIC XSO THREShTW3. DEC OfEfI#FIX, Ha-
wking et al. (1950) 2*FHBARICE T 2 ERDRIEL
FHEL TH LBEEMORMIMT bR, FRELHNE
Yithkd 5V HEESEOBEEFEETHD L ST
% (/bkS, 1969 : Tanaka et al., 1977 ; & - HH,
1978 ; Piessens and Beldekas, 1979). L»L,X— K=
U A THL mf PRVPBED SN ELDL, X—F<VRT
X DEC DRI IC it aE 0B 5NN E TR WE
PREhi.

R—=F=TRET 4T YT ORBRRCTHEELEZ AN
TRV, A EEE 5 DEC OE#FICEcE
HEThHDEEND IgG HifkiconT ELISA W T
FARFER T, REFRCHT S 1gG Hikizvh
DREFEHIC LD Ty, ETHERT Ou-
chterlony HEEITOBRTLEBBRIRZD bhsh o
Tz. L2L, #F mf @22 bsREFEIT 1gG Dflic
IgM (Thompson et al., 1979, 1981) < IgE (Grove
et al., 1979 ; Mehta et al., 1980) ZZET5HED
HY, FEBRERIT DEC OEFBFIC BT 2H kDR
BE2BETHLOTIAW.

DEC DERBFIcRBIT 2B PBEEIZ>NT, X —
Fvv AIERC THIAXE L T 2 RTE 7 <
(Fogh and Giovanella, 1978), BHIfLDIEMLSFE~ Y
Z X V&V (Cherrs and Waller, 1975) 7z ¥ D4tk #
ZOUERDD. ERAMEFBRICTEAIML, X—
F=v 2% L. carinii DIFERBETHENDOTZEND,

X— F=w 2 THD b DEC OH mf fERTAKD
BEAL Ty MBI DEF L RESOTVWSIREMD

ERTHLEN DD LEbNID.

X— K= 2I2H1F 5 DEC O mf R BIEKT S
HiyT, =w 2 (BALB/c nu/nu, nu/+, +/+) OL.
carinii \2X 3 AR OBRIFT 2TV, mf MEDED L
Niex—F=v 2% AT DEC O 80 Btz 7o
I=.

1. L. carinii ®10H B O NS AL H T
<7 ARG R ST, AR~ Y R (nu/+, +/+) T
BB 3% OGE B EINRITM0% TH o725, 108
BTRAEZTTWSREIDEL, BERemFIZ mf [3H
HLAahok., X— K<Y 2 (nu/nu) TiX 3BHDE
IRRIHT5% TH Y, 10i8% TIIERIC mf MR
bhe.

2. X—F=Yy2TRBREGBOETEAZLISTD
BRI RS LTS, BPI—FER b D TH Y,
RHEEIEIZ, mf ZERAMRL, FEOEFCET 2K
YUl L IZ R o Tz,

3. Bfeghiic X 3BRY 9% T mf MEZXEZ LT
W3 X— K= zic DEC ®200mg/kg DEIEMNHEEE %
FFoTH mf ZhRE W LR, HEEX-F=U 2
A FEE LT mf (a3 288088 bhiz.

4. ELISA #fWTEBilt~=w 2D L. carinii %8l
PRI T % 1gG fikokizRAalc. BE-V AT
TR 3% TIISROBEMEF RO, X—F<Y
A2 T BRI bR TH o .

5. BEZRIEHEEX— K<Y ZABWTOFRBERT
2, DEC 25ttt oE 7z LIcHl mf R+ T
HEABED LN

AWFFEO—IRIL, HOMHAFERESREIZBWT
BRkLI.

HOOB
MERZDICDHEY, XR— Py 2A0MESETHEEEL

HOTTF SO RREREFETRRE Y RIEERES
VEFBLORMNRERBECRHORERLET,

X B
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i Abstract I

ANTIMICROFILARIAL EFFECT OF DIETHYLCARBAMAZINE ON
MICROFILARIAE OF LITOMOSOIDES CARINII
IN THE NUDE MOUSE

. SADAO NOGAMI, HirosHI TANAKA AND HAJIME MATSUDA
(Department of Parasitology, Institute of Medical Science,
The University of Tokyo, Minato-ku, Tokyo 108)

Susceptibility of Litomosoides carinii and antimicrofilarial action of diethylcarbamazine (DEC)
on microfilariae (mf) of L. carinii were studied in congenitally athymic nude mice.

The results are summarized as follows :

1) Infectivity of L. carinii in three strains of mice, 7. e. nude mice (BALB/c nu/nu), their
normal, hairy and enthymic littermates (BALB/c nu/+ and +/+), were observed following trans-
plantation by intrapleural injection with 10-day old larvae collected from the pleural cavity of the
infected cotton rat. The recovery of larvae was about 40 % in both nu/+ and +/+ mice 3 weeks
after transplantation; a few live worms were also recovered in the pleural cavity of both mice
after 10 weeks. Mf were never found in the pleural cavity and the peripheral blood of both mice.
In nude mice (nu/nu), the recovery of worms was about 75% in 3 weeks after transplantation
and mf in the peripheral blood was observed at high probability in mice harboring both sexes of
live worms.

2) Nude mice were also infected with L. carinii by subcutaneous injection of infective larvae
and high infectivity was observed. The infection in the nude mouse was, however, different from
that in the natural host, the cotton rat, in that in the former there was death of adult worms
and relative rapid clearance of mf in the peripheral blood.

3) Antimicrofilarial action of DEC was studied on mf of L. carinii in nude mice 9 weeks
after subcutaneous injection with infective larvae. Antimicrofilarial effect by a single intraperitoneal
injection of DEC (200 mg/kg) was remarkable on mf in nude mice. By comparative analysis of
the change in density after DEC treatment, it was concluded that no effect was found on the mf-
reproductive function of female worms and on mf which was laid atter the treatment of DEC.

4) Detection of IgG antibody of mice infected with L. carinii was carried out using the
micro-technique of enzyme-linked immunosorbent assay (ELISA). IgG antibody against the
crude-adult antigen of L. carinii was detected in both nu/+ and +/+ mice 3 weeks after trans-
plantation with 10-day old larvae. All were negative in nude mice at any stages of infection.

5) Since antimicrofilarial action of DEC was found in the athymic nude mouse, less impor-
tant role of cell-mediated immunity was considered in its mode of action in the experiment with

in the nude mouse.
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