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Diethylcarbamazine (LAF DEC) & Hewitt ez al.
(1947) ORBERWLV, FThieT 4 7Y 7 EREA L
LTabhTns, Lil, ZoOFEAZRBREN TN
747 Y TRHRIRL, EERNTT4 7V TREDTD
07 OEFERFCELTEREOHMANEL, HEd
BIEAXALTVS I ERBEORETHED b T W
%. Hawking et al. (1950) ¥ DEC 234 7Y = #%
DAY, MIENERORMIEERELSE, 7
w74 )V TR B EEL. KD (1969) 1
Litomosoides carinii \Z&ge L7z = > 7y b T L.
carinii REFFEE Wiz HA KIETHAE 25 &t sh
Bl DEC OREISFECRHIT 52 L 2Tk,
Z0t%, HEHEDL (1970) FEYE= v Ty OIS
DEC HROFFICHE R HEFIZR LTV L~Tw
%, AEBRTIX, b lckitEx, L. carini Y
n=a kv Iy FEAVY, DEC #ARHRICRT MO
BEEHL I L.

HHRUHE

EBz FIV 72 L. carinii 1319534, T X P AKED
J. A. Scott %X V YUBMFEMICHFM S hilkishic b
DThDH EBEDO I Ty b Sigmodon hispi-
dus 1F[FI L 19534 X ) UM TRARAF LTS 2D
DERNT,

This investigation received financial support
from the world Health Organization.

T RAERERAEEERERNFHUE

§ o KRR BEFTA AL BT

&M OE g m| of S

(BBF524E12H 7 H  ZH)

EHHPSAD I Ty e L. carinii RgEGHH%E
oA = &= Ornithonyssus bacoti [Tkl & ¥ TRk
YexEi,

AEB IR E b FIcmPICHER S+ 5 I sm T
45 V7 (LT mf) 2FFLroklkd, mf 2EF
a by FOBEBRNICEAL, mf MEXERHICE
St MR BERY AL, DEC RiERBAICHE
Al

mf MEZER/ESCIE mf ZEE= T b
OEECEHF L. mf 2B 51032 Ty b ET
— 5 VRRER L, IR BhARE BT L TR sE S &, s %0.85
UIREAETE AT BEIEL, £ Ok %E 2,000rpm,
3ARRED LEEIC mf 240 T EERR T, 208k
Vex 3EI V22 L, 3075 ~5075 D mf ZiEEEIEY,
HRELPEAWTa b Ty MOEIRICEA LK,

IO FRICIE, I b F v b BRMES
¥, ZOREYEREMCERYHL, MEILT200 Xy
2 D&MoY, BECLVEELZLORBREHERR
Hekiz CRIBRER 2 BTz, = ORI % 1,500
rpm, 54O B & 3EHTV, WHEA — 7 VEERIK
0.25ml iciRitEL, mEREHEMS T AmIREE L, Bk
BT A A A BR107 ~ 108 R DR 2 1E D7, T DM
Bk R mf OB L= b Ty PO
RIS 2 SEA Lz,

DEC D¥EHEI 20mg %0.85 %A &K 1 ml 2
ALUTHERL, = by F vy M 200mgkg OBE% IEE
PIZEA LTz, mf BOBEXEFIRMIRD2.5cmm &
ATy T a—TED, RATA KIS T RATHIROBEHREE
AEED, A—3XI00 2EAREZRMLL, —HORXF
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A RTTRCEHE LT, B, KTHmLLAY /) —n
TEE LD LX APz {TR o THREE L.

Mm%, FTREHRESRAC X VEREL, MKz
0.85%E AT RIEK T 4 FICHARL 2 ~ SEHZERT
FRER 10 4C IRFELITE 258 L 72, 2o
ZOWED s THR S hTWwpeAhil, —20C i
REFEL.

AIERMERERER S (AT HA) ; HUffl © JIE &
Jacobs and Lunde (1957) @ Toxoplasma 27D 7z
D FH;, Tanaka et al. (1968), &' Kamiya and
Tanaka (1969) D FHEICHEL 7z ~vA ry v X A X —EIT
Yo, EmIRIFTFNV< ) VA EFT-O T (Csizmas,
1960) Fw7z.

PURIBEE O RIS, REMIE D SR D BED LY 5 i
i, L. carinii pRii% pH 7.2 BERRIRE AT RHEK
(LLF PBS-7.2) THH LIHiRic7uA v b7 Yan
VR EMAZTHRE LY S FOMEE AV

BAWrHFEX L. carinii OFEBEEED 1 : 100 O
Bz PBS-7.2THIHIL, —70C IKfRfFELE., ZOHR
LERMEL OB TRy 72X A4 b=y a v EfTV,
PR, HiEO HfEERIE LR, HURMZ 1 : 6,000,
P mix 1 : 64,000CTH o7z,

IR X HL T W B Alsever BilE¥fiEk% Csizmas
(1960) D FETHEA=Y vV BELTRIGICH W, &
DEMmEE PBS-7.2 THRIELEFHED ¥ v = VBT
37C, 1545y L, 1:6,0000 L. carinii HiJiR T28C.
153 RRRME Uiz, ZORMES v = BRIk %E 0.6 %0
ER Y FmE (NRS) E#L, HREMFEZEZ NRS
T32EN D 8,000 fFETAH/ARLILD LRSS,

3 B o IR B HIE L 7.
et al. (1968) Iz X VHifkfH1 :
7=,

HIEEDH AL Tanaka
320N E &Ptk L HIE L

B R

AFFETREF 2 b 7 v b OERAIIC mf ZFEA
L, A i HE L mf icx3 % DEC 03%s
UM OEE, WMmEOFEEI LRI LD T, K
BILTELT D 4 BHOKBREITOR,

ZEMW i —ERMECRM L, MH O mf OEE - HA
VUM JE Lz,

AB mf ZEHa by Iy NOBEBANICEAL, K
i > mf 28U,

B#. RISMIZ mf 2AHF L%, BEE=atbr I b
DR EEA Lz,

CH#. Mz mf ZHEBLH, EF=2 Ty b
DK% EA L, DEC 0% & FA~rz,

D#. mf PRBMICHIR L%, B b5y b
DM EEAL, 2 H#, 138, 238, 3iE#%ic DEC
DS ERT

AR EBNSBEOEE 2+ Ty NOEREIC mf %
HEAL 2 3HEHDKEE L Table 11278 L 7z, mf JEEEI
2ARDBHEARF O mf F2fx, ZOFEREERPICTR
L7z, E 7z, * DOTFIC HA Fifkfli 2 7y aNIZRL
7z, BERENICBA Uiz mf 3B A & Kz HB
L, 1, 2@%cREEHCEL, Z0%6 BEFHEL
T mf EERMBMPICED S,

Puib Al 2 JIE Uiz 2600 14i% 3 382 & 5 o il
Wiz 8% 7= (Table 1),

Table 1 Density of transferred microfilariae of Litomosoides carinii in blood in the cotton rat.

CR Days after intraperitoneal injection of mf
No. 1 day 3 5 1 week 2 3 4 5 6
12 mf 9 — — 79 34 67 44 13 26
Density 4 78 48 53 38 33 33
(HA) (<£32) (<32) (32) (32) (32) (<32)
18 mf 9 51 — 48 71 55 54 36 29
14 50 69 96 54 31 46 25
25 mf — — 36 — — — — — 22
40 14
(HA) (<32) (<32)

mf count/2.5 cmm in two smears and HA titer (Reciprocal)

CR: cotton rat
HA : hemagglutination
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Table 2 Change of density of transferred microfilariae of Litomosoides carinii and
HA titer after inoculation of spleen cells of an infected cotton rat.

CR Number of After inoculation of mf After inoculation of spleen cells
No spleen_cells —
) (million) 1 day 2 4 lweek 1day 2 1week 2 3 4 5 6
9 21 mf 2 4 10 — 11 19 17 27 5 0 0 —
Density 0 3 15 26 28 26 17 4 0 0
(HA) (<32) (128) (1,000) (1,000) (<32)
13 900 mf 13 59 114 114 107 110 97 106 50 0 0 0
9 77 76 76 102 107 120 76 40 0 0 0
(HA) (<32) (<£32) (<32) (<32) (128) (128) (32) (<32)

mf count/2.5 cmm in two smears and HA titer (Reciprocal)
CR : cotton rat
HA : hemagglutination

Table 3 Effect of DEC (200 mg/kg) administered to transferred microfilariae of Litomosoides
carinii 2 days after inoculation of spleen cells from a normal cotton rat.

After inocula- After inoculation

Number of After treatment with DEC

N spleen cells tion of mf __of spleen cells
o (million) 2 days 2 days 1 week 1hr 1day 3 1 week 2 4 6
29 20 mf 70 93 128 21 60 58 81 47 25 27
Density 78 119 105 22 62 53 83 55 22 23
(HA) (<32) (<32) (<32)

mf count/2.5 cmm in two smears and HA titer (Reciprocal)
CR: cotton rat
HA : hemagglutination

Table 4 Effect of DEC (200 mg/kg) administered 2 days after inoculation of spleen cells of
infected cotton rat on transferred microfilariae of Litomosoides carinii.

After inocula-

Numder After inoculation of mf tion of spleen After treatment with DEC
1\(13(1)2 of ng)lllgen - cells
(million) d;y 2 4 L2 1dy 2 2 1hr o6 d;y ek 2 3 6
11 84 mf 0 5 11 15 15 11 10 - 2 — 4 2 0 0 0
Density O O 6 16 19 6 15 3 3 2 0 0 0
(HA) (<32) ( 512)(1,000) (3,000)(2,000) (512) ( 32)
21 190 mf 0 66 69 — — 131 — 10 18 37 19 36 39 0 —
0 37 44 173 26 10 71 27 39 25 0
(HA) (<32) (128) (2,000)
23 15 mf 15 — — 16 — 12 13 10 4 4 11 0 0o — —
10 19 24 26 2 2 10 10 0 0
(HA) (<32) (<32) (256) (256)

mf count/2.5 cmm in two smears and HA titer (Reciprocal)
CR: cotton rat
HA : hemagglutination
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Table 5 Effect of DEC (200mg/kg) administered 1 week after inoculation of spleen cells from
infected cotton rat on transferred microfilariae of Litomosoides carinii.

Number of After inocula- After inoculation
CR  spleen tion of mf of spleen cells After treatment of DEC
No. cells 1 1 5 1 1 1 .
(million) lday 2 3 day week min hr day Sweek 2 34 5 6
8 57 mf 0 5 19 20 22 39 4 2 13 8 8 14 10 20 0 -
Density 1 6 12 21 22 28 8 2 11 12 4 23 7 6 1 0
(HA) (<32) (<32) (128) (128) (128)  (1,000)
31 20 mf 30 — 158 — — 254 141 49115 134175 178 8 23 0 — 0
32 178 273 109 52 112 118 154 133 90 26 O 0
(HA) (<32) (64) (500) (500) (<32)

mf count/2.5cmm in two smears and HA titer (Reciprocal)
CR: cotton rat
HA : hemagglutination

Table 6 Effect of DEC (200mg/kg) administered 2 weeks after inoculation of spleen cells from
infected cotton rat on transferred microfilariae of Litomosoides carinii.

Number of After inocula- After inoculation .
CR spl?]en tion of mf of spleen cells After treatment with DEC
No. cells 5 1 1 1
(milllon) lday 2 3 lday 2 lweek 2 min hr day week 2 3 4 5
2 8 mf 4 — 11 46 83 46 77 6 2 9 — 17 29 13 10 — —
Density 6 11 37 123 58 96 4 5 12 18 32 11 14
(HA) (<32) (<32) (32) (32) (64) (128) (128)
30 20 mf —_ 4 — — - — 29 — 16 11 — 9 4 2
1 29 7 10 14 6 4
HA
( ) (<32) (128) (250) (500) (64)

mf count/2.5 cmm in two smears and HA titer (Reciprocal)

CR: cotton rat
HA : hemagglutination

B# ; mf 2SRBMHICHIER Lz b D 2 Flicon T,
Bfea brJy b skofiing 141 (No. 9) 22.1
X107, o> 14 (No. 13) 129 X108 fHZ Ix#FHIRL Y
FA LK (Table 2),

mf JREEIT 2 B3k BB At 2 EIED B3 Uik
UL 4BTETHEELE.

HA Hufffiid impaE At 138 5 2 % B Uik
U, mf OB IC KT 3 HECHY 6 BHICI
ER L.

CHt s mf IR L2 IDIZIER 2 b T v
h DAL 2 X 108 fEZFEA L, DEC 0% A 72 14
(No. 29) Tit, DEC #EA% 13#icix mf i DEC &
ARIDB0%IZETHIFL, D% 6 EICE>T HiHic
Bw b (Table 3),

D# ; REBMHFIC mf BEEL T 3B R = +

7y bOBMREEAL, ZOHK2H, 138 238,
HEIZ DEC #EA LT mf #EEOE(LEHE L=
mf OREBEMEIBHOITLL B2 b Ty o
MREADHICT X > THEAS 1HE, 2B BEBE R
H3WEEE VB Lix U 4ERICIE mf FuxddL
7z. DEC #ROHEIIRGE 2 b T v b OMHEA
#%3WE TOMTLE A DEC AL, mf ¥ BED
H—TWERS L FFRITECBIMER L DO %E%)
RzL, ZHhZHL, B mf O RUOHEEE S L
TobDEMEDY L Lz,

Bie=a + v 7y hORMKEAR 2 H Biz DEC 2
A L7 34]T ik Rt © mf ¥z DEC A5 5%
IZIFZEARTD mf FD10% ~20% Db ERL, BEED
H—TCER/T B2 LR 2R BME h L L
7= (Table 4).

v
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Table 7 Effect of DEC (200mg/kg) administered 3 weeks after inoculation of spleen cells from
infected cotton rat on transferred microfilariae of Litomosoides carinii

Number of After inoculation After inoculation .
CR spleen of mf of spleen cells After treatment with DEC

No. (m(;TIIiI(S)n) lday 2 3 we}ek lday 2 3 1lweek 2 3 5min lhr 1lday 1lweek 3
7 57 mif 1 2 11 — 18 18 — 52 24 18 2 0 0 0 0
Density 0 1 17 19 23 24 37 14 2 1 0 0 0
(HA) (<32) (256) (500) (500) (2,000) (500)
15 900 mf — 11 43 42 — 30 43 10 8 0 0 0 0 0
11 44 31 20 41 31 12 4 0 0 0 0

(HA) \

(<£32) (<32) (64) (128)

mf count/2.5 cmm in two smears and HA titer (Reciprocal)

CR : cotton rat
HA : hemagglutination

HA $#ifEfid@g = b Iy b MHEREAKLIAT
1:812%8TEALAEZLDLEED 5 h, 1HEBIFED
LOTH 1 1256, BV D Tik 1 :3,0001cEL, 4
S LT OHIEEED bhiz,

RRURMREA, 138, 23¥HE® DEC A DK
24l o Tix, DEC A% 158 T mf JEESITE AR
D40% ~50 %ICEE L, 4 BEEE L T bFMmic
mf #Fw7z (Table5, 6).

HA FifRfiiid MMRREAZ L, 28HICIF 1 : 2565
51 :500T, 4B®HLEFHELTVE,

Bz b 7y MEMREE A 3EEIc DEC #EA
Liz2 BliconTik, DEC #EA%%, mf B3 L <R
HUEHK LT,

HA Hufiffid Ry A% 1 E%IcHEL, 438
ZE>TLRH &7 (Table 7).,

PEDZ s, BERNIIZBASH mf 3ZBH»O
FEMAPIZHERL, 6 BcB->THLRBMF IR D Sh
20, BEarr 7y FoMMKBEEATS L mf ¥t
WEHICHAD U4 BRICIIHER L., £, EF =5
v PO EREA Lz b Dix DEC 2 X 3 mf &/,
HERBFIRLBD SN2 o7, Bfabr Iy b0
MAREA%, 2HEB L 31@HIC DEC #FEAT 2L %
LW mf DD, ERHBESZ LN, ZhicxktL, 1
2B DEC 2EAL 2 b0 TiE 158MHD mf
BT HBIZD, D% mf PEEDOHEIRIED b,
6 WEREBE LT LRMMPIC mf BXBtwbhdLos
2 Ho7.

1,

z =
L. carinii @#fe= b v v @ mf icd+% DEC

DIERIZ DWW T, Hawking et al. (1950), {%f%(1959),
A (1964) BIXRMME D mf 23 L TRV %5
FTZLEHL, DEC A% 3 STl d mf JEE
PHEARID Yo TR L, Z0ORESEE T 5 2
LEBODTVDS, F£iz, mf OPKRICONWT, FREORK
HHBGORBEICL Y, 7y Kz 6bh3Z L
75, Hawking ez al. (1950), /IS (1969) iz k 0%
-,

¥ 72, in vitro DERIZBWT, DEC X L. carinii
DpkHE, mf 23 LR O W2 L 2% Hawking et al.
(1950), #2HE® (1968), /IMES (1969) iz & VEED S
T W 5B, Z O THRIZ Hawking et al. (1950) i
DEC » g0 MfEN KR O MO AZ RS 26
ENRDDHLWEE L.

LA L, /MES (1969) 1% mf &3 < DEC ic
Bl SEIERE 2 MY Sy POBERICBHELTD mf
ARMMPICHE L, 3 Afic DEC #FALTH %D
RV DDIZ L ERLTWS, %72, DECERIX
L. carinii tJR & V- HA RIS THAMOBRE Sh
SRR E RIS 2 Z &5 DEC OFRIIEE
BIESHTREETRET 3 L MU TW3, DUEDERT
IR BT RO SR FTRE 2 B #lic DEC %R HET 5
V) BIRAIERD b T, EiLRPuABS G
EALTWS L WS iEHIRELRLTW RN,

2D, MBS (1969) XTEHE I b Ty MIBAS
Nromficxl, BfE= by 5 v b OMmEEEAL,
DEC DHEFEROFEE R, HilbEOBEE I
SWTEBETHT 5 Z LidHiski ok,

—7%, HEMS (1970), Tanaka et al. (1970) ix mf
EBALLa Ty MBI P Ty MO E

(61)



62

BA L7881z DEC OMENHET 5 Z & 2050
FERTHEDTPHRE LTHREUTW S,

ARER TR Y B0 & HR URHIEIEEA
BOPEOEMCH LT H—E LR eS. A%
OFER, Bz b5y FOMRMRBEOEAT, EAKA4
T mf 3WET 5 Z &b b ABIIT/ES 7 BRYIRE
Ty mf KHLTRAOGIDHEEZRIE L 2 &BExXBN
5. ¥, BAEBMMEZEALTHDS 2 HERU3ER
» DEC #EAX L THEER mf BO R, 1
S8, 23E#% o DEC HEATIE = OFE1ED Shvie s
27z,

HENCHWZ a3 FY Ty MI1953EIC 2, 3 O RER
PLBREAFTENTLOT, MRICAEDBIFER LD
NTEREN, PRIVEFICRODTWS. EFED0=a b Ty
FEOREBRT 3 I AR THIERRELABRRNWT
LA LBEHCIENDDEEZ LR, Wb W HHHR
(closed colony) &\Wx 5,

ZFOTDICEAS NI BT 2 BRICHEEEZ R L
7208, 1 MR IC IS RE R Ko b D L HEE SN 5 RS
R A% 3 E @ DEC HEAIZ L %5 mf ORI~
7 y—URELIICEAS NIz L. carinii DHLFR
DEEERELZLOLHEESNS.

HA #ifkffiiz mf BA OHIZ I 2TH KWETHE
FT2ZLbHB. Eio, BIEMMIEAE mf BB
iz oh THRAD AR b, mf HREHROZ
DRIZENEERL, ZO®EBRXICEDY L. DEC %
BALZEO HA SUEMZMAREALZ, o
TiX1H, BNb0T1lEMBEICEER LK.

RS EEA LTS 158, 23E#%iciz DEC %)
EAFRD bRV, ZoEHich HA Sk s
*hTwazZ ehnd, DEC OFRORBIHICHKmbLAED
FERTTRTOeEMELRY 2RV EBL BRI,

F L OB

Hi7 4+ 7 Y 7#| diethylcarbamazine (LAF DEC) @
VEFKSFEIZ B L, Hawking et al. (1950) x4 7Y =v
BROER LHEE L, /IR (1969) 1X DEC DRpRFEH
WCIBEEORBRIEREV BEELFHTHD LR, KB
% TIRRBIE SN BED MM ZE 2 L,

305 ~50FD L. carinit DI 7 wn7 47 Y7 (mf)#%
BB b Ty FOEIBICTHA LickER, mf
FEE XY RBMFICHEBEL, 6 EEZREL T HIMLT
D BN, ZOIE mf EBALE2 b Ty b2
iz bv 7y bORMIEREIRE VIEA LY

&, mHo mf FRECHED L, 4 BRICEFERLE.

BASh mf 2852 br 7y MRRE O M
MEEALRLYE, 1H, 138, 23, 3i#HIC DEC
(200mg/kg) DEYF % FH~</-, DEC HEA#%, mi JEEN
& L, DEC JEEH D mf WAMEIANC & THEIE L s
Sz DEC ORENFHER Lz L E L, BEM
WIREEAL 2 H, 3i7EHIC DEC 23 AL&3LE 2
JCiz 83T, DEC o&hESHIEE L, 138, 2 #fkic DEC
EA L% 2 IETix DEC 035D b i,

Zhon=a b Ty b HA Hififiind BROEME AR
A% 1HD»D LERICHE LAY, OB 6 BRIC LD
bz, BB, E¥=a v 7y hOMMEAZ2HE
iz DEC #EASH7Z b0 14Tk DEC OXRIFED
ol

TOfER XY, DEC OIERMFC, RBIEShi- @i
PN EELRBEEZZLTWEEEZBNRS,

Bz v 5y kBMH LTSS Ol IR
WFEFTo KBHK, HPETRICESRHS 0 B2 KT
5.
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I Abstract

ROLE OF SPLEEN CELLS TO ACTION OF DIETHYLCARBAMAZINE
IN COTTON RAT FILARIASIS

MasATOsSHI TAKAOKA AND HirRosHI TANAKA
(Department of Parasitology, The Institute of Medical Science,
University of Tokyo, Minato-ku, Tokyo 108, Japan)

The mode of action of diethylcarbamazine (abbreviated as DEC) on filaria was first stu-
died by Hawking et al. (1950) and they considered that this drug has opsonin-like activity.
Following Kobayashi ez al. (1969), the effect of DEC exhibits when the humoral antibody is
detected in the cotton rats infected with Litomosoides carinii.

In the present paper, the role of spleen cells from the experimentally infected host to
the mechanism of action of DEC was studied. When three normal cotton rats were trans-
ferred with 3X105-5X105 microfilariae (abbreviated as mf) of Litomosoides carinii into the
peritoneal cavity, mf appeared in peripheral blood from the next day and remained even after
6 weeks. In 2 animals having transferred mf, after inoculation with spleen cells (106-108) from
infected cotton rats, mf decreased gradually and disappeared in 4 weeks. Effect of DEC was
tested 2 days, 1, 2, 3 weeks after inoculation of spleen cells, mf decreased clearly in two
groups composed of 3 and 2 rats injected with DEC at a dose of 200 mg/kg 2 days or 3 weeks
after the inoculation of spleen cells respectively. On the other hand, decrease of mf was not
so remarkable when DEC was administered 1 or 2 weeks after the inoculation of spleen cells.
But in the animal inoculated with spleen cells from normal cotton rat, effect of DEC was
not found.

The HA titer in these cotton rats began to rise in a period from the following day to
no longer than 1 week after inoculation of spleen cells and lasted at least for 6 weeks. From
these results, it was considered that spleen cells sensitized with Litomosoides carinii were

recognized to play an important role on the mode of action of DEC.
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