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Hewitt, et al.(1947), %7} Santiago-Stevenson, et al.
(1947) DIk, diethylcarbamazine (Hetrazan, Supatonin)
DFARIKREA & L CORHCHT2HEZLL, ZDA
B ARIR BUE I 2R RIS T S BRI E T
%o COERDERTHRICEE 2N 2D, HifFHIER
<, foFARBEHICI L, BERIC X O TEMCRRYTE
M & D FROWED, L IFHEERTOPERTD
So COF LI, XHLICHBRD DHZIL, AKIDKR
MANDF RO —IAFEHER T, COBRRITRIRBIE
DRMZECIFATISHAEINTE /.

V2BA2C, il (MEmf L5 O BRI
BV, T PEELDHRECLD, VBN
SRRABRD BN T E 2R, EZHERRENMEBN
BWD BB CH 2, diethylcarbamazine @ mf #%HE
& D WEIEERIE & 2800 BIEAFRE, COELH
BIEBMEO—mEHL MCT2HENEFH LD EDEA
bh, FEIRCISHEN D,

Hawking, ef al. (1950) & Litomosoides carinii % Fu»
Hetrazan OfERI2% Opsonin FDXE%E mf 5223
DTH5 5 EDFERMERERL T2 MA, PR 5 (1958)
13 AR HHET mf (3 Supatonin &1 2 B D A REAIE
HERTDOTHS 5 L RMERE L T 2D 12 HBk

TENFETH D, NARIWRE Dirofilavia immitis |3 ERD
7\?@%%377 6%%%%%%5&{“@5}?&& LI LIE
Ranzz, KA « XK (1954, 1958) DFEAMIR
MR ED2TD Supatomn DOFEH R OTHERRRIZA L

TosHIO NAKABAYASHI : On the increase or de-
crease of microfilaria of dog filaria, Drrofilaria
immitis, by diethylcarbamazine (Depatrment of Para-
sitology, Research Institute for Microbial Diseases,
Osaka University)

TH Do HBEDELRARBIZON
ethyl-carbamyl-4-methylpiperazine citrate) /%7* Hetra-
zan (§£) (A hydrochloride) DM ZMEH T2 2%
Breo, cNbEADENZN 1 EREBCRITTE
MR ML RO miOEE), KONMEKICIFIEAD mf £ %
REL, TORBAE2EMETIHEL L,

‘T Supatonin (1-di-

ERMH RUHE

A BRIE No. 1, K% Tke #f, No. 2,
5.5 kg, ffi, No.3, 10kg, #t, OLEMERRT, Ch
i3 5o COEMM P D mf $EF<, HFreicgl 1
SZHEHDDDOTH D, F—REFEABS DRI 2E D
 EH10H LI EIEL, EAOEERRENCKSFEAK
BB 2 & L7,
FERFETIRA : RARE mf GEREILARA M i)
3528, AbLbMCEMERRTHEZ <AL TWD,

THREEOHER, BXEHFAI KL D FR ORKEICRD
BEERL, FRCRBRICESTZHCHDE, RIZER

LRRARDHE —HIfEIR & LR EHCER 0 2R MWK, AT
K — A ifT3 2 L L, mf HOWIIDIE
RHICH SR 2 TIE 6 O ERA

SEXIPR S« #57l3 Supatonin %' Hetrazan 3 fﬁﬁ}fi&
HRAL, BROB/EOHABAERAC, ETEHOBEA
AR RIEKICENZNEML Wz, #E5#10~20
DRICRMHZRTERD D, HRICLZZHNE TR
XL L%,

R Z V" mf ﬁ@a‘i‘ﬁ L FEHIB GO RSO
3053‘?3@1’0 Z5b 51\15&, DIt 10~15% il <170,

(RE

)ﬁﬁo~b7#/ AN M=viEitic 2z = VERIG
Th 22, RERCHEH L~ 79 vV ZIERED
b DTCHDico LEBDT, BRIXPDO~PITF VK
BLcriEBmE L HEMIN I,

AT ZSCREFTF R OB & 0 7c.

L CHELERT 2.
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1R 2 2 RIS L oo R EM B R DY E 2
ST EL, HEHCEZRNNFRZERL, RS
DI 2 E & L7z, $REUZ Sahli’s hemometer FD ¥
~y FEAVL, BEEERID 20cmm DMK E2EED,
BEbBEXZM FZ/Z7RCKRH L CBBEARL Lk, A
W EREZ IR, ARKT WA, B 2 22— FH
E, FAVREZTV, £RBFHO mf HEFHE L/
Supatonin @ it FELEER]FE : Supatinin 50mg/kg, 100
mgfkg B2 N HGT DI D A3 G- E#: ) b 24 7R W ] i
Wi 2 4R B L €O M I BERRIE U7z BlE RS Lub-
ran (1950) %O F e (1955), % (1955, 1956) D
22 L # 1 £OBEIC L T diethylcarbamazine base %

ERL %o
2 BR BR &

BROBMERMPD mf $3F A FE—RHERAC
3, BIZX VHEEDOBEBNPBEL 230D H D7,
F—HOBESMFTOER BB L 2HANE IO LR
bhizce ThbE, HWEBHIVRD BETD, BHLEL
Y, FEHECEHEODIOBPRB LD TEHRAEFRIE L
AERDIRIDIC. LIEHDT, EBEED mf #iZ
TRCEARERTOME 1002 L, DEOKE A —t v
PCEE L, BB, ERFRSCHkSr 2k HOMIC, #&#
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iRy L1 SFEICHAIZRA T mf KOBEEETW, E1
ENOXE E L%,
A. Supatonin (1-diethylcarbamyl-4-methylpiperazine
citrate) & 5FKE
BtRAR No. i, K& T ke, M, (1) 10mg/kg, 20mg/
kg AREOHE, (2) 10 mglkg, 30 mg/kg & H R4S,
(8) 50mg/kg FTRH:AS, (4) 100 mg/kg % FHETD
ERBERRINVEEIR, (1) (2) RUFE2R,
(B8IF L) B 5
AEBRFIF I mf %1% 1C 100 8iE£925% 0 #ipR Iz

aoe
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% 1K Supatonin %5 © mf %L H)

(1) 10mg/kg, 20mg/kg #% (2) 10mg/kg, 30mg/kg R
e TS

% 1 3% IMEHD diethylcarbamazine base & %
1ml, 3.8 % 7=V Yy —x+ 4 ml BER MK
O VE I C A R S
14 3 ml41 ml, 30 % NaOH+5 ml, ethylen-dichloride (E.D.C.)
KRBT DI IR P cH0 5 ST FBiRE
=IO TEE, 5,00(]) r.p.m., 10 %

i
(E#) E.D.C. Bt EiE, FEAREY%5E
U C G TR E|, HEREK No. 4 <iEn,
3ml, ED.C. E#+1ml 0.05%, pH7.0,
B.T.B., /N O ILIRE < 3 S = BhiRE

v
(R ) A o [ 2

'
(E#B) 38 Y5 FE
(38)

DO Th 2,00‘0 r.p.m. 543

i
(FE) ED.C % (EnEHE)
HEEJEME No. 4 CiiB
2ml, #E+2 ml, N, NaOH
/N DB RS R C 2 5 E 3 SFEEIRE

(LFE)
(3€)

O Th 2,090 r.pm, 5%

}
(L) #EWEHEOKR
Coleman Spectrophotometer

(BE 620 mp) CHIE

B B D P X 10

l
(TR %EE%};) ED.C. &R

stHg (10 pg/ml, 7k) @ Hiar

=pg[ml
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% 2 Supatonin %54 ® mf %7 H
(3) 50mg/kg EZTE:#4F (4) 100mglkg BT 4t

IEED/, Z2S L (4) Tid1KERB0A I 140%1CiE
L, D EROMHmZERL,

(1) 10mg/kg, 20mglkg AREA#Y., RIEDR G
KT 2 K172, BEO TR 2105, 100
% mf $ZATHE 175/20 cu. mm, BE l212/20 cu.mm, Xf
12 228/20cu. mm T 27, M3, Supatonin $5. 5 4
%25 mf HoL, 10 mglkg Tl 16 RIC REE
300.6 %\CiE L LI D, 404560 bR & RZEE A<
Fo@ L7, 20 mglkg Tl b B RICRE 2566.1 25C25%
BODLREERLBEH LT, COYA 10 mgkg BED
7525 mf 88 <, o HK B RIS A EFZE
H &7z, 20mglkg HHMICEBRD KR 5N 7228,
CHEHRENFEOHECTHY, CHICLIEBEEDIC
E2D2BIRECHS 5,

( 2) 10mgfkg, 80 mglkg %% FH4f, Supatonin #%
EREAIKR O 100% mf $i-EN-ZHETE T 2 K302
437/20cu.mm, B R 2 H20%, 326/20cu. mm, %
100% mf ¥l 480/20cu.mm T3 5, 10mglkg 5 Tl
3 MR & DN, 20 B ICKHTRE LF L <, COMIEH &
D 149 BRFBET D27 20 73 LIBRIZHY 30 2[R I
mf ROBPEBDODIRTH DD, EORBFLEEAS
BTl 7% 80mglkg Tl& 1 AERKV 104RIC 118.8 %
Lok, gl UAEHEEZRIRTH D, L
BT, 10mglkg TREI T2 —BHEDOHEEZE T
WrelcK L, 30mglkg <&, mf HOEHZEATE L
FERLEAEDZ,

(8) 50mglkg R TFHEAT, BN, 46 2K304,
100% mf %tld 479/20cu. mm, %f#&1% 480/20cu. mm T
%, 852 5B 5 2 K802 OLEHEERHP, mf K
BELIBAOL, COMORIEMED 5 3ED24.622CTH

(FEmPMs-E 8 K -H5 &

D7e 80711%64.8% L —WRYEIE DT A B2,
FOBEBBHOCEMCIEZ D%, #KIC 50mglkg K TS
TUBAB E mf ORI HOWLD 23 R EH
2D DHFEBHFR S, 33, Supatonin DIl FEEEIL 5
M 7.94 pglml Z2EECHEBREBC B L, 2K
FCIFAST 2ENRT E DR, ZOREZREZMTLAD
2%, BEEHD mf $ioEALKA &, Supatonin If
IR B3 E B 3D CHEE &k,

(4) 100 mglkg FTHES, BERA, 462K 40
Z+, 100% mf ¥k 552/20cu.mm, %M, 479/20cu.mm T
Hbdo 5%, 3,54 & mf BEWRL, 104EED
2 IR0 3 C20~30 %D (KM 2 ffERs L, FHIIATRZR
2815 L1597z, Supatonin i Fh¥E BB 5600 3 CTH
L, LIS L7z, 507MAIE86.4ug/ml ThHD/c,

A¥, AEBREBRSHICENHCH A F2REKL,
CIZERBERZERL, NBUF2REK L2, €0
BRI TFET 2, K, AERO LxIEK, &
B, 2= — F AURBLE HifT L, HERRICT
DEDDCH Do

B. Hetrazan (1-diethylcarbamyl-4-methylpiperazine
hydrochloride) #% 552

(1) #t3A No. 2, IKH 5.6 kg, M, 1mg/kg, 5
mgfkg, 10 mg/kg, 20 mglkg =N -ZILE FEHZ2ETL
e BRIZEIR, (1) w3,

280
260 = R — 10 M40
240 -_5 Tﬂ?/m-, _201"%\‘7
220 S - &t A, ’
200 —-20MF 4o //’
180 —- AR -
160 //
140 2 - /’
120 A\ A e
SR s e A e
T R e e (N v
- 53
€ 40 L S a
40 '\\,,—"/ i
20
0 30 60 WP 0 30 ® 30

8% A (7))

% 3 Hetrazan # 5% O mf % & H
(1) 1mglkg, 5mglkg, 10 (2) 10mgl/kg, 20
mg/kg, 20mglkg BZT S mgfkg BT A
Hetrazan DR 5REHNERT 2 HAFH 5 W 25 26, DIF
[F185%F, 1520C, 100% mf %kl 442/20cu.mm, 580/20
cu.mm, 690/20cu.mm, 686/20cu.mm T, %% 595/20
cumm THD7Co
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1 mgfkg, 5mglkg B THEA S EEMM DR
BRBN, ZOREMEIZAIE IO 180%, BET2
5% 188.4% Ch D7, BBBRECEHUEKIBIDER
BlZm: L DOf5E L%, 10 mglkg CREBNIZEATA
<, AN LEAFEIBYOBER2HMEREL 2B, 2D
fEILFRF T2 B ARW. 20 mglkg TIEEAL 2 23RS
L, 1635033.71% % REL U TKRIARDER L. L
72T 5mglkg MIFClE mf ©#FH %, 20 mglkg T
BIHERHR2HE L, 10 mglkg TXEWAL ZH) 25
EDOXEEZLE S,

(2) Bt A No. 3, {KH 10kg, #, 10 mg/kg, 20
mglkg RTHGFOSERESE RTLEHEIR (2) &
7% %, Hetrazan #58Z% 00 100 % mf ¥KITRIHFE
2 54043, 57/20cu.mm, %4 2 #3520, 80/20cu. mm
% & 1346/20cuumm THD%,

AFEBRITHIOFEBRT1l0mglkg ZTFEHDBED mf %k
OEFPREEAD R, BRIOBRTHITLZDDTH
2, 10mglkg &5 Cld b 7M& 188 %, 80 2% 181 %I
EL, €O, RU DBIEETRDY 230 bz 30
O, FRAFEER2BERCE X, 15, 20mglkg Ci3
25321 152.8% LIEINL 7 b DD LIBEE R L, KR
ZHAR mf 3D B ZEAX dOEZELZBN B
Zo BEHR, VKBTI AOTCHEEREI:E
FT5HDONDLNAN,

C. Supatonin 100 mg/kg Z FHEHDORIRICE T BH
2R BT I mf $ofkE

H#ERAAR No. 1 @ 100 mglkg Bz PGS RTDRF
M, #B52RMEBC mf %289.8% DI, i,
B, M, B, DBOBEIREENEN=—FARETIC
BR U7z SRR EEOMIFEAEL, ~~bFy
)V, =F Y URERITORE L. BEARZ 10047%
(200 fSPERFEBEID R Vo XN ICHERD BfaiE
AL, 100RBFOREAERZL 10 mm? 0% SRR L
) B mf %hEA6ESOHEL, ZOREEERE
H U7z, Biffi3as 2 RICR L7228, Supatonin #EHED
AR mf #UIHF, M, &, M, K OHOJEE X
VFR O mf MRS L, 3205k TH
D72, FF mf $k3 Supatonin $ER{ICH L 85 2 K
BRICIZH 2. 4058 mL 7%,

Z =

FARE mf ORMIMFDFHEH, B 5WIZEEER
Z2DWWCIE, TTIEAA « XK (1954, 1958) D&
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% 2 % Sp. 100 mg/kg B2 TR HAIRIHE O
Wizss o mf %

100 F2E (10 mm?) 1 ® mf
Sp. 5
W 5

T 2- 23l b 6

i i 32225 995190516~ 18 23.2
2R 61 38 59 62 52 &9 55.2
fiti " 14-:29 43.°33 18 29 27.7
B " b B R R T LA R A 15.7
i " 19: b =3 =18 e gkl 10.7
4 " 3 6 od Ted o 4.7
vy " SRy ARG L 4.5

D, TOBRMTIEIRED LERGDEMRE LT, 50 mg/
kg DI EC#A, 85mglkg LT CRFHHOBR R 1EA
THIEPRENTND, S EIDFEHIC X DEBREFT
%, Supatonin ZDWTIE, BrZZNLELORKEREZE
BedbDlE2 55, 34bB5, 10mglke, 20mglkg &
REC# 5, 10 mglkg FTFEHCIMND FHERBRE
b, 80mglkg FTFHES ClEEE A<, 50mglke, 100
mglkg B TEH ClZICHEARHRER PR ENZ R
F H1%80mglkg, 35mg/kg ML T 2RO ICK
L, AREETIF30mg/kg ETEBHT 20 EFAZ2ED 2
CRELADDZDIZMER EELDN 2, EERADH
Z & UZ 50 mglkg RORET, HEER LKA mik
DM, LrSRBBMOEE 2R LD, FEEDRBT
BRIEOE THES CEEBRID—EE2/ED DD LED
o CHNHDOMEIZHEAREED DNWIFRERACE 5
BODDHINZ NG, BBBKIREBECTHS5,

Supatonin (1-diethylcarbamyl-4-methylpiperazine cit-
rate) &% B IC L, Hetrazan (& hydrochloride)
2HWCATCTIER T LN KmAROBITEARS, B8
BORE L VART, R No. 2 Tk 10 mglkg, [
No. 8 TiZ20mgf/kg TiF $ mf ROEALBE U WFER
EADIC, ChIZZ = VBIE LIERRIE & U COMERD
DFRND, AWCEAIRE2HRE S5 L, BERRIE 20mg
iF 7= VBRIBDOIZ £83mg (CHHY 324, HREXVE
CRICHREZM/ T E2BI—CHALEZ, LA
BBHBR No. 2 XU No. 3 0ERIZAMCTEL, BRD
fkEE2ZEZREEBAID LA,

FHH mf FHIZHEALR No. 1 © 20 mglkg REOFGED
3002 3R T, FICRFEMERARIE LA L b ~155
BROMICH Y, FHHMERRERE 15 2 72 LT 5o
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2o COR, RMEBMEIEMED B0 Elcg L, #e
FRHDROAKA OB LT ED DD XD,
mf BRI RRIBREEZ I DRI BELL, ®HLA
EFRA R EICE L, DIBRESRMF (1~ 2D
A MEZ #ER?: L 72, Supatonin 50mg/kg, 100mg/kg T
TG D M i EE IR IR 5 b 3R B 1 R RIAZIE B U o R
WEZ2RL, DERS T8, mf oz Limp
BEOENZIEMEZECHAEST S DD LEEL BN,
Supatonin 100mg/kg F FEAAIED AN mf $ic
20 E, BERITTCRIFEO 2OREKICIEE D%, 3
AR Z2TWVEZR DR, BE 2 BHEROFA mf
TR EFIDK 2.41% & D72, Hawking, et al.(1950)
& Litomosoides carinii = % 545 T3 Hetrazan %5
BHFA mf $3FE L <ML, 25 ICHEERAAER
% % C Hetrazan @ Opsonin FE{EFAZHOIRIL L L 72,
BES (1957, 1958) O ARIRBAEIZEE S 2 FA R
TlZ, mf OERFEDOELMBMERCT, FEOM
DIEERIEESHA mf kO EBL, RHMEFHDOZN LITE)
2T 23D CTHD LR, Z, Supatonin SAIM
X U mf IZAEARREZES dOTHELDER turnus
L@ U< fifith mf ORI ~NDOBE T H 223 ED AR
BLEREZELILNAVWELTWD, AK (1956) 1FRHK
KRBT HHMAC mf BERTLI2F2REL CWdo 220
BEED HEANERIC & 32 mf k0 ZEH) EHREHHER
iz k 2 mf HOE(L L1Z, HAF—-BWFCEL DO L
EAHIHI LW, BE, mf HEBRIC WD
AR LIEZ mf OREEICLC, COEEADE LD
NERLELDOFEENV2RIET LD EEDND,

& W

KR B Dirofilavia immitis DRRIIMHFD mf 24
3% diethylcarbamazine @ H R OHEEIER 2RI L,
ROTEREITICo

1. Supatonin (1-diethylcarbamyl-4-methylpiperazine
citrate) #¥5ClE, MOBL, B THEHHK20meke DT
TIZBAS 2% mf DFEH 2, 50mglkg Bl ETi33 A%
SRR EE2 18 2, 30mglkg FTFHSH CIEHIBA mf
HDOELZBRERD Do

2. Hetrazan (1-diethylcarbamyl-4-methylpiperazine
hydrochloride) @ & T4 Cl3FHH LM EMEROBIT
BiE, 1HICiE 10mglkg, fbiplld 20meg/kg, T42DE,
COEAR T mf BiOALAEB IR S NED 27,

(52)

(FERZMR -E8 X85 5

3. FBHAHRI/ERE S ~105BICHREACEL, U
A9 LR RIRRE T 20 IHABIRBZER N OHEET, 2K
ML EfERE E N 700 COMRIERIZIEAD M HIRED B
M L5 LHRBRY T D7,

4. Supatonin 100mg/kg £ T4 2 KR DOKFA mf
BFRERION 2.4BRRLL, T, B 2KMED
WO mf ik, BERS VFRCRDZ<, 2T
i, & B, B, OHOHTHOZ,

ARXEE X 4 11 B BARF £ HZATE AARTHRE
(BBFN 30 4, KTF) ISV CTHRE LK.

AR, KRR TE e B TRBER R CEH 2 THE
o KPR FF LA 22 ER S H Fe — Bh 4% I« ¥R# 3~ % Sup-
atonin (X HNMEHAEE» LEF I hic, L THE
wET 5.

X
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Summary

The effects of diethylcarbamazine on microfilaria of
Dirofilaria immitis were investigated by counting the
numbers of microfilariae (mf.) in peripheral blood of the
infected dogs after the oral or subcutaneous adminis-
tration of Supatonin (1-diethylcarbamyl-4-methylpi-
perazine citrate) or Hetrazan (hydrochloride of the
same). With pipette of Sahli’s hemometer, 20 cmm
of peripheral blood was directly taken and made into
the thick dropped preparate stained by Giemsa’s
solution.  All microfilaria in the preparates were
counted out and the numbers after drug administration
were shown in percentage basing the number just
before administration as 100. In two cases of
Supatonin its concentration in serum were messured
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according to the modified method (Katamine and
Fujimaki) of Lubran’s one.

Results obtained were summarized as follows :

1. In the cases of Supatonin the obvious increase
of mf % in the oral or subcutaneous administration
of 20 mg/kg or less and the marked decrease in the
subcutaneous injection of 50 mg/kg or more were
observed. In 30 mg/kg of subcutaneous route no
remarkable change was shown.

2. In the cases of Hetrazan the turning points of
increase and decrease, i. e., the drug amounts in
which no remarkable change in mf count was found,
were 10 mg/kg in one case and 20 mg/kg in another.

3. The effect of increase rises up to maximum
after five to ten minutes and was maintained for
about one hour. The effect of decrease was conspicu-
ous over two hours from immediately after admini-
stration and relative to the rapid rising up of Supato-
nin concentration in blood.

4. The mf number in liver two hours after subcuta-
neous injection of Supatonin 100 mg/kg was about
2.4 times as many as of before. The mf numbers
in a certain area (100 fields) of several organs two
hours after administration were the most in liver and
less in order in lung, kidney, spleen, brain and
heart muscle.





