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Studies on the Prevention of Leucocytozoon
Infection of the Chicken

VI. Preventive Effects of Pyrimethamine and Sulfadimethoxine
' Medicated Singly or in Combination

Satoshi HORI, Toru TORIUMI and Akira TANABE.

Leucocytozoonosis of chickens has given a large economic damage to the poultry
industry in Japan. Since the identification of Akiba (= Leucocytozoon) caulleryi as the
causative agent of the disease by Akiba ef al. (1.2 in 1958, various attempts have
been made by many workers 3,4,10~14,22~24) {5 find any effective chemotherapeutic
drugs against this parasite. Akiba ef al. 3,4 suggested that pyrimethamine and some of
sulfonamide might be effective against this parasite, however, it was observed that
the administration of pyrimethamine mixed in food at the rate of 0.004 per cent or
0.005 per cent was highly toxic. On the other hand, since Lux 20’ (1954) reported
the synergistic effect of pyrimethamine and some sulfonamides used for the control
of Eimeria tenella, the extensive experiments were reported by Rollo 21 (1955) in
plasmodium gallinaceum infection, by Eyles & Coleman (™ (1955), Eyles & Frances ®
(1955) and Frenkel & Hitchings 9’ (1957) in toxoplasmosis, and by Joyner & Kendall
(5 (1955), Kendall & Joyner 16,17,18 (1956~1958) and Ball 5’ (1960) in FE. fenella
infection.

Therefore, the studies in this paper were carried out to find a more practical
method of administration of pyrimethamine and sulfadimethoxine to control leuco-
cytozoonosis in chickens. The two drugs in lower concentration were used in the ex-
periments, when each was medicated separately. Then they were tested to clarify the
synergistic effect when used in combination against A. caulleryi infection, if any.

The activities of a drugs mixed with the diet separately or in combination were
assessed by comparing the infectivity of the medicated and that of the control
groups, after they were exposed to the natural infection of this parasite.

1. The preventive effect of pyrimethamine medicated singly.
As shown in Table 2, it was demonstrated that pyrimethamine prevented complete-
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ly the chiken from leucocytozoon infection, even when it was medicated in such
low level of 0.0001 per cent or 0.00005 per cent, but did not when in 0,00001 per
cent. (Exp. I and I) This result was comfirmed again by Exp. I and it was
found that pyrimethamine medicated in concentratione of 0.000025 per cent was
not effective against this parasite. From the result mentioned above, it was consi-
dered that the minimum effective dose of pyrimethamine to prevent the chickens
from this disease was 0.00005 per cent.

. The preventive effect of sulfadimethoxine medicated singly.

The preventive effect of sulfadimethoxine against this disease was tested as
shown in Table 3. From this result, it was found that the minimum -effective
dose of this drug was 0.0025 per cent, and was not effective when medicated in
0.001 per cent.

. The preventive effects of pyrimethamine and sulfadimethoxine medicated in
combination,

As shown in Table 4, it was found that pyrimethamine and sulfadimethoxine
administrated in combination completely prevented this disease, even when they were
used at the level of 0.00001 per cent and 0, 00025 per cent respectively. Namely, in
the case that they were used in combination, it was found possible to diminish
the pyrimethamine dose to 1/5 and the sulfadimethoxine dose to 1/10. (Exp. )

. The preventive effect of DA-106.

These results mentioned above were comfirmed by Exp. I which used DA-106,
compounded for trial as a coccidiostat by a pharmacological company. (Table 1.)
DA-106 medicated in diet in concentration of 0.008 per cent displayed a complete
preventive effect against this disease, while the concentration of pyrimethamine
and sulfonamide (both of sulfadimethoxine and sulfaquinoxaline) in that diet were
0.000016 per cent and 0.00024 per cent respectively.

The points obtained from a series of such experiments are plotted on a graph as

shown in Fig. 1, and this figure gives a clear evidence of very strong synergistic

effect of pyrimethamine and sulfadimethoxine on A. caulleryi. Since the details of

sub-effective concentration of these drugs in combination have not been obtained,

the limitation curve (a dotted line) is nothing but a hypothetical one,

It is now, difficult to continue such experiments based on natural infection of this

parasite, because the widespread use of 0.0001 per cent of pyrimethamine medicated

in marketed feed has almost eradicated this disease in Japan. But it is considered

that the use of this combination method of pyrimethamine and sulfadimethoxine in the

field is a marked improvement from the point of view of safety and economy.
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KL TI319654E1c, Akiba caulleryi & T 5 L5 ICBRINT.) Z20%K%S L O
WHILL Y, AROBBEFHEONE»S Cabh, #5132 furazolidone, 10 diaverid-
inet? 7 EW X AFIHEI DO TOMER B L »TThTETREBRMBA S nh 27z K
HES 3319506 ks L (RI96LIREIC s 1T ABFSIC BT, pyrimethamine %0.004m¢/ ¢ & L OF
0.005% OEIEITRMU A2, BEBIREETZ2CLIKIY, KEZ2FHLI AT L2REL
72, UDUZOBETIE, 0BEELT, BVHEENA LD L. & 51T1962FIdd 51
@ sulfonamid KN T 3, BBV T A TR H 2 & 2BD 2. Z20HEE L OWE
E3,4,10~14,22°24 2 & T, LN S FEROER L EHEC OV TOWHELTTH 5.

¥ 213 pyrimethamine 33 X ¢ sulfadimethoxine £2WW T, Hic 2 OEBEHRSOE
BORBFHDRICOEHER B L 21z, T5bb, ZNZNOHEERREDGEICARE 25
EXTFHTHDOBEENERE»HREL, 20T, BEEIBREUTOWMELZESL THRE
UIEBE ORI NWTEHER2B Cis-1. ZORECNS DML, ZhZFNHEREETH
BOFPHSREET 505, 2 OREEHIEE T, pyrimethamine Tidl4, sulfadime-
thoxine Tk Y40 DI 2BEL TRELICHHICH, BRCARZTIHL 5 23R PIFHEHET

BDTHHAHT ERFEHILIC. T ORERIE, AWOFIHH & U TEMFES 1z pyrimethamine,
sulfadimethoxine 73 5 oFiz sulfaquinoxaline T FDREFITH 2 & A0, DA-106 &
VAR AR IR 72580, RBRICAR 25T UATEER L > T RS .

T2 H 5, pyrimethamine & sulfadimethoxine 2E& U THEELUZESIZ, THh5H5OM
FHIHs, A. caulleryi WU THBENIEEL T, ERNEOHEEOFROEEI DS
KELDR2FEHLTEDOTH AT EHFEHE NIz, .

Lux18 (1954) 5 FEimeria tenella OFFRIE U T #H 37 pyrimethamine & sulfo-
namide & O ORBEHIICONWTEE L TLUSE, Plasmodium gallinaceum BILFEICONT
i Rollo2® (1955) iz k b, toxoplasma §Eizow Tl Eyles & Coleman™ (1955) , Eyles
& Frances 8 (1955) #3 X o8 Frenkel & Hitchings  (1957) 2wk b, Fi1- FEimeria
tenella 2 coccidium gD TlE, Joyner & Kendalil® (1955) , Kendall & Joyner
16,17,18) (1956~1938) 5L ¢f Ball® (1960) 1 & bR I Nz, Z DR pyrimethamine
& sulfonamide 3% { DHFLEFRHBEEFH LU TEDTH Y, FEZER2REESL TREULE
B, FHECHEEDR2RETIIDOTHEALLEZRD TS, FELPBDIZE T 5
O, MEFID A caulleryi THTAEEHDED, N5 DERCET S e L H—0HEFIT
XA DEEALNS. :

—FhWEDO=7 ~ U O leucocytozoon FEi, 19644ELI pyrimethamine 23, 0.0001%
OHEIE, THIREENTRMEING X5 1T - T, AFOFHEZHEFCHLSL TS, Ll
MHEEE bt X % & 0.0009% (EPEIFICR IS iz pyrimethamine 3 $h#EICSH U THE%»
ARTCEVEDOENT VA, > THIRARANORINE & dEEOMIIX, 1050FATMIEL
PEINTVIL. UL, TBEOFHEODIRIE, Z0BEKTFEIN26HLD9A,
BV Zn U O, HEFAYIC pyrimethamine 25 L2 NZ2 520, Ultdi-
T, ZOEMERE, AYLEECENT, BAMETHS ZEPEET L. TOEKRITEWN
T, AWEECEBl S 7z, pyrimethamine & sulfadimethoxine OAREEALICYIT 4 HHEEIE
ARBENTIEET AL LEEFLNLETH . APRIZZ DD OEBNER 21217 2 §
DEEZABDT, ZOFHMTONTHRET 5.
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ARERIE T TRIIIRERES BN OEREE T, 19634k L FI964FED T sbhiz
L0ThH 5.

BT

AROBILIFEES P k> THREINIZ L 51K, Culicoides arakawae DSHEEEX &
BoTRENBLA3DTHBDT, ZHORBRITIIVLT, ERFCATRICERZES
BBRLEREHETH -7, 200D, RETIE, HRELPRTOBRECRINU -6k 28
BT O I B 2 8056, RROBRBEIT IO, ZNODO0BORFOBRRER, MK
IR ORRE L T2 C Ltk b, RMEOARITINT 5 FEHEIRZHEL .
AIROBRDOEECOVTOHEZTNTMHBRETL > TB L E 72, TXTOREE
ZoWT, 7THEMIC IS OOMKBHRER2ZIEY, Giemsa REZEIECUIOLE
BUT, MACARERD gametocyte 240123 DDA Y - TREE AL,
FROBREVTEI N REHLETCMERE 2R L, SBEHR TAROREIEELIZ
DEWEPD THLBERERT L.

1z, MEKRE L ERCERABRICONTORERZHE L, FXOEEEEDHERS 2 R
XDz & gL T, HEENOBEOHEDEE E Uiz, L UAFROEHEIZH T
i3, BFOBEREZEL AEDENEP>TIOTZOFEMIZET 5.
HEElEE T & ONi IR B

ABFE T Ut pyrimethamine 9 75 » % 2, 4 -diamino- 5 -p-chlorophenyl-

6 —ethyl-pyrimidine &, Wellcome #2350 TI10f5E & L1z & © % X 5 1n ks 100455]
LT, BRI E & L iz, sulfadimethoxine ¥ 7z 5 % 6 -sulfanilamido- 2, 4~
dimethoxy pyrimidine (38 —8EgERN St T, 10458 “ABCD - v —47 & UT#

ELIZ3 0220 TRMM E LT

Table 1. The components of DA-106. DA-106 13 RFSEA T 2N & 41T &
Pyrimethamine 0.2 g h, &5, coccidium #E7s & 0NT toxo-
Sulfadimethoxi 2.5 . N =
Sulfaqlur?noxal};lllte 0.5 2 plasma JFiTIZNg 5 FEIAREEE U TR
Glucosamine 3.0¢g VB3N DTH-T, ZOHDTIZELIC
Vitamine K 0.03g RTBHTHA.

Vitamine AD 100,000 unit (as V. A.) RTEY f@ o . .
Vitamine B 0. 095¢ HpgmEl e LTz, &EDI coccidi-
vehicle adequately um Fiz 5T, HFEmELTERESE LN
Total 100. 0g wEl2 v, ChiciEs O HEIE2 B
7. meat-mixer THINRE L TREBRER
BRIz,
4. A B B

AHFETIE, FBREBIZFELLT, WL BoOHOz»HEELIZ, &4 © Exp. I T
WLXBP olfors% d BERALUL. HEEORMEE IBECLIC1IRXRREL, 1X%)
OPF APz L20T & Uiz, HBRBORFRBEREOHEC LIS, &R OKZ
SIERRTNL, #REOr—CRERAL, BERREREE U, BEEMPR, T
LD EVRELSERBREMYES & 5ic, BEORIERLT, C. arakawae DRIMHE
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1. pyrimethamine O BERFSIT L 5 BITFHHR
{RBREIT1) 5 pyrimethamine DERNEOHE DR 2H A 72D, FiEk 3 HORER
BEILHDNIIW, (hE—FT3LE2080Ths. Exp. I @B TIREH87.5
%G LTz Dicxd L, Dpyrimethamine OIRINEE 20.0001% 1 LIcE& 4, 5e&FHE
PARUI. Exp [ &, CN & BIIABCIS I 2ONIERTH 505, WERXOBRILETS. 9%
WK LT, 0.00005% X358 FHEiR 2R UNIIOIKE L, 0.00001X345.0% DRGNS 4 5
Nz, D EoERAESET 3 -9 1c1964F 1 Exp I B ebhiz. T b bR
ZuEY 35.0% E0REETH - 1203, FIE L AR 0.0005% TIZTBETHRZRL,
0.000019 T1256.3% DY A LD b1, 3 5120.000025% T $18.8% DELEM A LD bR
iz. Pl EO#E5EY> 5 pyrimethamine OHBEEFGITEIC L D ARE2RECTFHT 7200
BIREEE L, 0.00005% &0.000025% Dicd 5 3 D EE A bhiz.

Table 2. Preventive effect of pyrimethamine medicated singly.

Concentration Birds Infecti-

Exp. Group in food (%) infected vity(%) Remarks

1 — 14/16 87.5 Birds; W.L. females hatched on Jan. 26
1 2 0. 0005 0/16 0 Medication; from Jun. 20 to Aug. 29
(1963) 3 0.00025 0/16 0 Bood examination; every 7th day from
4 0. 0001 0/16 0 May 25 to Aug. 29
Infection; Observed between Jul. 4 and Aug. §
Birds; W. L. females hatched on Jun. 22
I 5 — 15/19 78.9  Medication; from Jul. 19 to Sept. 16
(1963) 6 0. 00005 0/17 0 Blood examination; every Tth day from
7 0. 00001 9/20 45.0 Jul. 8§ to Sept. 9
’ Infection; observed between Aug.5 and Aug.26
8 — 7/20 35.0 Birds; W. L. females hatched on Apr. 25
i 9 0. 00005 0/16 0 Medication; from Jun. 1to Oct. 15
(1964) 10 0. 000025 3/16 18.8 Blood examination; every 7th day from
11 0. 00001 9/16 56. 3 May §to Oct. 15

Infection; observed between Jun. 16 and Oct. 1

2. sulfadimethoxine MEAMIEEIC & % BREvF IR
(KRB k17 5 sulfadimethoxine DBABRIFSIC L 2 BE TR Z2H 2 1291, 2HD
BENEB bR, (he2—FET2LEIDEVTHS. T4bb, ExplV BT,
WREXIT 2T, 45.0% OB A ED LNIZDIRK L, 0.005% X TE& L BRETL,
0.001% X TH25.0% DB A D bh, KROFETFH IRz D EHEINL.
Exp. V @RUT X 5 1TREE0.0025%KICo>WTHB P B L x>0 25, WEXT35.0
YITREN A ED ENTCORT L, TRFHIIRZRLI.
LI EO#ER sulfadimethoxine O BARDEFREIC L 5 AHBD HLEFH O 1D ORES
SHEEE X, 13130.0025% &0.001%OfBich % b D EHEINT.
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Table 3. Preventive effect of sulfadimethoxine mediceted singly.

Concentration Birds Infecti-

Exp. Group food (%) infected vity(%) Remarks
Birds; W.L. females hatched on Jun. 16
e 12 — 9/20 45.0 Medication; from Jun. 24 to Sept. 1§
(1963) 13 0.005 0720 0 Blood examination;every 5-7th day from
14 0.001 5/20 25.0 Jun. 24 to Sept. 16
Infection; observed between Aug. 5 and Sept, 2
v 15 — 7/20 35.0
(194 16 0.0025 0/14 0 Sameas Exp I

3. pyrimethamine & sulfadimethoxine »BEAEE L 54 ORI TFIIEIE

BIROHEBRORER D 5, MREES TR I S HE SNt & 5 SEBED pyrim-
ethamine % & ¢ sulfadimethoxine %M&RTHSE LT, 20R2HBLIz. T4bb
F 4 1R T L 5, pyrimethamine 130.00001% & L, iz sulfadimethoxine #%0.001
%, 0.0005%, 0.000259% D 3B 2HAEETIXARIED, BEPBLE-TILLA, ER
IMXTi335.0% DB A LD LNIZOITKL, FRHO3XE SELBEDA LD LN
=72,

P FO&RISRS L 51T 0.00001% 0 pyrimethamine + 0.00025% @ sulfadimethoxine

OHERTIENTH -T2 EMnD, INLOMIERLHATTESLEEER, BIEBYE
B % pyrimethamine 13341C, sulfadimethoxine |3%40 WL TH A TS, ZTBHO5
TUIOBERZERTACENTESLDEEZALNI

Table 4. Preventive effects of pyrimethamine and Sulfadimethoxine medicated
in combination.

Concentration Birds Infecti-

Exp. Group  Drugs in food (%) infected vity (%) Remarks
17 — — 7/20 35.0
0. 00001 (P
W 13 Pyrimethamine  0.001 (Sd) 0/16 0 S E 1
ame as Exp.
ABH 19 gp LU 06 0 ’
dimethoxine 0 00001 (P
20 000025 S 0160
Birds; W.L_xB.P. females B
i 21 — — 3/20 15.0 hatched Jul, 7
Medication; from Jul. 16 to
(1364 0.09 0-00004 (B o0 g Oct. 5
DA-108 : 0.0006 (S) Blood examination; every 7th

0.00024 (S)

Infection; observed between
Aug. 26 and Oct, 5

Note; (P) pyrimetnamine (Sd) sulfadimethoxine (S) mixture of sulfadimethoxine and
sulfaquinoxaline

4. DA-106 #50HE OBETHHE.
DA-106 133 1 1T/RL T2 & 9 it pyrimethamine, sulfadimethoxine 5 ¢ sulfaquin-
oxalinez¥#| & T AEAKITH 5. sulfaquinoxaline T2 Tix, FKIES ¢ 2h*
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0.005%icBINL 72855, FEFHHRERLIZEDONT WS, LItH-T, Rhic, ¢h
% sulfadimethoxine *REDHRL2FHEOIDE LT, FEOEHLCOWEL—EL T
sulfonamide & U T84 5 &, DA-106 %0.29%04&cfBmcEZinL 840 pyri-
methamine * sulfonamideDEE 13 % N Z 1 0.00004% #5 L 08 0.0006% (22[X) THh b,
0. 008250 L 72354 12 FilE120. 000016 % 35 & 080.00024% (23X) T 5.

UEDX 57 DA-LIGDE G2 B /5> TEARDBRTFHAR 2L L -2 025 4,
Exp. I wind & 5 i ElXI1315. 0% QDS A 5 NIZ DR U, TR I BRIV S
HEDLNITh T,

Z =

1. pyrimethamine OMERIZS DEE DFHILIR

FEEOLDATIRFL, 1963FEE Tt igbhiliz, D% OMHEZEDO LD L—F LT
5. Fsbhb, PEES 43 pyrimethamine d0.001%, 0.0005%, 0.00025% D& EBEIT
DT, %720.0002%, 0.00012, 0.00005% DHEEITOWTERBE 2 C/50, CilbT
NTORBEICBNT, ABEOBIFHIRZAED TS, TEKSG 22 130.0003%35 X
0°0.0001% CER) & L, FTiziBFHSL 24 130.0005%, 0.000252, 0.0001% D& IBEICH N
T, RED 22 15k P EMBEEREREIL0.0002% 108500 T, HEERK kO BEESESE T
130.00019% 3 & 180.0002%ic 20T, F Io@E) IR T10.00005% 5T, WwIidREx
AROBHETFTHUS 5 EONTWVA. FI0EE 5020.0001% & b 2L E0.0027% % TOREY
BETIRBEZTH - 1223, 0.00003% TRREZITH - 12 & BRNT 5B,

UIzdi=T, Lhb %475 E pyrimethamine 30.00005% LI FOEE TIZOERN B
BZTHY, 0.00003%TRENTHAENIFERLL, EFLD Exp. I ~Exp. I Tarn
A, 972 B pyrimethamine OR{EAZIEE130.00005% LI T0.000025% DRI % &
WHRRRBIELWIDEEZLNS.

I9GAEFE L H, TELTLhLOREZEEE LT, BiEi: pyrimethamine »7ifR
FRINRINT 2 C & 2FA L. COHEORMBE W, —Biciz0.0001%3 A3 N, b
DEITK T AEFEOFHITKR S 23R » H 7.

2. sulfadimethoxine BUEEYS DS DFIHEIR

sulfadimethoxine & 0hgiC 8t ¥ 10X RBEY S U 71235& pyrimethamine 1< [b#k L T,
WA DIEEEDDS L, BEES DHEES 2Dk b, 0.2%DRINEBEIC X b, KEOFH
WERNDRZH 7Ty, BIIREREEEECIBEADST5 L, 2 ) EEERS
EELWLOT, FELUTO01%UTORE KT 28BD B Clsbii.

Tbhh, MEL 9130.2~0.029%, 0.005%T, RS 22 EE 22 THELE ST
0.005%T, 1z, WFHE529120.0025% T3y, AROFHRETRIDL T5. L
UVEE L QL NI TN BB RN L TR s B s I A5G Cabhi Ty
N, CNLOREIE, FESD Exp V. V. WXo TANEE##MET 5 &, sulfadi-
methoxine OF{EEZIIEE130.0025% &0.001%DEICH 2 105 EE & OEBIZTE LD
DEBAILNS.

3. pyrimethamine ¢ sulfadimethoxine DOE GG DOES ORI 2T

HEEETIZHELPICHERITH 5 X 5 BEREOEA 2B 2MEYTHRET S C Lk &
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Fig. 1. The preventive effects of pyrimethamine
and sulfadimethoxine medicated singly
(L or in combination.
0.0025

G.002 <

Sulfadimethoxine (per cent in food)

e b OB EIHiC C X e ©°
10#Eh Liss. \

BT RBR D 2 75D ooos | N o o
+iz, pyrimethamine & KN

0.00025 1 ~Q (o)

sulfadimethoxine O FE N SN
BE (% 2Z2hZhx, O;gwl 0.00002 hd 0.00003  ©.00004 0.40\3305
vEhicE 3, Z2N50H Pyrimethamine (per cent in food)

O The point, activety was demonstrated.
@ The point, activity was not demonstrated.

B ORISR, 20
Fno ki, BaES50
GBERTECIIINIEIOEELTHoDINS. BRI TREREDS & 13 8 K
U, 72, BRFHIROAEDENIEER2O, DROHZEDLNIP-TIEE2@TH

SblLiz.

WIE1, 2RI X 5ic pyrimethamine BRSO EE ORESSIEE120.00005%
£ 0.000025% D%, sulfadimethoxine ¢ ##1130.0025% &0.001% D &I FEEMZ 5N
T3, WERTHECRIEEFDEBRE 2 Ch b OEDEMNEEE T %0.0000375% & 0.001
%% LT, MEIEDINS D 2HRERFHERBATES, (OBEAEict - TELN
AEAEAORTH b INAMERHBEIDTH - 12HE1E, 2N 5 OWHEY, HEER
HELUTWVATRDIEEHER->TWAEEALS. INKELUTIO=ZARINOBIOR
ThEbINIMEERTEDTh - 128561, MEAOBEE 3ENIRICS > THET
otz DEELLNS.

%4 Exp.V WRINIEIB~0XD 33T, BEPHHEND D LHEINIT
DT, 2056 DEFNOHEESEI, FHRIKEHITELATTOELTHEDEINE. TRHDIE
BTN g, FROABRI YR IPRTALH 50T, WIh &8 5 it mEOREHEIT
Yo THEYEZ->TWBEDTHA. ZHTHIEADS HOETBED.00001% & 0.00025%
EOMERHOLII, BEAIGENEATH b INIEERRE, BROEESESEH IO
ThHHTLERRLUTINS,

U L72edis, SEBICEAIGEN W TIEHENI T ERDHAZNT, ZLRBBOT
POEABHFET HEELOLNS. ZORARERNCEIRKITCBLTERZ b > TELD
INIEIREBITES. T, COMBEEH > THEACEIEORTHEDIN A
G, HHENSHERERENETHS. LrL, COMBEI ITCRENETLEOTH
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>, RCOBOERZEMLT, 35CERNZEDICT 208N H5. (1965FICL
OB ZEE UI2h5, ARO BERBEPES B o ICIZDERPA b NEh o 72:)

D &5 uHE2E L BE IR Z OREHRICH UTRY EDso DRIT & - TEE, #H
#% (Dose respons curve) %< OPWEETH S, KROS5, AT ARARE
T, BRECHVWERBITEFEL TV A5G EDso ODEHPREETSH 2 0 THERF O
R AROBEL S, TERTFHLUIZ L DA EDONTRIEEDBEE» IR UTH %
Bz, 20L > BHEOHBPLRER 2R Ligwvi, Kendall & Joyner 17 (1956b) %
WATNB LS, EHECHOBECRUTERNTH2EEALNS.

Ukoz &z, ExpVl T C/s-72 DA-106 O ERBOKETIEMfTa NS, 320
DIEDEITH 3 2MMDOR, ZnZnEd 5 DA-106 20.02%% L 070.008% RN L 7245
4 ® pyrimethawine & sulfonamide (sulfadimethoxine5 : sulfaquinoxaline 1 DEE
) OMEEN, ZNENEHTH 12 ERRLTNAE. 0.02%RMOEEOEDFIRF
WDLTH ADT, pyrimethamine DBiBkFE 7213 sulfonamide DOMEIZIRIT L - THERD
ThH-13DEBALNLY, 0.008% RMDBEDEL Y DENBRTH-12 LIZHHS
DICTHEDHERIRICL B DEELLNS.

4. MFPROBFITONT

Lux 20 (1954) 348D 2, 4-diamino [L&¥ 0% coccidium iz vTHIBE L,
¥ 2, 4 - diamino- 5 -p-chlorophenyl- 6 - ethyl-pyrimidine 3734 % pyrimethamine
132 Eo sulfonamide & UTEAWESUZES, Eimelia tenells OFHizin LT, %
R 2ETACE2A LY, X TH, pyrimethamine & sulfaquinoxaline %
HMERTTEEREIEYT, 2hZNOHEKEESOEE B L T, 14EE L UETHE
DOFR 2 DT AT EBELL. »

CHIEBIEE S, FEOHFEREEEERICIZVLT 52 pyrimethamine & &f# sulfonamide
HIDHEFGIFRIC DN TOHEPZ L OFFFRZBICL b sbniz. T 72 5, Rollo 2V
A955) 1z, Plasmodium gallinaceum <333 %5 pyrimethamine & sulfadiazine & %#f
ERWEUIEES, BREERCERTZNZNE TREORE 2 H1F, Kendall &
Joyner 16,17,18 (1956 ~1958) i3 E. fenella 1< LV4E D pyrimethamine &UE
2 LYo D sulfonamide (sulfadimidine W3 sulfaquinoxaline) DiH&¥ iz X b ETHE
DR % &7, Ball 5 (1960) § pyrimethamine (0.005%) % ffR T 2 C & & b
sulfadimidine %4#&ic, sulfaquinoxaline %34T AT EBEL TV 3B,

%7z Clark © (1962) & pyrimethamine &#APIU 7o b2 & SBIEH » & o dia-
veridine % sulfaquinoxaline &RV THSUIB A, E fenella 3318 E. necatrix
KT AHEEYENA LD SN ERELTA. ZhALOMEEZRZ—HLTIDL > 3
FHMRPAA TR LI AERMELEFERZRAL T 5.

PLER~T & 70X 5 1¢ pyrimethamine & & 2D sulfonamide FIHEETHES I
e, FLLUTIEOFELEFRITE LT, HEPR2HRET 2EBERFECONT, Th
5L, —~HUTRO L3 CEIRL T3, 725 Horton-Smith 514 iz X i
sulfonamide OIEAEF I, BKERRROMRH#ERD S 5 PABA X b folic acid 2\ 723
FE-crlEEVEfA #8 L, Frenkel & Hitchings 9 iz X i pyrimethamine OVEFEEIZ, &
iEgre, folic acid kb folinic acid 12w iz 3R TOEEEMA %2 - T 5. Lizdio
T, INHLOWMERLBE LU TRELIISHEE, H—REHORT 722 8T, AKICHEEE
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B2BlTCENTESLDT, 206 0EHZFHEICHNIEED, Z2hZnOPROEE
kb, WAPITREVHRZHLHLIBOLDTHS. EROEELDHFTICLD, &H
H»ENTcETAD, =Y YD leucocytozoon FRITKF LT, pyrimethamine ¢ sulfadim-
ethoxine »EEHE L IHAICA SN R PRI, MOFEFEEFEFRECBOTRERD
bttt EZL AU D EEALNS.

1. =9 1Y@ leucocytozoon JFESEEICTHT % 12wicid, pyrimethamine % fFElAIC
0.00005% ML THEGH G T2 Lk b, ZOENPERT 5 EHTE 3. 0.000025%
WINCid, BETPHEBS TN AL.

2. sulfadimethoxine #%0.0025% fEIAICIRIIVEFHET 2 Ltk b, KRE2RRICT
B9 5T EHTE 3D, 0.001% TII5EELFEHIZT X500,

3. pyrimethamine & sulfadimethoxine 2E& LT, fER ML, EEESUIES
2%, pyrimethamine OFRINEE % 0.00001%, sulfadimethoxine MIRIIEEE % 0.00025
I U T Y, TMEOEED A. caulleryi WHUTE > T ABESRICLY, BE2LTF
Bizh 2 bl 5 L ENTES.

3 8

=9 FY® leucocytozoon f5id, HAEOEBFITARETHERH AL BEL LY
H319584F 1, AFEOREEEE LT, Akiba (= Leucocytozoon) caulleryi DEERB 75 -
TLSE, £ OPER 3,4,10714,22~20 iz | T, C ORERICE SR ER2HE L
LD LT ABAEDERAMBLINT, BES 8% (3, pyrimethamine & & AFED sulfa Hias
ARECEHTH S & 2ARE LIz, Uh L pyrimethamine %0.00472> U0, 005% AT 2z
MLUEEZEVSEL2R U, —5, Lux 20 (1954) 3 pyrimethamine & & % dsulfa
#l% Eimeria tenelle OF P AUIE AR 515 MHEY RIC20THRE L TLE,
Plasmodium gallinaceum 1T-ouv T3 Rollo 2V (1955) ik b, toxoplasmosis (2D T
12, Eyles & Coleman @ (1955), Eyles & Frances 8 (1955) , Frenkel & Hithings 9
(1957) 5iz kb, E. tenella BYWEIT D TiX, Joyner & Kendallls (1955) , Kendall
& Joyner 16,17,18) (1956~1958) i L ¢f Ball 8 (1960) Stk »TZ L D% iz
¥ g% ol
Z 0T, KEFZEHS, =9 MY D leucocytozoon K% P4 A1z D, pyrimethamine &
sulfadimethoxine OEBEWN LHEHELFERT slcvicsc/sbhiz. EI 2T, MEHO
(BB BT AEEEEICONTE Y, 20T, A. caulleryi ORIt L, b D
Rl BB LIS ECHEEIRED 220, ThEPHELMTCLEIIETELLEEZRAL.
GBI Bk E 2, BEUTENUERH oL, SRES JOHEBRKIT20T, 21
SVARERHROBRBYNT, 53N BOBLEERIMET s Litdh, BRALIL.
1. BBRIRINU 7z pyrimethamine OFEH%IRE
2, IWRYT L 5 pyrimethamine i3, 0.0001% % 7213 0.00005% &\~ 5 & 5 7z {GHE
PERIMUVIZBETY, ZROBIER5L TP U AN, 0.00001% RINTIEFIHL A ksd



1966E10H 8 2% - &S - HUM =9 b Y ® Leucocytozoon JHDFHHCE T % Bzt &1

-iz. (Exp.] and]) z oo, Exp. I & >CHEHCEREIN, F12, 0.000025%0
BERMUNZEERESTH 3 Ep5bd 7. EROBE» S, ZFE»5 =7 Y 25
T T3 29 @, pyrimethamine OF{EHIEE X, 0.00005% TH 2 EEZ 5 hiz.
2. BRFEL7EE&®D sulfadimethoxine DFBiIHE

BLR#E Uz sulfadimethoxine OFBZIEIE, B3R RT LI UTREBE I, Ch

LOEEDL, AEOBEEYEEI, 0.0025%Th - T, 0.001% T3 e shir.

3. BAWEBLUIHE® pyrimethamine & sulfadimethoxine OFjEh5

F4, WRLIZL 51 pyrimethamine & sulfadimethoxine 2EB-&ES5 L 2412,

Z 1% 10.00001% 3% & 0°0.00025% % (£ U & T REeILAR 2 FH LA, $5bb

BeE U843, pyrimethamine 145hic, sulfadimethoxine fE#V40RITIRL 5 %

T EDHIRRL .

4, DA-1060 Fp5%hE

HarzvoysElE LT, —EEEack hEES NI DA-106% 8 H L ToE Exp.

Wicdk b, EhosEREsiEEshz. 0.008%0HGIEma iz DA-106 3, ATl

T, BEFHHEERUE. OB, FRED pyrimethamine & sulfonamide (sulf-

adimethoxine & sulfaquinoxaline OTH) OEE X, 2R F N, 0.000016% 5 L 1°0.00024

% T 7.

LN —BORBOKRE2 777 liiiflits e, M1o#BH ThHhs. KX pyrimetha-
mine ¢ sulfadimethoxine #3 A. caulleryi 34 2RI BV CEELZERYGES 3 2
CEDHELBREPWERL TV, b DRSS UVIEAO, P2 BREORMEMSA LT
2720 T, BARME G SRENZ I owT ¥awn. fEFITENL20.0001% 0 pyri-
methamine PELEDNA LS 2y, bPECBTAIRFL, BEAL, HlIFESH
TUE 2720T, ZFOBRBRTEELTVAI > BBBRHEU 3 epRE: 2 »T v
A. U»UL7di5, pyrimethamine & sulfadimethoxine DOEESHSHEZENTE RS
CEREEMEEBEREDCERD CEWULYEZ LT IDEEALLNS.

AP I L, (IR, SRR - IS UK R A, FEHER
B, RO 577z Wellcome 7z & eI E k&, S
Heseth, HRERRTEGFRSTEE»ELET,

FIrEE UTARPFERICE LT, SR 2 85 d n i MEIR A %
EHPEERICH LT, BEAWERERLUET.
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