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EZ B Sulfamonomethoxine-Free (SMMX-F) 1Z1d Leucocytozoon caulleryi (L.c.) 23 L TTES
RO H 5HNE L OMBEZICE - THRESNTVSE. —F, SMMX-F &49TH8 LD TREI 4L
FEUT, (b3 &l oSs 3 ERMEAROD Sulfamethoxydiazine (SMD) & L.c. {369 2 ¥4
Bl Boniv, &5, — BRIy Uy > Bldimc IR s e 7 U —@mpshE e L, ARG
SUN' ONBETT 2F MMEENTHE ML T 2 LEbNT0E, L LEAS 7T F VRO
HEHIc oW T RIS SN TWI W, A, Le Btk 12 acetyl-sulfamonomethoxine (Ac-SMMX)

ZEENRINC L S L, & OFEERNERIC DWW T parasitemia, R A VNIRRT & AR & Buis
OEEIC L - TRETL 72,
FEE

L.c #R-76 Bk & Loc. BE-T8 RIS L Ac-SMMX 2 SMMX-F &£ 0 908 R 5 5 55 100 ppm Ll
LAaERE T2 ik TR R SN, o THORET 2R T 5 7201 Ac-SMMX D3
BEEZMT L7z, Ac-SMMX 10mg/kg 75 & N2 50mg/kg %/ v FIic K D BEBICE. L, BRI
B, BonREHCCHEEs o~ b7 7 ¢ — R CI S EABN L2 ER L, ML T T
AR D 7 ) — OGS s < RS U7z, WTEO MR s 58 U 7z IR IR TNimk
(AUC) & 10mg/Kg B Tid Ac-SMMX 2% 7.7ng/mi/min, SMMX-F 53 72.2ng/ml/min T&H - 72, F
72, 50mg/kg B¢, Ac-SMMX £%8.1ng/ml/min, SMMX-F 53 2432ng/mi/min T»H -7z, T DI
HHREE ORFER S, BIRNTT 2 F L ER 7 ) —E~aE i A s, 70 — 5 Le i LT

BAEREL TOWREEREB L T,
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Sulfamonomethoxine-Free (LI N SMMX-F) 73 &0
Sulfamonomethoxine monosodium salt (SMMX-S) &
B K R ORIl E oI, SMMXF 3—K
Flpn & U, 4l & LT E /e, SMMX-S (& SMMX-F
1 monosodium salt Z#A A7z & O & FRKBESH 73
U RPEHRINE & LR ST & 71289,

Leucocytozoon caulleryi (LT L.c.) {24 % SMMX-F
55 UNE SMMX-S OFBIRIEE < OFER I L O
Iﬁi’_l:\é ﬂf L(\ 51,4,11 13,17, 18,20,25). {EE):H ég ﬂfk‘ 5 %ﬁu %) 7

D F229-1132 MANEARBETEARG 3 TH TR 115

D F134-0081 WA NIXALEPE 1 TH 168 135

I — &k —KF1¥) & SMMX-F |2 monosodium salt %
A AN SMMX-S DROKEGHITH 5. i L
7 7 #id 7 U — 4% monosodium salt TS5 &h, M
WISt 7 ) — B0 RAER L, HEo N
DA T T & F LS N7 b O BT R 058
DOV EVHONTWEY, 7 F VEDTIRIZH>WT
XEREE A LTH B E, TeFALED T & F RO
YiEREIc BT 2 b E RO, 7T VEOH
EEHPHUR M I > W T D & DR N ish - .
Alh], 7T FMED—>TH B N-Acetyle sulfamono-
methoxine (Ac-SMMX) @ L.c. 12569 % FE5ahHE &
OREMRSH o ItP BB > O TRET L,
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I. FRiEhE

L Lo R E TV B 1976 FRIC T S 258
R T M U -3 R-76 Mk & 1978 i B THM s 1
FoBE-T8 kA H L 72,

2. . gty s vROMESEEMSM L, 14 R
DOHOWE L HH-76 B LU 29 HIMO DIzt L.c
BEE-T8 R L .

3. JRHoOBE A LSO, Lo H#N-76 T
FIXI0ME, BA-8HTR2XI0fHo 2R o/ 1~
(LI SP) & BT HHRAY ICHERE L 7.

4. IR Ac-SMMX & SMMX-F o-—FIK¥ o
{2 A Table 1 1R L7z,

5. HEFIOPRGE C AcSMMX A% 125, 25, 50, 755
CMZ 100 ppm 278 A &9 W BERIEAR IR E L,
NGz SPEREEERICHHRASEA I LItk - T
PR Fo, 705, SHHARES L 7o i AR NG
BlAisg Lk,

6. ZHROWERE  SP R 15-18 H & 19-21 Hiz
BRIfl, L ba X AFRmL Ao/ f N EH
A—bHA NOFMARE L, 5T SPEMI3H, 14
H & 21 H, 23 HOIM#h o538 L 72 l7E % W THER
VRIS & - T 13 H, 14 HD b O T mf i
LI IMEED, 21 H, 23 00 & O TRIURDOH M4 HE
L7, Cho ORERRE L TRIEAE L5,
0. Hyhne

1. Ac-SMMX Z#0O#%5 L 723 olild SMMX-F &
Ac-SMMX B4 AE L 7z,

2. W% 11 kg HItED 110 LU O 5 1 ~~S

Table 1.

i SR A A

3. FHoHEE5 HE: 1 05% O carboxymethyleellulose
(CMOC) % il & 2 & L, Ac-SMMX 2% 10
meg/kg BILO50me/kg 55 LA FNF N 3P oORE
iy FR W CRRORS L 2.

4, RN PERRR T, 3, 5, 8, 24 Bfiitkic
RABR L 7o R W CTE FEIRE B L, B o
LB L IR AR L 72,

b, EBRAH: UV BIPRHIZR T X 5 ik 7 v~
h2F 74— (HPLO) T & D IflIfEH D Ac-SMMX &
SMMX-F Ajifg Ule, 78, ThtlidiRiy 5, i) o2
? Fluorescamine % F\\ 2 BOCIEETEICRE - 72,

6. KT A — 5 OB WP O I TR OHER
filidn 5 & OFAL T iAf# [area under the curve, AUC (T)
ng/mi/min], fmMPERME (Cmax), fHmllriERE
FLERFRE] (T-max) ZH—REEWED, BAIEL v 5 —
DRI U 72 RIS B S WISy 7 0 775 & IO
THEHL 2.

AN

L x

L.c. HF0-76 ¥ : Ac-SMMX @ 125 ppm #2E D¢ 5
VT 7T OB T, merozoite 3 X UF gamete HIE 1
FN60% BLU 0% ICH O, i, P &TUAD
BA T, TNEN80% BLU100% HEMETH - /2.
25 ppm ORIR T, X5 v F I TERELSNED - 7.
L L0 s, P ETEORETH, £heh 40% 6
KT 80% W TH -t £/, B0ppm DIFETI,
NG YT I TSN - b, HUKIE, 60% Wi
Th -7z, 51T 100 ppm OREER TR, 2 TOMEBIRH
DAY T H - o, RS IRIZA T OB BT,

Chemical character of trial drugs

Generic name

Acetyl—Sulfamonomethoxine

Sulfamonomethoxine—Free

Chemical name

Ni—Acetyl—N!'—(6—Methoxy—4
—pyrimidinyl)—sulfanylamide

N' — (6 — Methoxy — 4 —
pyrimidinyl) — sulfanylamid —

monohydrate
N N
7\ 7\
Structural formula | CH:COHN SO?NH‘<——(N HaN SONH N+H,0
ocH, OCH;
Molecular formula C131{14N4O4S CllH12N40;gS . }IQO
Molecular weight 322.34 298.32

SMMX-F i amino benzen sulfonamide 3 (abs #) %% pyrimidine Bg® 4 {i7iZ, methoxy %k (—
OCHy) 7% pyrimidine B 6 M IcMBE L TWA, AFEEHARcABishs L abs Bt oh 3
benzen BED 4 fLITHiE 4 % amino BT acetyl B (CHsCO—) 2B L€ N*—Ac—SMMX &7 5
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AR % Hivic (Table 3). b R5N77 (Table 2).

S-T8 ¥E 1 Ac-SMMX @ 125 ppm T FBIZ Ac-SMMX B IEE U4, fhs 5 SMMX-F

T@*ﬁﬁiﬁ ARt & - 72, 25 ppm 8 & U 50 ppm & Ac-SMMX A &SN, T oD MpEE iE, SMMX-
BT v F I TR LN - h, FUEBLT  FAEL, Ac-SMMX 2HE R L. SMMX-F 25
AR ZNZEN 40% BLU80% MBI TH - 1o, &5 <, Ac-SMMX E L M T 2 H5RUE, Ac-SMMX D%
C 100 ppm OFETIZ, R COMRBIEEPEETH - BRI BRonre (Fig. 1),

, IR IRY ié’( DB DT, T Ac-SMMX % 10 mg/ kg BB 5 L 284 O Ac-

Table 2. Prophylactic effects of acetyl-sulfamonomethoxine against Taiwanese-78
strain of Leucocytozoon caulleryi

Item of test/ Antigen Antibody Merozoite Gametocyte
Additive rate (14 days) (21 days) (15~18 days) (19~21 days)
12.5ppm 5/5 (100) 5/5 (100 4/5 ( 80) 5/5 (100)
25.0ppm 2/5 ( 40) 4/5 ( 80) 0/5 (100) 0/5(C 0)
50.0 ppm 2/5 ( 40) 4/5 ( 80) 0/5 (100) 0/5C 0
100.0ppm 0/5C O 0/5C 0) 0/5 (100) 0/5C 0)
Infected control  5/5 (100) 3/5( 60) @ 5/5 (100) 3/5 ( 60) @

The effects are denoted by the rate of chickens positive for each item to those
tested, including positive rates in parenthesis.
Circled numbers denote the number of dead chickens

Table 3. Prophylactic effects of acetyl-sulfamonomethoxine against Shizuoka-76
strain of Leucocytozoon caulleryi

Item of test/ Antigen- Antibody Merozoite Gametocyte
Additive rate (13 days) (23 days) (15~18 days) (19~21 days)
12.5ppm 3/5 ( 60) 5/5 (100) 3/5 ( 60) 4/5 ( 80)
25.0ppm 2/5 ( 40) 4/5 ( 80) 0/5 (100) 0/5C O
50.0 ppm 0/5C 0) 3/5 ( 60) 0/5 (100) 0/6(C 0)
100.0 ppm 0/5C 0 0/5C 0) 0/5 (100) 0/5C O
Infected control 5/5 (100) 4/5C 80) D 4/5 ( 80) @D 4/5 ( 80) D

The effects are denoted by the rate of chickens positive for each item to those
tested, including positive rates in parenthesis.
Circled numbers denote the number of dead chickens

Table 4. Value of determination obtained from blood concentration of
SMMX-F and Ac-SMMZX after oral administration of acetyl-
sulfamonomethoxine (¢g/mL)

Dose Ac-SMMX 10mg/kg group Ac-SMMX 50mg/kg group
IthrgleOf test/ | AcSMMX | SMMX-F Ac-SMMX SMMX-F
1 2.3540.45 | 4.45+1.69 | 9.64+3.87 | 14.97+8.42

3 1.5840.82 | 9.554.02 | 4.91+0.92 95.7411.81

5 <0.5 6.4351.22 | <0.5~3.28 | 18.0243.83

8 <0.5 4.80+1.35 | <0.5~1.28 | 13.37+3.04

24 <0.5 0.93+0.45 | <0.5~0.66 | 3.85+2.18

n=5, £SE.
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Table b. Parameter obtained by value from blood concentration of
SMMX-F and Ac-SMMX after oral administration of acetyl-
sulfamonomethoxine

Dose Ac-SMMX 10mg/kg group | Ac-SMMX 50mg/kg group
Drugs/ ; . ;
Parameter Ac-SMMX SMMX-F Ac-SMMX SMMX-F

AUC~T 7.7 72.2 8.1 243 .2

(ng/ml * min)

T-max (Time) 1.2 3.16 1.0* 2.8

C-max (ug/mb) 2.29 8.34 9.5 22.9

* . Calculated from graph

T-max : time to peak plasma concentration, C-max : maximal plasma

concentration

SMMX @ T-max & 1.2 BEHICH 541, C-max {3 2.29
ug/ml TH o7z, T DO AUCIE 7.7 ng/mi/min T
B - fo. R SMMX-F d#it &4, 2 ® T-max &
316 B HICA 54, Cmax i 83ug/ml Th -7z, &
DD AUCIZ 722ng/ml/min Th -7z, Fiz, Ac-
SMMX % 50 mg/kg S5 LA D Ac-SMMX @
T-max id L HBIE SN, Cmax 13 9.5ug/mlTHh-
fz. T EED AUC IE 8.1ng/ml/min Th - fz. —H,
SMMX-F @ T-max {4 28 Bl H iz # 5 41, C-max i
229 ug/ml Th -1z, TDIEFED AUCIF 2432 ng/mi/
min T®H - 72 (Table §5). T DX 51T Ac-SMMX D #¥
BEpinh o 3880 L Fo B T UL B S HERS U 7 &
&3, BOES XN Ac-SMMX 2FEN T SMMX-F
D7) —ENE I EREN I EERLT O

z =

SMMX-F & SMMX-S OFED 2 7 v v A0, o
/r ] 9: ]\ w/“__ »/ﬁél)’ < :7‘ 1) 729), {i%tl@ﬂ U __u;j:\Z,S,&lﬁ),
KD k% 75 X2 fig?, THIEY, ZFHEERRE™ ot
T2 FRHOIGEIRIC DWW TIEE  OWEEE D & v ik
ENTVE, INSOEFIIHLTE, SMMX-F O—
IKFN#) > SMMX-F o monosodium salt % #l & A7z
boRFHING, —BICF VT 2 FIERIN S o
) —KHBREAETRL, COboREENTREE N
N' OB TT & F sk b OB TR R
PO LN OVEEDLNTWA?, Furukawa® [dEEH
B DA = 0 7z in vitro DERIT, SMMX & SDDS i
%09 % deacetylation fEMEZ & ICEERE W T &2
£ 1L T\WA. Zhong et al®™ BEER ST YAy L5
&R s v+ 412 SDD & NLSDD 2#%5.L, <
oo MgF oLl s N R & F#FERD 7 ) —1F
ET 2 FOUVIKEEFH L EMENREEIC YT A — 5 — %

ko, FFIS S CICHEIC B DR WS A RE LT
W5, Shimoda ef al® {3 SMMX, SDD, 27 7 ¥4
TVY (SDZ) O7 ) — KB ST INSDT & F IR
ZEOFEIRAICES U a0 o IRYEIREA MG L

SMMX-F & SDD T3 5\ acetylation 258 5, & 41 72 43
SDZ T3 acetylation A/ VT EAHA L T0 g, &
51z Kuwano ef al.'® 3k < d SMMX-F &7 A4 v
b= 7 ENWYC & 5 L L UC-SMMX-T % SPF
RS LBHNETHO N S OBHIEE SHkE s o<

NS —EEER Y T T TS5 =it LD
% L, atrophic rhinitis /84 27D DHESED
SMMX-F 8 4 B HLIS £ THm LT V3 T & 23S
LTWw3. Nouws™ 35, 4, K ERINEEIC SDD, 7+
TV SDD % = OO 215 U o6 0 Y EhRe
SRR 6, SDD sHEEE R 2E X 3B o R x »
REY OB PR IR L v s SHE LT 3.
Shimoda et al? |2 SMMX-S ZMKIcHE. L2 5a, #
BEOK A/5 K7 v FVIKE LTt s Nz © & 23
LTWw3,

SMMX-F % SMMX-S @ 7 1) — K3 LB 05T
Lo ¥ LT PN BENS 2 ENBEENTL
LIAUBITEN | | SMMX O EEEETH B
ANT v A NFVIAL TV VISR Le 2P 2508
DN E SN TNAEY, NEE L™ (33T SMMX-F %
RS U oG5 0B 2 L, bR ons b
DEF 7V —1ETHY T F MENOREEHE LN -
7ELTWA.

X 512 SMMX D7 & F KD Lc PR « i1GREE 4
Bt Ui R ond, i@ s floreF
R IRV g s hTwd, AEl, Sulfa
monomethoxine @ 7 & F WA TH % Ac-SMMX 3K
HERT Lo MRS LT Ac-SMMX 50 ppm & TO#
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(4 g/ml)
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10 |

—— Ac—SMMX 10mg/kg
« - SMMX—F 10mg/kg
g Ac—SMMX 50mg/kg

(n=3)

-5

Hours after administration

Fig. 1.

Progress of blood concentration of acetyl-sulfamonomethoxine (Ac-SMMX)

and sulfamonomethoxine (SMMX-F) after oral administration of acetyl-sulfa-

monomethoxine in chickens

13, merozoite, gametocyte, P, A, OWIh
DELEBETHENTH > & LV BIENT Le B
HOFENE SN 2H, 100 ppm ORI TIE, HROF
Bae2lib L, o THuRsE s £k,
Lc 189 5 Ac-SMMX OXH Y, & & AR THEE
XNBEETRELWERR NG, -7, 2OLI I
T F VAR TH D Ac-SMMX ORI T TR R
S ERE, NS LGB S Tw A, )

BEZ(N R 20 O, FEE5 L7127 & F )U{E Ac-SMMX 73, 8/
WENZ P2z 7 ) — K TH B SMMX-F it i,
COBDBFHHRED S Lb & s hiz &
B Ac-SMMX 25 Lcgs, MTREIE7 ) —4Fo
SMMX-F OF BT & F KD Ac-SMMX & £ {HR
X,

A%, OB ORELRERNTH VT » KO T 2 F
WARERS UG GO EIEOMED, IRNTIEEZGT 4
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Prophylactic effect against Leucocytozoon caulleryi and
blood concentration after oral administration
Ni-acetyl-sulfamonomethoxine agaist chicken

Koichi Nakamura®?, Akira Kuwano®, Hidenobu ITamana?,
Akio Sakasmra? and Masahiro KaTto?

D Present address : Research Institute for Animal Science in Biochemistry and Toxicology,
3-7-11 Hashimotodai, Sagamihara, Kanagawa prefecture, 229-1132, Japan
D Previous address : Animal Health Products and Chemicals Research Centey, Daiichi Pharmaceutical
Co., Ltd., Tokvo R & D Center, 16-13 Kita-Kasai, 1-Chome, Edogawa-ku, Tokvo, 134-0081, Japan

(Received 3 Oct., 2006)
Abstract

We also obtained that positional isomer, sulfamethoxydiazine (SMD) which has same molec-
ular formula and molecular weight with SMMX-F but has different chemical name and structural
formula has no prohylactic effect for chicken with Leucocytozoon caulleryi (L.c.) infection. Gener-
ally speaking, it has been said that the freebody of the sulfonamide absorbed into the blood shows
effectiveness. However, freebody of the sulfonamide in blood acetylated at the position of N* And
acetyled sulfamonomethoxine (Ac-SMMX) has no bactericidal activites.

We have obtained no report on antiprotozoa action of acetylbody of SMMX-F. In this study,
we studied prophylactic effect of Ac-SMMX administered as feed additive for chicken infected
with L.c., with parameters of parasitemia and existence of the antigen and antibody by agar gel
precipitation reaction. As a result, the prophylactic effect of Ac-SMMX against strrains of Shizuoka-
76 and Taiwanese-78 of L.c. is inferior to that of SMMX-F. However, sufficient prophylactic effect
of Ac-SMMZX against both strains of L.c. was gained when given feed containing 100 ppm. To
confirm these effects, we have studied the pharmacokinetics of Ac-SMMZX. Chicken were given 10
mg/kg and 50 mg/kg by oral zonde, respectively. Sample blood was taken after administration of
drug by hours and obtained plasma was tested by the fluorometric determination of SMMX-F
with fluorescamine by the method of SAkANO et al. and NAKAMURA et al. The results were as fol-
lows. In both groups given Ac-SMMZX, high level sucssesion of SMMX-I in the blood concentra-
tion was obseved. The area under the curves (AUC) was calculated by the method of phar-
macokinetic from values of progress of the blood concentration. The AUC was obtained 7.7ng/
mi/min of Ac-SMMZX and 72.2ng/mi/min of SMMX-F in 10 mg/kg administration groups and 8.1
ng/ml/min of Ac-SMMX and 243.2ng/mi/min of SMMX-F in 50 mg/kg administration groups
respectively. The results of these progress on the blood concentration showed high revesible
transfer from Ac-SMMX to SMMX-F in the body of chicken. Therefore, we guessed that transferd
SMMX-F from Ac-SMMX has prophylactic effect against chicken infected with L.c. when ad-
ministered Ac-SMMX.
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