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L

PRHBRAICHD I ] (CASN0.536-71-0) (22T, JECFA OFMiiEE:% H
TR SR R B i & S L7z,

FHm W - REREGRE L, FEEESER (T > b, UHR A X P A4 EERD
) ROFEERER (LR, 2Eitst (v oA, T b, AX, KB T8 K
e )| dmatEEEaER (7> b, BrEsEiEER (X)), BEEEER (o N, &
LR E ORI Ch D,

UIFTBUT InvitroD e S OFRMILY 2 3ERE T MG RRER TR R AR LT,
VITEBAIDRL & In vitro [IZBWCIERSMEMI AR T OME CTh D LT E,
ZDAH = AL, DNA O~ A F—7)—T~DFEEIT LY DNA DOSARELAE A2k &
B hRA Y AT—RI OEX 26T 52 L THDH EEZ LD, L L, HE7: DNA
BEMEA TN T o SRR mH R ROERP B THH 2 L 2BET 5L, DNA O~ A1
T N—TIIEETH OO, ZOERIIFWHITHY | EHHEA7: DNA IS TIE
RWEEZLONEY THDH, £o, K#Y TH D paminobenzamide & OV p-
aminobenzamidine |3##i&E E DNA O~ A F— 27 V—71CHEET 5 L13B 21T
EEBEE DR bR o7z, LEXY, I FBUE, ERICBOCRIELE 72 2 855
PRIZR ST, ADI ORXEILRTRE &l L7z,

KR BROMERN D, VI T B ORGICL BT, TITK (i OV NI Ok
b)) KOAFEZ (FBEROZFEMESE) IR LN, BRI bl -7,

FHEEFMERBROFER, K OLIERWHARTRO DL, A X2 HWZ 9 A REM R
PERERIZ 31T 2 B e OV IR OOHRA L B, RS BRI NS RN R F Th 0 | AR
NOAEL 20 ma/kg (K8 H %A% NOAEL &% = & 23584 o % & I L 7=,

B ZEEERT, OFBPAMRBRP I SN TWRNZ & OFf XD 9 A HENE
BRI C N T, BdEE M OV IR b S 7 C AR 2 e T At Bl L Tnd 2
& KOs A AR W T HEARZSE RN E R SN TV RN EELA R LT,
LR E LT 10 2 B35 2 & %Y & Lz,

PLENG, A4 X&/H0W2 9 » AEMEEMERER DO NOAEL 20 mgkg K/ HIZZ 48055
1000 AL, I FLLITEFal—hE LTADI % 0.02 mgkg A8/ H L3 L
7



. FHExRBYAEEROBE
1. A%
FUR A

2. AR D—iR%
m& oI
¥4, : Diminazene

3. {LF4
IUPAC
M4 4 2-@INRII FANT 2=V A 2 ) RT V=R B U VR E
IXINR
H4, 1 4-[2-(4-Carbamimidoylphenyl)iminohydrazinyllbenzenecarboximidamide
CAS (No. 536-71-0)
M 44T T I ) ORNAT IV
54, : 4-4-(Diazoamino)dibenzamidine

(2P 2)
4. FRK
UIFEY CuHN, (B 2)
5. #F=E
VIS E 28132 (B 2)
6. EER
NH NH
H,N NH;
N
NN
H
(2P 2)

7. EFRABMRMERIKR
I TR UL, 1955 R RA Y DAF A b (BIY ) 7 ¢ - TXUT ¢ A%E) TR
ENTHRBFICTH D, BVEGEETEMWD NV /X ) —<E K OSSR T IEDTRIFRIE
PIvTE 7, FITIEL, JEROBSKHIEFEOIE TH Y . £ DM DNA IZHG LT
EHZE (kinetoplast) 1OERAFHET 2T LB X LT\ 5, BHFOHE - HET

U EENZE  (kinetoplast) : kU /X Y —~HHICHBND, 3 F 7T A DNA (KDNA) % &Teks
B L7z b=  RU 7, KDNA Z, 2 FDBR DNA 77205/ MlEk DNA (minicircle) & A



X, VI FE LU TEF 2 L— FCAS (No. 908-54-3)) & L T 3~5 mg/kg REDHAIN
BHEINS, (B4, 5, 8, 9)

AARTIE, 4 FEAFZERL,) OANUTHE (2~3mgkg KE/H) K& ALY T
JE (7~10 mg/kg (RHE/H) ZHERVE & T D HANERFIN AR ST D, (B 10)
ENTixe MHEERE U TUIFEH ST,

Flo, RUT 47V A MBEEBEAIfE D PR 203508 STV b, HYEEIT Y
ITFTEBELTHRESNNTODN, FHABRIICI T B U7 T2 b— FEHWTE
fEEIT\WD, (1, 8, 9)

Bl (maxicercle) &EMBIEEIIL TS, (B/E5)
2 SRR 17 FEEA MBS SR 499 B2 Lo TED LN HYEHE (B3R 1)



II. R&EITFRLIMEOME

AFHIETIX, JECFA OFHMiESZ LIS, I T B OmIEICET 5 B 2%
BT,

FRAE MR 2 BRI R LT,

1. EYEREEER
(1) EyEFEsRER (Sv b BORUVERTERS)

Z v b GREE, MR OVEEAH) 2V U7 8T b— haRkO&s (100
mg/kg (KH) L& A, RAOBGZOWIMIIFERNT, &5 0~2 FEE#Z O MHIRE
1% 0.25~2.25 pg/mL., #5- 7 BFE#% Tl 1.85 pg/mL. #5- 28~31.5 KFH#% TliX 0.5~
0.6 ug/mL. TH -7,

—J7. BT HEETIE, 0~2 KO M PIEIL 26.35 pg/mL, #5457 K% TlL 6
ug/mL TH Y | 5 28~48 IffliltL Tt S e o Tz, (B 8)

(2) BREBEYMOEMERERAER (Sv k. #OK5)

(MO, R BT ®F 2 b— b (3.67 mgkg (AE) 25 L=+ (158,
rnfEARE) O, B5-7 HEOMEE 7 ~ & (SPF Wistar, #E3P0) ([fkn#&5 (7> b
ICBITAEEGEIT. I T BT F 2 L— & LT 0.28~0.32 mglkg AREIZFEY)
L. 7 b~O#5 24 FEIRITIR, IB-PEF ORSEMZHIE LT,

B HBEDOKERDIDIR (21~33%) MO (37~48%) FlzHEM S 7=, I 3fE
g (0.24~0.43%) NALITZ, BHRED 25~35%NWIL S & HER S =03,
BULEY K OB DOEI LB ho T, (BIR8, 34)

(3) EMBREAER (VH¥. HERERE)

Y (NZW, HME4DE) ([Z[UCHERky R T8O T F 2 L— FEFHARNES (3.5
mg/kg RE) L, M, FRHP L OBl 30T D BENEEZHIE Lz, &R O%
FARE R ORUHEI S TREMMERHESR EEL T, B4 DY I T BT ®EF 21— |
REZ RO T,

A TIX A EOIEENRED - DAL, Il T G- 16 0% (1.3 ug/mL) THlRHH
AL, 3 Ffi#% Tl 0.116 pg/mL Th o7z, #5- 7 AL O O, AT 40
uglg. BN 2.5 nglg MOV T 3 uglg ThHholz, THRZ GO T MO R IL) -
7= (FPNT 2.1 pglg., MLOAMFET 0.4~2.0 ngle) . 5% 7 A £ TG HUEFHED 40~
50%D RN, 8~20%A FEHIZHEM <4, “E IR Z R~ L=, (/8. 35)

(4) EYEEAR (/1 X, HRNEZS)
A X (WFENROMHRIRH 4 ) 120 I F B POT7 v F =2 L— F 2N ES: (7T mg/ke)
L. Brucella JBEIZxT HHETEMEIC LV MIFHEESFH SN,
MIEFEELR LITR L, PIF B o7 8Fab— NI, 5 7% E THH
XN, 516 FFZICIE 1 pg/mL K & 72 ~7-, (B 11)



F 1 ARBTFHYIFT BT vF 2 L— MERNEEG% O MG
(ng/mL)

o Be54% 05 (hr)

B 1 3 5 7 16 24
No.1 2 2 3 3 <1 <1
No.2 1 2 2 2 <1 <1
No.3 — 5 — 2 <1 <1
No.4 1 — 2 — <1 <1

(5) EMFEERAER (YL, BRORUVFRRNKRS)

T (THF, HRROGESAH) ICVIF BT vFab— hafkd (40
mg/kg (K8E) LKOWIANES: (20 mg/kg (KH) L 3EEhRERER S E S,

AN G-I 5 25 5thic, ROFECTlak s 6 Rtk i I s o
L7, BOEE T, Moy EREZ R L, HISEEIIX 15 R Th - 72, iAW
FETIE, ARSI ERE AR L, HIERENT 1~2 KR O 18~19 KR Tdh -
e, (BH8)

(6) EWEREHER (4. HRNERE)

4 (I 2 58, SRFERBA) (2, [UClE > R B U7 '8 F 2 L— F2HANES (3.5
mg/kg (KEH) L, 133G 7 HZE T, b9 1BIIHRE 20 AR ECTiiF oY I8
VT Falb— MEEZAET DL E BT, FNENERE 7 B RO 20 H %I TR
WELRL, MHgTO I F B OTEF o L— MEELZRIE LT,

MHDOYIFTB 7 'F 2 b— MRS 15 T 45 5% ICREEIZE LTz, M
7 VT T A TARET, SAEOTHIHRENE 2 KO 188 FfH Th o7z, H&E5#% 7T H %
TITHREED 4T%D RPN, T1%NETIP Sz, Zhid, 2ozl VTR
HEER 5 Z E 2R LT, (B8, 34)

PHAEIR B CIE 173 WG #EHPTIX 207 B T o 7o, TRORFIZEWT 2D
D), p-aminobenzamidine (22%) M O p-aminobenzamide (4%) 23H Sz,
EOITEILAY (74%) T, BHEED 80% RPN SEIN S, (BHES8, 12)

E) D p-aminobenzamidine % () p-aminobenzamide O75fcf%# XlogP3) 13/)s
<, W bkEEREWE DS B13) Z &b, ZabiFRFICHRt S
5HEBZ BT,

2 (B MR OSBRI 12, R 7B L D7 £ F 2 L— & HANES (3.5 mgke
KE) L7z & & OfemmERREIIE S 30 0ZICA LI, BEIX 4.5 ug/mL Th-o72,
(& 8)

B (SRR, MERROMEECAREH) I2BW Tk, I T EBUIE. ~ES e r R oMk
BN E LRI T D EFE b, (B 8)

10



(7) EpEesiR (LERVE, HARNKRE)

L2 (3FA, LR, MBI OSEHAR) 10X F B o7 8Fal— RN S
(8.5 mg/kg {K&E) L, HPLC ZH\W\CTY I B U mlE, JRLOFLH ORRE 251 LT,
BEFI R 44~46% & FHH S ivlc, MAERRE TG 1 FFR#%UNICR®ICEL, £
D& 3 FEHBIEENTHE Lz, (LEEO MR EIE 14~30 K], F (10~13 ¥

M) LVE, 4 (40~138 FffH]) LV idEro7, (M8, 36)

(SRR, MR OSBRI (2P R B U7 v F = L— b EANES (3.5 mg/kg
(KE) Liz& 2 A, MmEPREIIRE 20~45 /5% el (6.3~7.6 ng/mL) 1ZEL
72o IMHEZ LRI FEERITE S (65~85%) ., IBREIKRIFITH -7, (B 8)

2. REHER
(1) %8x8 ) @
4 (M 2 98, SFERE) (I2[UCHER Y 2 B VT B F 2 L— FEFRENES (3.5
mg/kg RE) L. P OB BEGHEEZRIE LT,
MOV IFT BT EFa b — MREZEK 2I1TR LI, &5 7 LD 20 HEOFE
g, FFlg S OV 2 bR < AT EHHAR R Tl IREEIR D o 7o, BRI DIREIL, &
H7RON20 B L BIE-7-, (B3, 8. 12, 34)

# 2 FICBITABMHER Y I T O T BT 2 L— MR SEO
MFRP Y I TEF 2 L— MEE (ug eq/g)

. L% A (H)
HEAR - 20
JiFhsk 75.5 24.4
ik 54.7 12.1
Iy 6.6 2.9
I 2.51 1.00
HEN 0.20 <0.18
B 0.52 0.26
B 0.69 0.64

(2) %BHR () @

Fi#i’F (German Black Pied ffi, K 247~264 kg, MM 780 (VI B U7
T o b— b EHEFHRNES (3.56 mgkg (A5H) L, BRI SNz, F5%
35 HREIDMATFIREN N G- 21, 28 KON 35 HEOAAAME (HE, B, Ak
P EHELRA) IR A HPLC 12 X 0 HlE LT,

FAREPIRE 23 3 IR Lz, MR RS 1 H1% T 1,250 ng/mL (ZiEL, &5 7
H#121 350 ng/mL (2 L, #5-25~28 H#IZiX, BHBEA (50ng/mL) L TFTH
STz, KRk O BRI SR TA DAV, FERPIREIAA T L0 TR
OV g Crm < PR, B g 0N G R HIC 381 2 4l 6~8 R Th 72,
PR30 2 B IR EE AR IR U SN T OHEE SR 2 o 72, (B 3, 9, 15)

11



£ 3 FIIBITAYIFPL T BT 2 L— OHEBIGANE 514 ORH R b g

(ng/g)
ik - B E;? () - Tun (H)
I 6,760 3,760 1,380 6.1
ik 2,620 1,910 712 7.7
A 381* 158 144 —
P GEN A 9,340 5,710 2,660 6.2
* 0 1417C 100 pglkg Aiiti Cdho72728, 3 B EHH, n=4

(3) RBHER () O

A RIVAZA AR, JESTE) IV FE UK HEGRNERE (I FELUT
tF 2 — & LT 10mgke RHE) L, FRERBRN I STz, REE 60 HE DOk

(TPige, g, . BN, PR OE-E) oY I B RELY LCMS ITXY
HIE LTz,

FFET Y I T B UREAR 4 1R L, HIRTIIABITHRERA (0.006 ng/g) i
Tholz, (BH16)

# 4 BTV IFEL VT EF 2 L— hOHEIFHANZLSE 60 HED
T I P U (ugl)

. W
Rk 1 5 3
i 0.9 0.8 2
ek 0.4 0.4 0.5
/M 0.4 0.4 0.7
fEW ND ND 0.04
A ND ND ND
BT A AT 0.5 0.09 0.8

FRHFRA : K 0.2 ngl/g, B 0.1 ugl/g. /M5 0.07 pglg, AgRH 0.01 pglg. TP 0.006 pglg
ND : BHHBRAAS N, * © FHIE A2 G -

(4) ZRBHER (4 - 2
WILA (W OEEEARIE) 12V B VT vF o b— ha&h G5,
3.5 mglkg (RE) L., FLFHRELIIE L,
it (0.2~0.5 pg/mL) 13455 6 BRI A b, LRI 5 30
IFfE]#% % TIZ 0.1~0.2 pg/mL AZIX T L, 5 48 Bl TIImHRA (0.07 pg/mL) &K
lichoTe, (B8, 12)

WELA (BRI 4 B IV I B U7 B F 2 b— M HEIFHRNE L (3.56 mg/kg

KE) L., BERBRAEmINT-, &5 7.5, 24, 31.5, 48, 55.5, 72. 240, 360 ;&\
480 W1 DR HHEE 2 HPLC (2 X 0 HIE L 7=,

12



FLIFTPIREEE, W ORRIZBW T H 2B TRERS (0.05 ng/mL) A Th -7,
(ZH 3. 9. 15)

(5) P& (L= - 2
L2E (SR OSEEORE) 1o, I F B o7 vF o b— M EEIRNER S (2 mglke &
F) Lime 2 A, WithisiEE (1.68 pg/g Xitpg/ml) 1335 4 B b,
UITEBUUT BT 2 b— FEHRANES (8.5 mgkg (KHE) L7cRERORBRIZI WD
T, &5 72 FR% OFHPIESMEE O (0.05 pg/lg Xitug/mL) Sz, &
ff12)

3. BEiEE R
VI B OBIGEMERBROM R EL 5 IR LT, (B8, 9, 17~26) £/, U3
FE L OREY) p-aminobenzamide M (Y p-aminobenzamidine Dig{maEM R ER DGR
BFENFNEE6, RTITRLTZ, (27, 28)

13



#* 5 IS EBrOEEREEER
FRATIE H EYSSES e i
n 1ImZeRAE BBk | Salmonella typhimurium 500 pg/plate® (& Rt
vitro TA98 . TA100 . TA1535 . |S9) (ZH9)
TA1537, TA1538
FEscherichia coliWP2 uvrA
R RARZEFGRER | Saccharomyrces cerevisiae FEAAEA (k8
(B 8)
AR T 22K Bk | ~ 7 R Y Lol 1[EH : 15~1,920 (S0
B (L5178Ytk*) (TK J#fr) pmol/L, (Sl
21\ H : 4~320 17)
umol/L
(—S9)
/Nl ~ 7 AU o 1[EH :19.2~1,228.8 | [t
(L5178Ytk*") pumol/L (&R
2 [EH : 250~1,000 17)
umol/L
(—S9)
R T 22K Bk | A~ 2 2 —ilifk V79 Hifa 10~100 pg/mL (— fet
S (HGPRT 1) S9) ZH9)
10~150 pg/mL (+
S9)
IR b NARRHIM Y >/ gk 300 pmol/L Btk
e
18)
Ay N7 vkA | wURY VER 1 H : 120~ Rt
(L5178Ytk*") 960pmol/L (&
2[[H : 30~48 17)
umol/L
(—S9)
in /IVEZERER NMRI < 7 A (—FEfERER- 5 P, | 1,500 mg/kg {AE, fet
vIvo B HEHA) HA[RIGRARE ¥ 5 ZH9)

24, 48 NN 72 WifEt4
(\ZEBEEREY

a: I BLITEFaL—RE L TOHE
b : JFETIE, HALE L Cug/mL 23HW STV D2, pg/plate DRFREVE SR L, EIE L=,
¢ : 960 umol/L LA ECHIRIAAAFERDS 20%Aili & 72 - 72,

14




#6  p-Aminobenzamide DiE{&EEMARBRE R

A E H R R H= fTg S
mvitro | BIRFRERRAER | S typhimurium 0.8 ~ 10000 | fatt
TA98, TA100, TA1535, ug/plate (B0 27)
TA1537, TA1538 (+59)
E coli
WP2 uvrd
DNA {550k b Ml (A 549) 1~1000 pg/mL E303
(UDS) (+89) (B 27)
invivo | /IMZERER NMRKf ~ 7 A (—FfERE | 2000 mg/kg AE, | &tk
75 L, i) HUEBRAIR S, | (B8R 27)
¥ 5. 24, 48, T2 I
i =2

# 7 p-Aminobenzamidine DiE{&FEM B E

A E H v SIS HE fTg S
in vitro S. typhimurium S. typhimurium?® Pt
wiRzessm | TA98, TA100, TA1535. | 156~5000 pg/plate (+=S9) (BHR 28)
AR TA1537 E. coli®
£, coli 39.1~5000 pg/plate (—S9)
WP2 uvrd 156~5000 pg/plate (+S9)

a : TA100, TA1535 2 IXTA1537 i% 2500 pg/plate LA E (+=89) T, TA98 IE 5000 pg/plate (+=S9)
THFHEE
b : WP2 uvrA 13 625 pg/plate LA (—S9) KUY 5000 pg/plate (+S9) TAEFFHE

VIFBUATOWTIE, —H0 DNA ICEENZ2IERZRT L0 5 D <O
b5, (ZH8)

7272 L, DNA ~OEFA = A LX, A > F#—J1L— | (intercalating) Tid7e< ~
A =T N—"T%E4E (minor groove binding) THDH EBEZXHLNTWD, (BIFES, 17)

VITEUE e Th, 7= (A) KOF U (T) BEERESN & OBLRE
gD, NI —<FHADOFR N T A NI, B L7 b= R T T
HY ., IVHERIR DNA ORI D 60~72.8%1F A KT THOHND, (BIR5. 20
~22)) ZDi=h, VIF P UL DODNA LV H I b3 R 7 DNA ISR~
AT =T N—TFEETHLHRESNTND, (BH19, 22~25)

T2, VITEBUIE. DNA ~D FRA Y AT —B I OFEEEWHT D bARA VY AT —
P ILHFEICTH 208, hd~ A F—7 N—TFEEH L 0 b ZDERIZFHV G ShT
Wb, (BHE1T7, 25, 26)

INBORERNG, VI FTEBATDR E S in vitro lZIBW T EEMERIIL 23538
L8 (aneugen) THDH LYW TE, ZDA I =ALIE, DNA O~ A F—7/—T~
DFEBIZ LY DNA OSARELE & 25 S8 RARA Y A T —F 11 O & 2403 5720 T
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Hb k%i HID, hARA Y ATZ—PILIZER L& i%’fﬁﬂiﬂ“ém/‘\% (= hARTV KR
) X BEONRZ NTETHD Z D, EORERRE I IS FAET 5
& %K %ZFLZD N, VT ATONTITAER) DNA (AT iﬁ?i%xf%aiFV% F— -
7) THHEWHEBETHVENDD, VI T B UX in vitro DIEIRGZIRE BHAER, &
A ZBREFEFER N N Ay 8T v AW in vivo D/MZERERDFE RN TH 5
ZLEEETHE, DNA O~ A F—IN—TUIEET Db DD, FDOVERIT RN
Th V| HEEEIRZERAE ERER T O _ﬁ%éﬂéb Yo 5, EHE7: DNA SME

TlIIRWeEEZ b5,

F7- G TH D p-aminobenzamide }2 OF p-aminobenzamidine |34#%i&E - DNA @
~A T =T N—TITHEET D LITB RIS, e, BumtEbRo ool (&
FE 8, 12, 27, 28)

PLEXY, I 7B, ARICBWTRIEE 258w RS, ADI O ET
ARE &I L7z,

4. 2HHMHAR
(1) 2HHEHER (vOR)

TURAIBITAVIT BT T 2 L— FOEZTEGIZE D LDso I3 258 mgkg 1K
HTholz, (BH8)

<A GRF. MRIROVCEARR) (2, I TP oT7 v F 2 L— b2 fEEN&E L
72 BRCIE, 75 mg/kg RE E CTMAEMEZ R LTz, (3 29)

/IMEEBR O TARRERICIBW T, ~ 7 X (NMRI %, #ERfEF 3 T) (coI B U7k
Falb— iR AkE (1,500 mgkg KH) Lizk ZA, ME1IEHSET Lz, BT
X, BISGESR), REE (tactile hyperesthesia) & O 75 (uncoordinated gait)
DN TH -7, (BIES8)

(2) SHE4EHER (1X)
CIFPUTEF2L— b 75%5&&2@714 KB, IREEN RS ST D
X (AFE, PERIROVEECREH) (I2BW T, YT BU U T BT 2 L— FoFs 24~
72 R, ﬁﬂéﬁﬁ%@fm}b@%%{# D FAFMERRI, % SRR IR A DI, &5
LTI, AN I OYOMEMEAL AN /K B S BIEE STz,
HELE R &S 3.6~8.0 mglkg (RKEETH D & 2 A, 30~35 mgkg REZ G-I
A XIZBNT, EHR OB 2o R OFT LA Sh g, (B 8)

X (SR OWERIIREA, 2 IU/RE) 12V 2B o7 vF o L— M3 ERBEIFHRNE S

(10\ 15, 20 X UN60 mg/kg RH) =417z, 20 mglhkg RELL & GRETIE, #5 36~

54 WRFEIZIZFEL LTz, —IERIE, 1REAREDO I B U7 Fab— haRESh

7oA XCTHESINTZ D LREEChH o To, MDA e Mk b2y, FiM A ORI
H o, (B 8)
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(3) SMEMHE OkE. 59 4RUO/S)

UIFBLUTEF 2 L— R EHANEE (8 mgkeg KE) Skt (BREROSE
BORH, ) i, BRIERHRE R ORESA b, 7% A | 1 — 2 ORIRAEE 54,
PERBAEE L=, (B3R 8)

KA (A SR, PERIRONEECRI) 13, 7B U7 8T = L— hOFRREK
5 (20 mg/kg KH) (ICMAMEZR Lic, HEBEHIED 6 f5& (21 mgkg (AH) z&k5-&
A (G, PR R OSHEORY) Tl SRR Z o7, (BH8)

VITEUUT T 2 b— MBRE SN e NIZB T, MEENHRE STV,

KU ) —< DR A TEET A7, 1N (GFE L OWERIARE . 2 154 88) 12 3 7
HEIZOIFT B D7 EF 2 L— G (RGP, 0.5 mgkg (AHE) Shiz,

31 §8M Trypanosoma brucei \ZJ&4e L, VI T B U7 BT a2 L— Fa&kE (K548
KA, 7Tmg/kg IKE) Shiz, &5K 48 BKfEtE, 4 BINETH L, S HOX KL UONEEE
AR L, 5 96 W% £ TIZ 29 Bl PHXIRE BRI L, 6 BIASET L7z, A7
3G 14~30 AICEHE Lz, SECEMIOEIE TIX, /IMKIZPIIRAY K ONBEER
7N A Hivlz, (ZH8)

HER B EZ AN S (8.6 mg/kg (AHE) /=774 (WfE, MBI OEEAR
) X, I B ~DOmMEME R LT,

Ehar I (WFEROMRIART, 3 80) IZBIAVI BT EFalL—d
NS (10 LT 40 mg/kg (RHEE) Tl FTCRML, JRkE, FIRMEESE, SR
R OB NI HALT-, FIRRIZ BT, Ifild 9 o N AEZ = L, JTFiET
IFHEIAEMEICNZ, D S IR OIS - 72, Bl & OO Hif & OV > 22 ko
I EMNTRL OWERED 5 » N ST, (BIR8)

(4) p-Aminobenzamide NDE2HEEMHHE (Tv 1)
p-Aminobenzamide % 7 v & (Wistar 5%, #MELE 5 DL/ (Z58Hil#% A #5- (2,000 mg/kg
RE) L7z, MEREE HITHETH], ERARER &K OHIRRIC T DT RIEA 5417, LDso 1
2,000 mg/kg RHEBE TH -7, (ZH27)

5. BaMHEMAR
(1) 3h b IMARIRERSHHHER (Tv )

Z v b (Wistar &, HERES 20 DU/RY) 12, X FT B U7 ®F 2 b— % 5 BEREY
#5- (630, 1,600 TN 4,000 ppm) L72121Z, IREEIREE 2 50%HE (ZALE4 945,
2,400 K1Y 6,000 ppm) L7z, 10 VL/REAZ G- 3 DA RIS EALE L, 7% 0 OBMW)IIET
9 7 H MiEEE G- =T,

BOZ v~ CRHEAR., MEER 15 VW) 12, I T BT 8T a2l — a2 300H
SRRt O 5 (63 U160 mg/kg (AE/H) L7=, D%, MR 5 VLA ZER0ALE
L. 0 o83 E 512 3 ARG Sz,
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BT RIEA O, B, (RE, MEFIIRE, eSO IR BT 5
7RI Tz, RIRAYSU TS AR ClIEmix 512 Egﬁﬁl/f;gﬁffii WO FE
gV T, AbiLehoT, (#%E!E 8)

JECFA 13, AilRiZ NOAEL 4 3%E L TUWVR023, 300~500 mg/kg AE/H D 9
2 H £ TORERET iﬂﬁ%@%ﬂ“éfoﬁi))otk LTV, 3 (M)

BN ZERZESEAEERLEMARESIL. BEEPERPTEEINTNDZ &AW
IEER BRI RN AR CTH S Z &b, ABRO NOAEL %% E LR o7z,

(2) BRMSEHHER (1X) <8EBEH >

A X (6 MAEND T E TCORRL RFERDOY ¥ —~ Y = /N"— R HHEFEE TO
Bex o KAE) 12, VI F BT EFal— N2 HREREGHE S UIFERLA BN D F
TOM. HANES LT,

2 Ao (3.6 mg/kg IKE/ B, MERES 3 VL/AEE) Tl AT RIZA B0
27,

BIENALND F TG (3.5 mg/kg (RE/H ., MEHES 3IUEE) L72GEICIE, #5-6
~9 H HIZHERES 2 123 PR O A7~ L, 10 H B £ TIZ ma4m TN
BICMUE ST, 720 O 2 Bl TEEZZ T o Tz,

X BT, @ﬂﬁ%héif&@(mﬁm@QWEm\%w%SE@SLt%év
X, 3~5 HBIZE&HIET L,

I B ORBRICIBWNT, L T -8WIIE, /MK, N, ERE, UK & o
K OHALES 7 ) TR OZEMEDTED BTz, ZI B IE— I ECThH -7, (B 8,
31)

JECFA 1. AiERIZ NOAEL 243 E LT 7Ly, (B 8)

(3) 15 HHEEZHSMHRER () <SEZEEH >

FEVE (SWFEARBH, BME18R) 1o, I BT EF 21— A2 15 BHEHBANES
(Tmg/kg {KE/H) L7-, 3 HE S AST KWNALT 23 57 U7e, B NK OMR k%
Gt AR ORI R A 2 L, 18 H BIZAELE L=, S Cid, g Os R s
BEVEDTRD B, %_ﬁm [ZBWTEBT, NESERPEMEIZZEZ L L TWh DD, &
DUV NEFUSBIZEIZA LIS DONT NN Th o7, T ) > Mk OVEENED
Hivle, WMTIEA X RV lliatEmEaiR (11,5, (2)] &g L CEAITRO bk
DTy, R OMRIBHIIA O 72 BRSO b vz, (B8, 11, 30)

JECFA 1%, ARBRIC NOAEL & 23%E L CV7RLY, (B 8)

3 %, JECFA THWOHIL TV D HEEZ W CTIEEIEAZHEE L T D53, ARBRIZ OV T,
JECFA FHfiE IR ST B RERIEZ S L=,

4RO ETEBSN TN b, BEEERE LT,

5 ROFETEMSNTWRWNI Enb, BEEEE LT,
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(4) p-Aminobenzamide M 28 HEEZM4SMHER (v b)) <SEEH 6>
Z v kb (Wistar >&. il 5 VC/AEE) 12, p-aminobenzamide % 28 H [E5&kFR 0 & 5-
(24, 120 X600 mgrkg KEH/H) L7z,
EHERGEICRN T, BGICEET 2 TEN B SN,
ARERSEMEE 1, B GBS D BN AL o272 Z &2 NOAEL % 120 mg/kg
KEE/H ERRE LT, (B 27)

6. EEEERUFELAMHER
FED AAFRBR I XTI S AU TUNRL,

(1) 9r AREEESHERAR (1 X)

A X (E—7)VHE, M 3IUEE) W= I o o7 Fab— o 9 A
77RO G (0, 20 X160 mg/kg (AH/H) 12X D18MEEMEZERD I S 7z,

60 mg/kg AR/ GRECIUN T, MERES 1 PESFEL L=,

60 mg/kg RE/HEGREORETIX, RENWD L, —BREITE) -7, L LR
5. MEFAIRE, R, IGO0 OUMUBEHE R 72 B T A D e o T2,

60 mg/kg KE/AFGRETIX, IR OVINIKIZERILIR DS 2 H AL, F TR OZENE &
ORI IROEF RH DTz, (B 8)

JECFA %, NOEL % 20 mg/kg {KH/H LREL T\ 5, (BHE8)

RinZERESIHAEILHFEMRESIL. ATV T, 60 mgkg RE/H &5
BRI S OV IR ORRA LB, HEICKHE R G S A bl Z &6 NOAEL % 20
mg/kg (RE/H & F%E LT,

7. HEEFRLEFEEHER
TAREEIERARR LSS S AL TV,

(1) RESHHER (Sy M)

M7 v & (Wistar SR, M 22~24 JU/RE) 12, I B U7 EF =2 b—F (B
AREK) ZRRfRE DS (0. 200, 400 %) 800 mg/kg (AH/H) L. J&AFMERERN
FhE ST, —eiRiBITE A EIEE Lz, BEEITIcE =4 — L, (REXEEIE
U7z, BEGHIMIFAR 7~16 HTH Y . REMZITIR 21 HIZZEEBEALE L, OB
WXV IRIRERH L <. IRIROAFER, A ONTRINIRE, IR, SRRSO TR
BB TR LT,

FEMWICIBNT, 2 TORGHOBEFINTEBIHINC, RIEOHEISBIE SN, 21
X, VI T BT EF 2 b— FOBRBIZELFFTREIC L 5 b0 LB X B, 200
SN 400 mglkg (RH/HEGHETIX, —fekiE, BEEESUIMFRERINCEIT A 7
NroTz, 800 mglkg RHE/ HELGHETIL, EBEAEREOIX T, MIEEEOIM&L 5 FloOsET
MBI, RHATRIENIH SN TH -T2,

6 FMROFEMNAATHD Z &b, BEEEE LT,
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FEVEIZ DWW T, 200 KO 400 mg/kg (AH/ H BGRETIL, FENORRIEOIEIHE
XA B> T2, 800 mg/kg R/ HEGHETIEL, IRIRIEERIENGRD Hil, KH 3
g LLF OB OBREDORN, Bt A2k OB EROIK TR LT, EREFIRE
Tld, AT A DN o7, BRI DR E OB B L OB R O5 AR
X, SPRRECBIS SN AR E B D Z L3l TRT— X O#FPHNTH -2, (&
9, 15)

JECFA 1%, A#BiD NOEL % 400 mg/kg (AH/H LREL TV 5, (BR9)

B EERESBWAERLEMFESIL, ARBRICH VT, 800 mg/kg RE/ H S
HONEWICEEEOM T, MigEEEN, BIRICEEBIEER AN LD,
B K OB RIZ%19° % NOAEL % 400 mg/kg (RE/H LR E LTc, AR A B
Mo,

(2) RESHHR (v M)

7 >~ & (SD &, WE19~20 IU/RE) 12, VI T B U7 EF 2 b— b GREL : iAo
ArK) ERlReO#eS- (0. 100, 250, 500 KON 1,000 mg/kg (RE/H) L., F&EFME
ARERN G SN, BGHIRITEE 8~15 HTHY . BEMW IR 21 HICZEESEALE
LT, BREL WIS OVEFRRIBEDTAR Oz, 2 TOREIZOWT,
AN T S A7z,

KW ClE, 250 mgrkg (RH/ A DL E& 5B CH BTG 2588 B, 55
Mz 500 mg/kg AR H/ H %58 T 2 PE, 1000 mg/kg A8/ H 58T 9 PLNELE L=,

JEIETIE. 1,000 mg/kg (AH/ A #%GREC BT, WIS DA B 728N M QYR A E
DA BRIKTRA DI, BILONRRA, PNIBRRA R OVEH IR ClL, #RmE & 5-
IZBRHET 5 B bNA BT IIA LN -T2, (B9, 15, 31)

JECFA 1%, A#Br?D NOEL % 500 mg/kg (AH/H LR EL TV 5, (ER9)

RN ZERESEY R EEGEMFAESIL, REWICRBO T, IREEMImEH2 250
mg/kg K&/ H L BB EGRECAH LN Z EvD, NOAEL % 100 mg/kg (K#/H, JRIEIZ
B CTHINRE OB QR BAEOIK T A 1,000 mgkg A/ HEGHECHBNTAD
N7 Z &b, NOAEL % 500 mg/kg (RE/H L RE LT, AR A LR -T2,

8. EMZHITZHER
DO T 7V T bR ) —<EDT=8 12~109 NAFNZY I FTEB L U7 T2 b
— F W TEEIIN TV 99 AOBFITOWTERR L, BFREZWIMThni, £
TNOBEIZ1T BT 2 HBEIZ 5 mgkg REOVI B PTEF 21— % 3 [H
RN E STz, VI T BT F 2 b— hoEL, BOEDRAR, FEE
X5, RSP E D, b M2 REWERZ 726708, ZRHIEineEx 6
iz, (ZH8, 32)
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II. EFtREFICHIT ST
1. JECFA [Z& 1T 55
JECFA %5 34 [A1&=4 (1990 47) Tl BB CULEREM) . ik UY%AE
R L S et ﬁh%#?wb TCTHDHI END, ADI @E&ﬁé ITE S,
JECFA % 42 A6 (1994 ) Tld, Hrizi e - sReliR, e IEmrt kO
fargtERER DN B0 éﬂf_ FT-BIM ST n vitro @1§J%%§$ﬁ§euft5ﬁ\ BE 299K
W/E'\:;,it,%ﬁ\ In vivo D/MERBRIZ T TR Ctholz, VI FTEL T EF 2 L— ML
/IZERER, IR R ONEHEW) & W B s mER R et Th o7 2 &, KA
MR (B2 eZ B ERE L FMRE S e & i) 2B\ T, %
ANMEDFIREMEZ RIS 5 & 9 72 ITZRD LIV -T2 &b O AMEITHTT 5
TN AN C [TV g e
F7-. JECFA IZ. A XD 9 HH RdfiAr#EMERRIC 517 5 NOAEL 20 mg/kg (A
HIC 2255 200 27925 Z L2k, ADI 0~0.1 mg/kg (KE/HAZ%E LTz, ZD
ZAfREL 200 13, REBEHEICBIT A NMEZ O S OEATEOICHW b, (B8,
10)
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IV. BAfEEEETE
1. Bm@EReEMiEc O T

D R YR =< IE RO TIEDIRRIZEEH SN ot TH H I
B AT OW TR AR AL A2 Fh L 7=,

e Tl 7 v MOROEEG LR BRICB W T, VB OIS )
Tholz, VTP IFT B ITEF 2 b— b 40 mghkg EEEZFEOKSG L-FERTIX
Fe 5 6 REI ISR I R sz U, VEIERENT 16 Rl Ch o7, £/, i
RN G- % LTeadBRiICI W T, &5 7 B ETICBREED 4T%0RPIZ, 7.1%033H
(PR S AL, TR W TIRFEEIED Y 5 5 Z SRR ST, S B J"x“ffg@ 80%D3pRH
MHEILE L, EORRIL, BULEY (74%). p-aminobenzamidine (22%) XU\ p-
aminobenzamide (4%) Toh o7,

FREGRBRClE. ZFIZ 3.56 mglkg AEOV I T B OTBF 2 L— FEHANEE L
7ol Tl I, BB O G- P I 3610 2 0L 6 ~ 8 HRE T - 72723,
AAIHRIZ 31T 2 I TR EE AR BRI S HEE CE oo 7o, [RIEEZWFLAICHIA
NG L72ilBR ik, #&5 7.56~480 RV TREITHIHH OREE D IR

(0.05ug/mL) K ThH-7=, £z, P2 10mgkg KEOTVI T B U7 EF 21—
N 2N LT BR Tk, &5 60 BRI TR OY I 8B A RED R HIR
S (0.006 nglg) K& 72>72,

PIFPE, DNA O~ A F—Z—T~DFEAIZ LY DNA OSIARRRE &2 2L S
HTRRA VAT —E I OBZX 20T 2WETHY ., D7 &Y in vitro lIZHBWT,
HEMERINE 255369 275, in vitro DIRIRISNEIAER, B -8R E R K V= A
v 8T B AW in vivo D/IMEGRBROFER D@t L 7o TnA Z &, DNAIZ~
AT—=IN—TFERTT D00, EOERITAHRITHY | EEEAIL DNA RIGHET
1T EEZ b5, - T 5 p-aminobenzamide & ) p-aminobenzamidine
[THEE L DNA I~ A FT— 2 N —T 86T 5 EI13B 2L, Blamh b b
o7, LLEXY, I FB AL, ARICBWCRIE L 72 D@ mmrER &3, ADI 0%

ATHE &I L7,

H MR T, T v MT 300~500 mgke (KE/A DY IFEL U7 EFa L
— N&RK 9 7 HIREER G LIS CIIE g AR oo 70, E7o, 1@t
BaClt, I BT EFab— b (60mgkg (KE/H) &4 XIZ9 » ARREO#KES:
L7 Tl i R OVINIR ORISR B, KRR O ZEME S ORINZIR O R B Tz,

7 v M RO FRAFEMERBROER NS, 250 mg/kg K/ H UL EEGHEOREMIC
FBUNTIREEENHH] 235 S 40, IR IEIZ3 ) Tid 800 mg/kg ARE/ H B 5-HE CTHEEIEN,
1000 mg/kg AH/H &“ﬁﬁiﬁwzﬁf éﬁ@t%ﬂﬂ&@ﬂﬁﬁﬁ@@ﬁ? WROLN, I8
y??t%:v~ (X D RIS IR Tz,

MR Z WV T W%ﬁmﬁgfa@Eht%@i}‘f€y7k%:v~k@4
X %\fﬁﬁ VN2 9 7 H e R MERER 1 35 1T 2 b S OV NI OB b B, R B M OVRITAL
IRELE CTH U . NOAEL /X 20 mg/kg KE/H Ch -T2,

TRFEAZHONTIE, OREPAMEEBRDERMSNTHRNT L @A XD 9 7 HHE

et T b STANEN Huﬁ%&U\/J\Hu ([ZHA LI B e AR E R 2 e D DS EL L T
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W5 Z & K O@AFEA A TR I U C A REBIIERBR N e ST 2 & &)
RZL T, BNOZReE510 #H0 5,

PLEns, P FPBroEE i ADI L, Z® NOAEL & LT 20 mg/kg {A5/H %
EMkL\ﬁé%ﬁlmOT%bk(mzmﬁgWEmk RET D LY EE X
7=

PLENG, VI 7B ORGMMERFEFHMHIZ OV TIX, ADI & L TROEEZHHT %
TENELE EEZDBND,

ADI  0.02mgkg (AE/H (IS PTEF21—FE L)

T<HBERITOWTIE, SeHIRE R 2B £ 2 B B E O BB L2179 BG4 5 2
LT 5,

23



* 6 REHBROESHESZFDLLE
| b MR (mgkg M@/ELA ___
| T | (mgikg R ) JECFA Bl REH
B ISP A
7 v |3~9 7630, 1,600, 4,000{300-500 300-500
b | AR | ppm—945, 2,400, | (ki fE: : 4,000 ppm— | EIERTRAL L
e 5588% | 6,000 ppm 6,000 ppm)
(RAE$ ) BT R L
63. 160
(R )
FAFEME(0, 200, 400, 800 [400 400 (@J%&Qﬂﬁﬁ) o
B | s i, oz | DEANFEEILT I
7~16 H) AT L B L
0. 100. 250. 500, |FHEM : 100 %bf@ : 100
1,000 (T I
(GRAIE e 5 i | B2 < 500 DU TREC ORI . I R
8~15 H) WL IRER D HEIN, R VAR E | IR T
DIET A EZ: L
fEATENE R L
A X |9 A0, 20, 60 20 20
BTN (72U N8ES) | —BeRREEA L, AEe B OVIN | ke 2 OV ISR Z R LI 3
RER IR HRALIPI BE, ARG B M | R B M ORI R
ORI AR S
#EFH ADI 0~0.1 mg/kg A&/ H 0.02 mg/kg {AHE/H
NOAEL : 20 mg/kg {AH/H | NOAEL : 20 mg/kg {AH/H
SF : 200 SF : 1000
TSR ADI % EARMVE B 9 A RHE 2SR (1 |9 2> MHEMEw MR (o
X) X)
ADI 0~0.1 mg/kg {A=/H 0.02 mg/kg AH/H
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<HIHK 1 - Y ARBERE >

G2k

p-aminobenzamidine

p-aminobenzamide

©

=-T
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<HI#E 2 : REBFIEIF>

IEPRE AR
ADI acceptable daily intake : #F&— HEHE
ALT alanine aminotransferase : 7 7 =73/ 7L A7 =27 —8
[=onz2Iomenre g7 A7 17— (GPT) ]
AST aspartate aminotransferase : 7 A/ NT X URT I ) VT U AT =
77—
[=oNE I UAFTY alig s 7 27 I —F (GOT) ]
ATP adenosine triphosphate : 77 / > = U Vg
HPLC high pressure liquid chromatography : EiHikiA7 n~ s 77 7 4
JECFA FAO/WHO & [FRI& iRz
LDso 50% lethal dose : BBt &
LC/MS liquid chromatography-tandem mass spectrometry : &7 7~ K
777 4 —IEESHT
NOAEL No-observed-adverse-effect level : M
NOEL No-observed-effect level : (&
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<sH>

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.

in, WIEORREAE (WD 34 FEARLRE 370 75) O—EAUdET 51
(PR 17 45 11 5 29 AAF, JEAET g 55 499 7)

PubChem : COMPOUND SUMMARY” Diminazene”, CAS Common Chemistry

“Diminazene”, NITE (bFWE A HEERIRILS 2T A

JECFA: Residues of some veterinary drugs in animal and foods. FAO Food and

Nutrition Paper 41-6, 1995 ftp:/ftp.fao.org/ag/agn/jecfa/vetdrug/41-6-diminazene.pdf

I 7B (diminazene) : MEILEAK, Bl ZEHEEY: SGTL FE R 1996 4

X N T AN EAEYERAIE AW, I\ ZEE—, /NBIR T, e, B e

. RS AP, 2002 4

Bacchi CJ: Chemotherapy onf Human African Trypanosomiasis. Interdisciplinary

Perspectives on Infectious Diseases, 2009; 2009: 1-5.

Kuriakose S, Uzonnna JE: Diminazene aceturate (Berenil), a new use for an old

compound? International Immunopharmacology, 2014; 21: 342-345.

JECFA: Diminazene: Toxicological evaluation of certain veterinary drug residues

in food. The thirty-fourth meeting of the Joint FAO/WHO Expert Committee on

Food Additives (JECFA). WHO Food Additives Series, 25, 1990

http://imchem.org/documents/jecfa/jecmono/v25je09.htm

JECFA: Diminazene: Toxicological evaluation of certain veterinary drug residues

in food. The Forty-second meeting of the Joint FAO/WHO Expert Committee on

Food Additives (JECFA). WHO Food Additives Series, 33, 1994

http://www.inchem.org/documents/jecfa/jecmono/v33je10.htm

EMOKPER B IR SRA T AR — LS — ., B IR T — 2 _— 2

D INIVT 4 AT = L~V ARRR A, (U35 B E A R4 5%

Bl AR A EEEEEL D) |

JECFA: Residues of some veterinary drugs in animals and foods. FAO Food and

Nutrition Paper 41-2, 1990 ftp:/ftp.fao.org/ag/agn/jecfa/vetdrug/41-2-

diminazene_aceturate.pdf

PubChem Compound: 4-aminobenzamidine, 4-aminobenzamide.
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