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Fig. 1 Chemical structure of nitrofuran com-
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Table 1 Distribution of 4C in rat tissues after Table 2 Distribution of “C in rat tissues after

oral administration of 4C-PZ the oral administration of 10 mg/kg of

UC-FT-H
O Dose | 10 mg/ke 100 mg/kg SN :
N . ~ Time
ST \ . \ ) GO T I T R A R Y
Tissues \‘\\ Tissues \

Plasma 0.06 0.14 0.59 0. 61 Plasma 0.63 | 0.46 | 0.25 | 0.28 | 0.06
Pancreas 0.05 0.14 0.30 0.25 Pancreas 0.7310.57 | 0.12 | 0.21 | 0.02
Spleen 0.13 0.20 0.29 0.58 Spleen 0.58 | 0.35(0.27 | 0.22 | 0.16
Adrenal 0.12 0.19 0.51 0.51 Adrenal 0.63 | 0.94 | 0.14 | 0.47 | 0.10
Kidney 0.36 1.06 2.73 4.54 Kidney 11,07 | 7.18 | 2.41 | 2.69 | 0.78
Liver 0.18 0.44 1.10 1.64 Liver 6.02 | 5.78 | 1.57 | 1.44 | 0.41
Heart 0.10 0.09 0.43 0.16 Heart 0.46 | 0.55 | 0.47 | 0.18 | 0.03
Lung 0.17 0.23 0.39 0. 46 Lung 0.89 | 0.59 | 0.22 | 0.57 | 0.05
Stomach 0.69 0.41 3.52 9.96 Stomach 9.11 | 4.45 | 0.57 | 0.33 | 0.28
Intestine 0.17 0.56 3.74 4.24 Intestine 6.10 | 5.49 | 0.87 1 0.94 | 0.22
Bladder 0.10 0.17 2.23 1.12 Bladder 2.5910.89|0.42 | 1.45 | 0.20
Testis 0.04 0.04 0.02 0.08 Testis 0.26 | 0.21 | 0.07 | 0.09 | 0.02
Fat 0.05 0.05 0.13 0.45 Fat 0.34 10.36 | 0.09 | 0.09 | 0.00
Muscle 0.07 0.10 0.15 0.19 Muscle 0.21 | 0.26 | 0.08 | 0.20 | 0.04
Brain 0.04 0.14 0.14 0.33 Brain 0.13 | 0.18 | 0.05 | 0.08 | 0.02
Eye ball 0.05 0.10 0.16 0.33 Eye ball ’ 0.25 | 0.25 | 0.07 | 0.06 | 0.05
Results are expressed as pg equivalents of PZ Results are expressed as pg equivalents of FT-
per g or ml,and represents the mean of three H per g or ml,and represents the mean of three
experiments. experiments.

Table 3 Distribution of 4C in rat tissues after the oral administration of 10 mg/kg of 4C-FT

\ .

Tissucs -~\\\T& 1/2 1 2 4 6 24 48
Plasma 117 | 11| 13| o047 | o030 | 01| om
Pancreas 0.24 | 046 | 050 | 023 | o026 009 | 027
Spleen 0.44 | 052 | 048 | 038 | 035 | 039 | 02
Adrenal 0.54 | 0.63 | 0.64 | 036 | 039 | 036 | 0.2
Kidney 10.82 | 891 | 9.02 | 560 | 347 | 166 | 0.89
Liver 6.83 | 7.37 | 653 | 28 238 | 08 | 06l
Heart 0.46 | 0.35 | 049 | o024 | o024 | 017 | 010
Lung 0.78 | 0.8 | 0.7 | 0.44 031 | 022 | 0.20
Stomach 60.31 | 27.16 | 291 | 3.8 | 07 | 030 | 0.24
Intestine 33.80 | 10.95 | 3.82 | 7.03 | 0.8 | 044 | 041
Bladder 159 | 272 | 3.97 | 0.65 | 047 | 027 | 015
Testis 0.13 | 020 | 020 | 013 | o014 | 008 007
Fat 0.16 | 031 | 025 | 013 | 012 | 0.04 | 0.06
Muscle 0.26 | 0.22 | 027 | 015 | 014 | 0.08 | 0.05
Brain 0.0 | 010 | 014 | 010 | 008 | 01l | 0.06
Eye ball 0.21 | 019 | 02 | 017 | 013 | 02 | 013

Results are expressed as pg equivalents of FT per g or ml, and represents the mean of three
experiments. V
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Table 4 Distribution of C in rat tissues after
the oral administration of 10 mg/kg of

UC-FT-Ac
\ Time
- (hp) 1 2 4 6 24

Tissues \\

Plasma 0.30 | 0.56 | 0.46 | 0.36 | 0.09
Pancreas 0.2310.26 | 0.52 | 0.32 | 0.17
Spleen 0.18 [ 0.32 | 0.47 | 0.50 | 0.25
Adrenal 0.3210.450.61 | 0.59 | 0.32
Kidney 1.96 | 4.91 | 5.98 | 4.59 | 1.25
Liver 1.09 | 2.61 | 1.98 | 2.34 | 0.50
Heart 0.19 { 0.29 | 0.30 | 0.27 | 0.11
Lung 0.230.37 | 0.52|0.37 | 0.12
Stomach 0.94|1.07 | 0.68 | 0.74 | 0.15
Intestine 0.62 | 1.17 | 0.65 | 0.45 | 0.09
Bladder 0.57 | 1.29 | 1.67 | 0.93 | 0.25
Testis 0.09}0.10 { 0.13 | 0.14 | 0.08
Fat 0.1310.21|0.34|0.20 | 0.16
Muscle 0.11 { 0.17 | 0.28 | 0.18 | 0.09
Brain 0.08 | 0.11 | 0.16 | 0.11 | 0.08
Eye ball 0.11 { 0.12 | 0.25 | 0.15 | 0.09

Results are expressed as pg equivalents of FT-
Ac per g or ml, and represents the mean of
three experiments.

Fig. 2 Plasma levels of C, as expressed as
g equivalents of each nitrofuran com-
pound per ml plasma, in rats as func-
tion of time after the oral administra-
tion of 10 mg/kg of “C-nitrofuran com-
pounds.

Each point represents the mean of three
experiments.
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Table 5 Percent recovery of radioactivity in urine and faces of rats after the oral administration of

10 mg/kg of #C-nitrofuran compounds

T~ Drug PZ FT-H FT FT-Ac
Time (hr) = e~ Urine Faces Urine Faces Urine ’ Faces Urine Faces
0~ 24 1.55 88.24 28. 64 49, 67 27.44 56. 98 14.05 77.55
24~ 48 0.17 7.59 1.39 8.37 0.47 5.70 0.15 2.49
48~ 72 0.09 0.98 0.32 0.33 0.24 0.17 0.20 0.54
72~120 0.07 0.09 0.12 0.12 0.24 0.20 0.11 0.17
1.88 96. 90 ‘ 30. 47 58. 49 28.39 63. 05 14.51 80.75

Total -
99,78 l 88.96 91.34 94. 26

Results are expressed percentage of dose and represents the mean of three experiments.
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RAdni,

(6) m#frhis X CKEBANIRE DRIE

4C B34 nitrofuran {LEYHREH, SREHM L
Z3ED Ty PEEERAORML TR L, KR, B
B BIE, B PR OO B OB, NBCEBE),
BERE, 2|, BREF (BRAEDD, il CREES), B (K

B%) FoX OERERAHH L, SAFEARKTHRELALE K
TR ERERVBEL, T 0.18 2 ERCHS
BERIES vial @E b, Soluen-100 1ml %%, 50C
T5~10EME L CHRZ T BRIt LB
7t HIE30 B b AR FEAK LR iz TlREL, Pr=v
FvvFr—%— 15ml ¥MXTEOBRHAEXHE L
Foo IMERIIIRER U A1 % 3000 rpm TL04 &L L %
D& 0.1ml % vial KR VD B4 & FRRICLE
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Table 6 Percent recovery of radioactivity in
bile of rats after the oral admini-
stration of 10 mg/kg of “C-nitrofuran

compounds
Time P | pz |FT-H| FT |FT-Ac
(hr)
0~ 1 0.05 | 2.24 | 6.68 | 0.16
1~ 2 0.06 | 3.15 | 3.69 | 0.43
2~ 3 0.04 | 2.80 | 2.17 | 0.53
3~ 5 0.07 | 4.53 | 2.00 | 1.19
5~24 0.36 | 5.67 | 2.56 | 7.36
Total 0.58 |18.39 [17.12 | 9.67

Results are expressed as percentage of dose,
and represents the mean of two or three expe-
riments.

LTS BE 2 RITE Lo

(6) [Rrb¥ X 0EFHHERDORIE

BBREST » VERBY — SCAR, B IoEy
Bla IR L, RIKT—ERCHERL, 0 1~2 ml
IEREC vial iICBRbY, CHFYVvHRIVFL—%-—15
ml Zinx T, Fi, FIAKI00ml 8L 0 A F 14 %
NAT IFHME0mlE ML T, BHFRAESF LR
AuTHESFHFAXILLHE, 200ml D2 275 222l
LK% inx CIEREC 200ml &L, 0 1,0ml % vial
CERY, PAFARL AT I Flmluing, 50C T30
SRR LAHE, A3y VYRV VFLr—2—15mlE
Mz T, TNEREHEEZRE LI,

(1) JEHHRtERO JIE

Fy VERMCEEL, =— 7ARKEET CHEL, &
A h = av — v a v UTRHZ2HNCES, BIER
AL, FERIDTHLEYEREA RS L T4
B, RO IEH 2R L, BEH OIS BRILIRD 5
& LEDS XS B THIE &,

® ®

(1) mifrhisk OHERRPIEE B OREREZSL

P55, ERECEERL, mifdk X o
RO BE X RIE Lic#ER%Y Fig. 2 X Table
1~4 TR L,

UC-PZ % < 4 nitrofuran (LA BRI E 2 2
b BT L, RFBEOREM:, “C-FT-H
TS # 1M T FT-H #HY4E 0.63 pg/ml,
UC-FT TILE 58 2 BT FT 4R 1.35 #g/ml
FL ot C-FT-Ac T3 E5H 2 RHT FT-Ac Y&
#7 0.56 pg/ml Thotc, ¥ -HBRA~D KA OBIT

P CEBEITEERC O, B R, Bt
B OMELECHBRNEBECOAL TN BT EARD
bR El, ¥ HLOEWYT R\ Th, BEHHURBMET
iRl X OYERRABEIIERCE L, BEEDOHE
DL TH DO, UC-PZ D4, r 58 10 mg/kg
TUfh D W e~ Tlfrh s X B EE 2 FER T
Erotc, HERY 100mg/kg & LB, HHAEE
ETHM LR ) EETH D,

(2) BRep¥s X 0FErhHEE

UC-Nitrofuran {L.&% 10mg/kg # 5 v MCERAEK
B LB a DR L O #EbHkk®E% Table 5 KRL
700 EAEE XN7: nitrofuran {LAWOHEMIZE L,
FeEhpSHE X h, BREH 120 BREE T, Rk
FoErcEEecHHtan,

(3) HEHREEt:

4C-Nitrofuran {£.&4% 10mg/kg % 5 v MciRO#
51, H5#40E ©olEHTEtR%s Table 6 i
R U7 24B5[E % TIZ ¥C-PZ TiifE LA ETREDKY
0.6%, “C-FT-H #X 0t YC-FT TiX17~18%H L0t
UC-FT-Ac TIIRI10%HMEH Fric Bt xhuic,

z =

4C-Nitrofuran {L&¥% 7 v M 10 mg/kg & O
ELBE, ThThBhottEREH* AL 7o
UC-PZ TIXMARICHMTH MR D, ¥
7o, R B L OMEHF» HEE I R A BHEE TN T
bo licyhnb, PZ BMLENDIE LA LBIREHR
WY THD LB, YC-FT-H L (t UC-FTiC
DWTUL, R E X OIEH AR U IFEE LV D T
LENLORINRITIZIFEL VDD LHETED, L
L, Fig. 2 @R U P @ ES H#i+5 &, “C-FT D
ZES LB EVECEEL TS, o, YC-FT
HREAKE LS, BREERCHLERCIEE nEE
BERIRAENDZ L, I OMEH ) &% 5B %
MC-FT-H 0B HBELTEH V2t bnb, BEE
BOMEN S DOBIUL UC-FT DI 5230378 D2
LR IR, MRPEERE o b D L Bhhls,
F /o, UC-FT-Ac D34, PHERML TR IR TINE
13 UC-FT-H DRESTHBC bbb, IMmfH
BWEIX UC-FT-H L 3F% LV TOZ LIIRF R X
O Rl VB & L ERTHIERB TELRBRT
bHbo DX, ThENBEI L T\ % nitro-
furan (L&MW THLOTHERRBEICKRE L HEN D
h, BkbLHZ L Thb,

Bt et AR, Edds X oA R D
BENDS, FREND nitrofuran {t4 ¥ 10 mg/kg %
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5y MCEAEE LABEOMLELbDORINELHEE
$5&, PZ Ti22~4%, FT-H X O0'FT Tl 40~
50%, FT-Ac Ti3f20% Th %,

¥, BINZhicEy, B, PR, Bl X o
LECOMERIC LR L CRBECAHL, &5 3Nk
Wiz 120 B % T2, BIERSAtcHtsh, ©
N0 nitrofuran {LAWTITBRMENVH D LB
Nna,

B S EEHE L ERRBEOMHEL, RARLD nvy
FRIo=v 2% EAT, FT-H, FT X0t FT-Ac
EARS LIBEomtd, Rbs L oETHBREY
bioassay TR DAMECHET5 LIEHITAKEV, X
nitrofuran {L&WYNERCER VAT NIEE, REK
baRTBZLCIBLDLEZLLRBDT, SHMRH
oW TRETZ T 5 TETH %o

4 fED nitrofuran {L&¥Y% HC TEEL, v &
FAZEL, RIN, Akt oy RaL, NTER
LicamR a2 B,

(1) SEBAC{FF L7 nitrofuran {144 10 mg/kg %
Sy MCBEAKRE LBEORINKE, PZ Tk 2~4
%, FT-H X0t FT Tit 40~50%, FT-Ac T
20% Tk 5o

(2) MIEPBWEOKEMEL, “C-FT-H TiixE5H1
#fic FT-H #%E4 0.63 #g/ml, “C-FT Tiifx5

H2FMT FT HYEW 1.35 pg/ml Xk o8 “C-FT-
Ac Ti#BE# 2R FT-Ac HM4E# 0.56 p#g/ml
Thoto ¥z, T HD nitrofuran L&Yk
X DFERehCHEEL 2,

(8) #‘EZhi-zibHo nitrofuran {LAWILERE,
i, B, Bt o REEIREC, B, B,
B, OB B S, HRES, #iEN, NI X OMRBRICIT
HBEBECH ML, 5 E24ARHE TIRRAERF O’
SERILIER DT { TeDle,

(4) & 05 Xhie nitrofuran (LWL, $5-5 120
R & TIRIZ LA 2R ~BRE S R, ERIIB LI
DT,

X B

D ®&HE, FHE: = e 77 vRELEYHDOEREN
BrFe (58 23D, 1, 5-Bis(5-nitro-2-furyl)-1, 4-
pentadiene-3-one amidinohydrazone 3k 0%
DEABRRRIR D Ik D R B D\ T RFEMESE
84: 9, 1964

2) BHH, FB: =t r 75 VYRILEWYOEREDN
g (8 3 #), 3-Amino-1, 2, 4-triazine FHEAK
DERIL LT M D\ T, MRS :
16, 1964

3) ARNBR, FIESFR, HFHBHE, FHHER &
BWEE, Fl—%, EXFE : 1,2,4-Triazine $
HETHFH= v 77 VEBEACET 5 ERN
W5 (& 23%), Chemotherapy 11 : 238, 1963
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ABSORPTION, DISTRIBUTION AND EXCRETION
OF NITROFURAN COMPOUNDS

AKIRA TAxA1, YosHIFUMI NAKASHIMA, ETsuro Simizu and NoBuo TERASHIMA
Research Laboratory of Toyama Chemical Co., Ltd.

Absorption, distribution and excretion of four nitrofuran compounds were studied in rats, using
14C-labeled materials.

(1) When 10 mg/kg of these nitrofuran compounds were administered orally to rats, expected absorp-
tion percentage were as follows, 1,5-bis (5-nitro-2-furyl)-1, 4-pentadiene-3-one amidinohydrazone hy-
drochloride (PZ) : 2~4%, 3-amino-6-(2-(5-nitro-2-furyl) vinyl)-1, 2, 4-triazine (FT-H) and 3-di Chy-
droxymethyl) amino-6-(2-(5-nitro-2-furyl) vinyl)-1, 2, 4-triazine (FT) : 40~50%, and 3-acetamido-6-
(2-(5-nitro-2-furyl) vinyl)-1, 2, 4-triazine (FT-Ac) : about 20%.

(2) The plasma level of radioactivity reached maximum within 1 hour for “C-FT-H or 2 hours for
UC-FT and #C-FT-Ac after oral administration, and then disapeared rapidly.

(8) The distribution of 4C-labeled nitrofuran compounds in rats tissues showed comparativery higher
levels in kidney, liver, bladder, stomach and intestine, and lower in pancreas, spleen, adrenal, heart,
lung, testis, fat, muscle, brain and eye ball, and most of them were found to be practically negligible
at 24 hours after oral administration.

(4) Excretion studies showed that the radioactivity of these “C-labeled nitrofuran compounds were
excreted completely within 120 hours after oral administration.



