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N-butyl-N- (4-hydroxybutyl) nitrosamine (BBN) was administered to beagle dogs to examine
the urinary metabolites. After extraction and purification of the urine sample, the urinary metab-
olites were identified by gas-chromatography mass.spectrometry and measured using a gas chro-
matograph equipped with a thermal energy analyzer (GC-TEA). Five N-nitroso-compounds (N-
butyl-N-(3-carboxypropyl ) nitrosamine (BCPN), N-butyl-N-(2-hydroxy-3-carboxypropyl }-nitrosami-
ne (BHCPN), N-butyl-N-(carboxymethyl)-nitrosamine (BCMN), N-butyl-N-(2-oxopropyl) nitros-
amine (BOPN) and BBN-glucuronide) were detected and identified by comparison with mass
spectra of synthetic specimens.

In the quantitative analysis by GC-TEA, BCMN>BHCPN >BCPN were larger part than
BOPN and BBN-glucuronide. In early experimental period (0~25wks) administered BBN (600
mg/day) to two dogs, small tumor was recognized in the urinary bladder of one dog earlier than
the other. The former dog excreted larger amounts of BCPN in the urine than the latter. In
late experimental period (100 wks~) administered BBN (400 mg/day) to five dogs, the dog that
was found initial tumor earliest (103 wk) excreted the largest amounts of BCPN in the urine.
Therefore, the excretion of BCPN had correlated with the carcinogenesis.

(Acta Urol. Jpn. 35: 27-38, 1989)

Key words: BBN, BCPN, Urinary bladder carcinogenesis
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Table 1. Nitroso-compounds in dog A and B’s urine (Experiment I)

Nitroso-compounds (mg) Dog <5w

5w 10w 15w 20w 25w

BCMN A 201.6 159.0 120.9 75.4 119.0  99.2
B 143.8 154.1 81.2 455 59.8 110.8
BHCPN A 182.2 128.7 101.4 67.6 127.8 124.0
B 136.3 92,0 64.4 42.0 49.4 109.2
BCPN A 14.4  48.0 46.8 39.0 45.5 52.7
B 67.5 55.2 42.0 28.0 23.4 52.9
BBN+BBN-G A 2.4 2.9 4.4 4.6 0.6 8.9
B 2.1 1.0 3.4 1.4 0.8 1.2
BOPN A 1.8 1.1 0.6 0.5 1.2 1.3
B 1.4 1.6 0.4 0.2 0.7 1.5
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Table 2. Composition rate of nitroso-compounds in the five dogs’
urine (Experiment II)

Nitroso-compounds (%) Dog C D E F G
BCMN 47.9 49.5 49.1 49.7 58.2
BHCPN 24,3 23.7 24.9 22.6 22.5
BCPN - 23.7 244 23.7 2486 '17.3
BBN+BBN-G 3.2 1.3 1.9 2.5 1.7
BOPN 0.9 1.1 0.4 0.6 0.3

Period of first observed 103 127 137 137 164

tumors (weeks)

by 3

4 IR 7

Fig. 10. Cystoscopic (left) and histological (right, H-E stain x200) ﬁndings
of dog B (20 weeks)
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Fig. 11. Cystoscopic (left) and histological (right, H-E stain x400) findings
A: dogC (120 weeks), B: dog G (164 weeks).
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BOURBBD LRI 4 % G 0 EBFE I —BAR
e R~Tboo KoRAMIZ Ly focal hyper-
plasia (Fig. 11, B) DfRfEC, 1 XGLB&BD 4 HO%E
=t VLAY OBB LR T3 & 1 X G BCPN
RI7.3% L Dg, FEBRTLBERERMCKTS
BCPN oBIavR@g i,

E z

N-=t = VAW OFTEOEER, MM, B
PER LOHERD 4 BEFEN BT s, F—BEoMEIT
BRBREC X5 00 —BIThS. EBREOBE
RE—BHETASh R L CfThbh s, B
BROBEOBDERED N-=t n v kaHoiEk
FEE LR b, E=BROFIEERIT
HEr e~ 7574~ (GUUF TLC E853), K
falk, ¥AR7r<t /57 -8 (GO), Skt
<7574~ (T HPLC LB8T) &l
5. Z05H TLC ER LOHEEE, N-=fevy
LB DR OB KT, 55 IRERENE
O TEWED, BETIIES, ARRNoRIT
BEAEDBLHRTW. FRACEEYES-
BILiE, GC H5\ix HPLC AEETHS. LU
FEOFERIZIE GC/MS BUETHS.

BBN ¢ 2o R:R3# = b v VLAY O ST,
AR R B B Tl SRS TS
THEP LM, WEEE LTHASIE, b TLC
ERES, fizd GC AL BRTW52.
FIHE 51k HPLC % F\C BOPN %447 LT\ 5.
N-=} =y L&D GC & X5 FHE 0 NERE
%, BoE, BFHEREZR (ECD) X b EoflE
BERXC2 7520 VAR ECENSED, Ll
COFETR =t vy I vEEREOFEGERL
THLHETZ DR = | vy VIISHTE
v, ARLIE, REHERETS N-=teyiay
VR N-=pry7/r) vt Y ORERE= VT
SIBERUTVAZVETHEREDAFAL=ATA
FHALL GC RIDVERLLTZ LEHELTL
59, pbhbhoRETY, Fr. Il wET3 BCPN,
BCMN % X0t BHCPN zuFht i oLk
YHETATRRERE = vt v THBIEMBUT Y
AZVEEVERE= ey vELE —F, 2B
CEHBETHED N-=t vV LAY OBRHBL LT
GC &HvoqQv X g% TEA (thermal ‘energy
analyzer) 2» 1970 44X I{’é‘. Fine Lk WBARZH
721940, TEA 13 N-= b v {bA 8% RiREc R
T50CHEE GC X h oMU 4 Ushs

BaxBETHZ L, Thbb2 ) — vy 7OBE
BEL T EMNTE®, 5D ppb VL DOREFITIC
BLTWwW5., GC-TEA #HVWERESRD =t r V1L
BRHOBI BT BRENLE L, -, X—a2vE
Dﬁ;ﬁ]*w'”)%*ﬂy), ,ﬂ:ﬂﬁ'ﬂls)’ = A@ﬂlm)@%hb
OHFCIGHE IR, B dimethylnitrosamine 23
BEHShicz EAHFEIRTWES. =0 TEA Z AW
FoFeiEt = b VLAY OSI CIERLXRFR X
VEFEP O ERME = 2 V93 v & LT dimethyl-
nitrosamine % X U' dibutylnitrosamine (LIF
DBN 851 #EH LAz E2B/EL TS, 88D
hREFTHHEEYRE L GCG-TEAREAR
E3 5 JELETH 52020, Airoldi Hit BBN #55
vy MERI5RE BCPN % TMS {hL GC-TEA
X DA LcBEE#E L 528, BBN oK
= b e VSR T VA T AFALLE
F L&, SEbhbhyiBuvkcRe=tr
VBT VA& vk b xF A Lch %
GCTEA & & b 441 B8k, HhHlDF ot
BIOREOREE L FEORTHKED TLC X
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N-= } v V{b& i3, N-NO oz L3 (M-
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RTk hbhihdHAvie®,

BBN * %0 2 onflgEM butyl £TH5 DBN
R k3B RIRMY TR W E & LT Druckley
X hMEIRTLE®, fH oz h T
7. BB L5 % 4« o dialkylnitrosamine
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Git BBN, BCPN % %% EHBN (N-ethyl-N-(4-
hydroxybutyl) nitrosamine, PCBN (N-propyl-N-
(4-hydroxybutyl ) nitrosamine) {XEERGC D S
AE»bh, BBN O f{#EH TH%5 BCMN,
BOPN iz Stk niiRs b . BBN DBRES
SEME X2 @ hydroxybutyl #A% B-oxidation (Kno-
op's mechanism) & X - T 3-carboxypropyl ZEiZ
et ¥tz BCPN i X5 & XhTn59,

SEDERTI XK TS BBN Rf=twy
k&% o 5%, BCPN, BHCPN, BCMN % k¢
BOPN D &#RBUIHERIN, T v b, TV AEOD
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