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Acute Toxicity of Ifosfamide on the Guinea Pig Urinary Bladder

Toshiyuki Sarro*, Aya Narro*, Hiroko Tsucurya®,
Katsuyuki Axpo* and Kazu Takeno®

Ifosfamide, an anti-tumore agent, is observed to induce the urinary bladder lesion in
rats and human beings. We studied the adverse effect of ifosfamide on the urinary
bladder for reference to a bracken poisoning in guinea pigs.

(1) A single i dose of 150 mg/Kg of ifosfamide induced the edema and hemorrhage
in the urinary bladder and its surrounding tissues similar to a bracken poisoning in
guinea pigs. Water content in the organ increased twice as much in 24 hours after
ifosfamide. (2 ) Determination of vascular leakage of evans brue showed that vascular
permeability in the urinary bladder markedly increased in 4 hours, but reduced to its
control level in 24 hours after ifosfamide. (3) Ligation of both ureters abolished the
urinary bladder lesion by ifosfamide.

Based on these results, we discussed the mechanism of the urinary bladder lesion by

ifosfamide.
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ifosfamide

Name : (+)-3-(2-chloroethyl)-2- [(2-chloroethyl)amino]
tetrahydro-2H-1,3,2-oxazaphosphorin2-oxide

Molecular Formula:C,H,;CI,N,O,P

Molecular Weight:261.09

Structure :

N

[:;//| NHCH2CH:2Cl
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Fig. 1 The formal name and the stuctual for-
mula of ifosfamide
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Urinary bladder

1 %Haemosol 1.5ml

homogenize 22000r.p.m. 2’
Homogenate

Acetone 2.0ml

homogenize 22000r.p.m. 1’

Acetone 5.0ml

homogenize 22000r.p.m. 1’
Extract

make up 10.0ml

stand —20°C 60"

centrifuge 2400Xg 15
Supernate

Spectrophotometric assay
Wave length 620nm

Fig . 2 Dye Extraction
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Fig. 3 Calibration curue for determination of
evans blue. Wave lengs 620 nm.
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Fig. 4 Slight edematous changes in the urinary
bladder and its ligaments of guinea pigs
about 24 hr after jp ifosfamide (150mg/kg).
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Fig.6 Changes in uinary bladder wenght with
iforfamdde (IFM). Open column, water

Fig. 5 Intense edematous changes in the urinary content. Dotted column, dry tissue weight.
bladder and its ligaments of guinea pigs Fach column and bar represent the
showing hematuria about 24 hr after i mean + SE (n=5). % : P<0.001

ifosfamide (150mg/kg)
Table 1 Symptomes in guinea pigs after ip ifosfamide (150mg/ke)

No. Body Edema  Edema ;. c.;  Serosal Mucosal

weight in in Thickening Hemorrhage Hemorrhage Hematuria

(g) Bladder Ligaments
1 207 44+ A+ 4+ = + -
2 220 A+ At 4+ + + -
3 207 +++ At + + -
4 284 +++ A+ At + + -
5 200 A4+ A+ A4+ + + -
6 183 44+ 4+ + _
7205 A+t A+ A4+ + + -
8§ 208  A+++ A+ A+ + + -
9 235 A+ttt 4+ ++ + +
10 216 H++ A+ bt ++ + +
*1 252 + + + — — —
*2 247 =+ + + — — _
*3 242 + ++ + - _ _

*, 4hr after drug
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Table 2 Urinary bladder weight (mg) after 7p ifosfamide (150mg/kg)

Drugs  Hr after drug Dry weight  Wet weight Water content No. of exper.
Saline 24 33.28+1.43 194.58+3.62 161.3£2.95 n=5
ifosfamide 24 38.02+12.40 342.12+12.40 304.1+10.49 n=5
ifosfamide 6 Ligation of 31.47£2.77 183.10+13.38 151.63%11.21 n=3

T
ifosfamide 6 Nonm . 37.67+3.15 285.73+22.40 248.07+19.95 n=3

1.74mg (n=3), 24BERH#T1X11.83+1.74mg (n=3)
TH- 12 (Fig. 7£8), HEHABETRIASSEIEE
WL T 228, 4B CIRBRELRER &SN o
720
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4, REERELVEY MZBTBAKRAT 7 & FOBER

Fig. 7 The urinary bladder stained strongly with
evans blue at 4 hr after ip ifosfamide (150
mg/ke) . Evans blue was injected iv 1 hr
before sacrifice.
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Fig.8 Effect of ifosfamide (IFM) on vascular
permeability at 4 and 24 hrs after ip [FM.
Open column , control with saline only.
Dotted column, 4 hrs, hatched column, 24
hrs after IFM. Each column and bar repre-
sent the mean + S.E. (n=3) , % : P<0.05
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Table 3 Influence of ureter ligation on adverce effect of ifosfamide (150mg/kg) .

Body Edema Edema

weight in in Mu.cosal- Serosal Mucosal Hematuria

No. () Bladder Ligament Thickening Hemorrhage Hemorrhage

1 231 + - + - — -

2 210 + - + - - -

3 200 - — - — - —

4 237 — - - - - -
* 1 233 ++ + ++ — - —
* 2 235 + -+ + + 4+ — - —
* 3 219 + 4+ + ++ — - -

*, Non-ligation

300
" *
200
g’ L
= L T -
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3
100
! /
0 —
unligated ligated
C IFM

Fig.9 Changes in urinary bladder weight with
ifosfamids (IMF) when ureters were :
ligated or not. Open column, water con- Fig.10 Edematous and petechial hemorrhagic
tent. Dotted column, dry weight. Each changes in the urinary bladder and its

column and bar represent the mean + Ei:giﬁ?e ?{SOrt/skg)at 24 hr after i
SE. (n=3~5). *: P<0.0L &

N



4HRRAT7 7 I ROENME Y PERICH T 2 BMEME 187

% &=

ARA7 7 S FOREBEFEHICOVWTEI Y +, 4
BT HMEBENA SR & T 312681020,
KFERIZBWTHAKRAT 7 & F (150mg/kg) 25 v b
RN 1 ERE5T2 28k > T, BEBE - BEBER O
JE R OV 12 SR oD M asER D & ke (Fig. 10), it
BT L FEORESELEY MZBWT S 150mg/kgd
HAETEDONB IS, AKAT7 7S FIZENVEY
MZBWT HERI W BB R 28 O3 & HFERR
Mtz —F, VIEEOELEY MEXT B A%EE
DRSS, BMRU 7 ORBEHEBIC B 3 3E - B
D%, MbHMEBKLETHE I LBRINTS
pNB_ 4 K277 S FOZEREBOTEML T2,

Brock & (1981) %, 4 xR 7 7 & P52 & 2 BElt
OERBEOEE»BEEOEICLVFHEL T3, 20
B & B &, BREHEEFHPC EE BN O FIER
Ly o TRENRBEL, FORMIMEHCSWTY
—JWCET B, o TAWETE, 1 HRAT77 I FOT
L2485t OBERE DR EE 2 HIE L T2o 7 DEER, BROCK
5D Sy MBI BREY ERRIC, ELEY PEBWT
H|WEERINEOML.$EIEL T, L L, BEEDH
N5 I3RS DIE iz I U 72 MRS o= A
MELEThB I LNEZSNZOT, BHERKSS
BRUCEIEHBERDHER2RA T, TOFRE, 1 FA
7 7 ¥ FEEOBEMEBAS SR, WNEOK 2 FicE
MUTEY, LREKERDS 3D LS EMOME
mERL (Fig.6), DI s, FEOELE LD
EEMICTHET 2 K RIBER LD D ASEEOHABLY
BIITHB EEZ N,

I, MEOEBCRESDIMEEE D & B ~RBH L
THHT2REER VDD, ZOWERSOBHIEELL
TIEEBEDOTHEIC L Z D ESNTH D, T,
ARRA7 7 3 P 5 4 Kl & 2405 38 1) 2 BEBE D I
TEAM PR L7 (Fig.8), #oEic L2, &5
B AR TIERR CERREOFBIEETH D
2, BREHEHROK 4EIcEL, EEREEDH
51 % 24 Tl ERRHE RO Zh I s U
VANVERLT, ThEDFER, 1 RA77 3 Fick
D MEEEERRE% ABFRTELLTELTWR 2 E,
L L24RFEIE CRBICREB L TWwA Z L 2R L Tw
3, BB, MRERLULHTRUBEETLELLESR
DR A SNz, ZDOZ L RMEOHEEC L2 L%
zZehiz,

Brock & (1981) 1%, 4 KR 7 7 3 F OZEREY 2 EEDE
EURBEBBCOVTRD LS RRFHEREL T 5,
Tibb, BERANA RA77 S F2EALTHEES
BErnud, 2ORBUTHET7 704 Y E2EATS
LHEERERESRETIEDS, A RAT 7 I FOBENE
Wiz 2 ORBESBEHRORER X DV IEAT 52tk
THET B ENRBREINT S, Z DR IZMURAOKA
1987 "D 7 v bR AWIFAEOERI L VRSN,
EORERBELES Y P TRAKRAT7 7S FIckBH
MR AR A 5 NRRD LR |MEL TWwB, A
ETHENEY PIBWT I DERHED 3 - DI RERE
BLUEELNEY MIA KA T 7 3 FEREL, 208
B, AL I ORE R O F O B EES R
SNBH, B R VCENRCIZEE IR D shlhols,
BERHEAD SEONBOELEY POEFREESHEHL
Thot, ZHSORHMER, A KA7 73 Fizk2Hm
HEBEBE S 25 7 OB DBEREHIETE 2> & DIEF Iz & D 5
B3 5 L5 Brook & DIRED X HT B,

- ¥ 7:BrOCKSVIEA KA T 7 3 FOERAPHKEET,
ROPHHBEIEEL D b 7 h VIEDBE W F DFEELHE
B3 ERRTWE, 75 EDHEMI BT bHovEN &
(1983) 4%, 7 7 B & BB L T VA ) HEOBE
EBARRCEFHTE I L0, VIETDOREWENIO
WA Tk e s LHBAILTWE, 3512, {RKRA77
3 FOBEBSHRIIZDT NV FMUERIZ L > Twa,
USEXDREMBEL L CEBEI ALY Fud A RO
TER L 7V FNMEERIC X 3 2 ESREIN T EMY,
PEDESwE, ARX77 I FRENEY PIZTVTE
BIZEbdDL X SEPL-HIMMEREDNL 28T, 20
TER#F & LCid, 2 OREWENBEROMER L D O
ERBETHBEE 25N,

X [

1) Anderson, E. E, Cobb, O. E. and Glenn, J. F.:

Cyclophosfamide Hemorrhagic Cystitis. J. Urol.,

97 857-858 (1967)

Bellin, H. J., Cherry, J. M. and Koss, L. G.: Effects

of a Single Dose of Cyclophosphamide. Laboratry

Investigation, 30(1) 43-47 (1974)

3) Brock, N., Pohl, J. and Steakar, J.: Studies on the
Urotoxicity of Oxazaphosphorine Cytostatics

2

~

and its prevention. 1. Experimental Studies on the
Urotoxicity of Alkylating Compounds. Eur. J.
Cancer, 21 1577-1589 (1981)



188 HHBT - W & LBILTF - TEERE - T

4) Brock, N, Steaker, J., Pohl, J., Niemeyer, U. and
Scheffler, G.: Acrolein, the causative facter of
urotoxic side effects of Cyclophosfamide,
Ifosfamide, Trofosfamide and Sufosfamide.
Avrzneim. Forsh. /Drug Res., 29( 1) 659-661 (1979)

5) Droller, M. J., Sara, R. and Santos, G.: Prevention
of Cylophosphamide-induced  Hemorrhagic:

Cystitis. Urology, 10 256-258 (1982)

6) Evans, I. A,, Mason, ].: Carcinogenic activity of
bracken. Nature, 208 913-914 (1965)
7) Evans, W. C., Patel, M. C., Koohy, Y.. Acute

bracken poisoning in hemogastoric and ruminant
animals. Proc. Roy. Soc. Edinburgh, 81B 29-64
(1982)

8) Evans, I. A,, Prorock, J. H., et al: The carcinogenic,
mutagenic and teratogenic toxicity of bracken.
Proc. Roy. Soc. Edinburgh, 81B 65-77 (1982)

9) Fujimoto, M., Ogino, H. and Hirono, 1.: Influence
of Ptaquiloside on the development of newborn
mice. J. Toxicol. Sci.,12 135-145 (1987)

10) RE B RRBEWERE- T, FheEs®m 1
37-41 (1985)

11) Hirono, L., Fushimi. K., Mori, H., Niwa, T., Haga,
M.: Comparative study of carcinogenic activity in
each part of bracken. J. Natl. Cancer Inst., 50
5 (1973)

12) Hirono, I, Y., Takahashi, K. et al:
Reproduction of acute bracken poisoning in a

Kono,

calf with ptaquiloside, a bracken constituent.
Vet. Rec.., 115 375-378 (1984)

13) Hoven, J. C. M., Lagerveij, W. J., Posthumus,
M. A, Veldhuizen, M. A. and Holterman, H. A. J.
Aquilide A, a new mutagenic compound
isolated from bracken fern (Pteridium
aquilinum(L.)-Kuhn). Carcinogenesis, 12 1587-1590
(1983)

14) B % - =76 K % :Pharmacology. ¥

(1983)

15) BAR  HER : EmRGAEATE.  EEE (1970)

16) I %, £85 HM—, MEHEE, b Eerey b
KB 577EORMHEEIZDOLT,

RO AREZSHEEES, 173 (1972)

17) Muraoka, Y., Watanabe, H. et al.
Ifosfamide-induced urinary bladder lesion and its
inhibition J. Toxicol. Sci., 12 576 (1978)

18) Hiy RB— 07 7 i L BH MRE O
M & PR, FEEORFSE, 34(7) 825-830 (1980)

19) Ojika, M., Wakamatsu, K., Niwa, H. and Yamada,
K.: Ptaquiloside, a potent carcinogen isolated
from bracken fern Pteridium Aquilinum var.
Latiusculum: Structure elucidation based on
chemical and spectral evidence, and reactions
with Amino acids, Nucleosides, and Nucleotides.
Tetrahedron, 43 5261-5274(1987)

20) Philips, F. S., Strenberg, S. S., Cronin, A. P. and
Vidal, P, M.: Cyclophosphamide and Urinary
Bladder toxicity. Cancer Res., 21 1577-1589 (1961)

21) Saito, T., Takeno, K., Kawata,J. and Urano, Y.:

Isolation of Toxic Constituents from Bracken

Rhizomes. V. International Congress of Toxicology

Abstract, 61 Brighton,(1989)

Hiromura, K. and Fukushima, T.: A New Method

for the Rapid Determination of Azovan Blue

Leaked into the Skin. J. Pharm. Pharmac., 24

837-838 (1972)

23) Ushijima, J., Matsuoka, K., Yuasa, A. and Okada,
M.: Toxicities of bracken fern in guinea pigs. Jp#n.
J. Vet. Sci., 45 593-620 (1983)

24) 4B M—, KB ¥, B B UvITosHR
FRIoTRAKEEDN 2 ELE Y b OBENEEC
oW, HEYRIHABREFSHHEES. 173
(1979)

22

~



