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INHIBITORY EFFECT OF VITAMIN E ON RATS
WITH BLADDER TUMORS INDUCED BY
N-BUTYL-N-(4-HYDROXYBUTYL) NITROSAMINE

Kiyoshi Kudo and Junji Suwa
From the Department of Urology, Kyorin University School of Medicine

The anticancer activity of vitamin E may involve its functions as an antioxidant free radical
scavenger, and immunomodulater. We studied the effect of vitamin E on rats with bladder tumors
induced by N-butyl-N-(4-hydroxybutyl) nitrosamine (BBN). Three-week-old male Wistar rats were
given a diet containing 0 (A), 2mg (B:control), 40mg (C), and 60mg (D) of vitamin E per 100 g
of food, respectively, until they were 30 weeks old. The carcinogen, 0.05% BBN was given in drinking
water to the rats for 8 weeks from the 9th week of age, and all rats were killed at 30 weeks old.

The number and the size of the tumors, the thickness of epithelial cell layers in hyperplasia,
the diameter of papillary tumor, and the cellular atypia were assessed by using a point method
according to U-test. As assessment of immune response, the lymphocyte count in blood, the degree
of lymphocyte infiltration in tissue, and CDy (helper/inducer-Tcell )/CD; (suppressor/cytotoxic-Tcell )
ratio in blood by flow cytometry using monoclonal antibodies were evaluated according to the
t-test. Moreover, the correlation between CD4/CDs, cellular atypia, and serum level of vitamin E
were evaluated by coefficient of correlation. There were no differences between any two groups
in the number or the size of the tumors. The cellularity in group A was significantly higher than
that in group D (p<{0.05). The point of the cellular atypia tended to decrease. with increasing
dose of vitamin E, but not significantly, whereas the CD4/CDs tended to increase by increasing
the dose of vitamin E. The degree of lymphocyte infiltration was higher in groups C and D than
in groups A and B.

In conclusion, the correlation between the cellular atypia, the CD4/CDs, and the dose of vita-
min E suggested that vitamin E acted to induce and strengthen the antigenicity of the tumor

cell dose-dependently, but the favorable effect of vitamin E aginst tumorigenicity was not clear.
(Acta Urol. Jpn. 38: 399-404, 1992)
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1. EREY

Wistar RiZ , + (X7 v7) % 3:88L 0%
BufEl, 1ETOr —orTHE L.
2. fEHZEE

1) ¥XIVE:EX2IVERSA, 2vir—n
f, YA 3IVE 40mg/l00g MK, YxivE 60
mg/l00g SIkIR BA 7 V7R L, FOoI L
FBC L7 (Table 1), &¥s, €% 3 v EEMEREL,
bhbhOTFHERE L OEHROMELR X h e
L.

2) BBN: BBN % Tween 80 o THEML, AGY%
K T0.05% BBN BE®ER LT,
3. ERHE

Wistar RHET ., F500E% 3 HiH L h 308 E cL
2IVERZR (A), 2vire—nft (B), Ex3
“E 40mg/l60g & (C), €% { vE 60mg/l00g
£ (D) D4R TTREL, O I HIKHL 017
BT TBMEME, £ 0.05% BBN w#r5 1.
30ty = — 7 L REBET, (LERC TG, B,
BEE— B, B, M LI Lk (Fig. 1)

1) AEAMEMERAE (Table 2)

(1) BIRGFTR : MHBEROFTT & v L, g0
B KEIXHPEL, DTFoIE Clfdb L. %K.

Table 2. AR GRRITLE:

1. Number
0:0,1:1~3, 2: 4~5, 3: 6~
2. Size
0:0, 1:NMK, 2 HMrA~ KK, 30 RN~

N2 REES

1. Hyperplasia
0:normal, 1: 1~ 3 cell thick, 2: 4~ cell thick

2 . Papillary Tumor
0:none, 1. 1~ 2mm diameter, 2: 3~ mm diameter

3. Atypical Grade

(1) increased cellularity

(2) giant cell

(3) hyperchromasia

(4) prominent nucleori

(5) pleomorphism of size and shape

(6) loss of cell polarity and orientation

(7) mitosis
1: LREED T 3HDNAILD
2:2~3345h3540
3:4~5a80hd540
4:6~73H5hBLD

0:0, 1:1~8=, 2 4~5=, 3 6=l
b, kKEE, 0:0, 13K 2 ¥RBIR~K
Bk, 3 i iBREKMEE Ui

(2) HEEHFR  H-E Reuc URBE XY EH
L., MR 2 8HK, ABEREE BERAEC?
W, Squire BV OFHERKELEE/LL, DUTFOZ
AR L. AR EERBOE IR LY,
0 :F#% (1~28), 1 3~58 2 6BLEL
L, JUEEREBEREEORARLIHAL, 0 EBE
L, 1 :1~2mm, 2 :3mm k& L. ¥io,
EEREE, LEECEX, EMlN BoBRi X
Cygeath, FLCBoME, MO LMK, MRECFID
A LT BoEBOTHBCERL, | (fh
MHl=, 2:2~83=2, 3 4~5u, 4:6~7=
PERbh5b0E L.

2) MEFHRE

(1) fuh Y voSEREC AR DS TH B L.

(2) ik CD4/CDs ¥

Y v oKD subset T L, b ES 2 r—> A&
iZX b CDs (helper/inducerT-cell), CDs (sup-
pressor/cytotoxic T-cell) & D T flow cyto-
metry wHL, SNEPECHE L.

(3) VU wotERRNER : HE FA X AHEEARL
DEBEDY v ARBERY T Z & ABk L.
Thbb o< Bohikvio: 0 (Fig 2),
nodular A\t diffuse 7ciRBEAAERECA LR
Lo 1 (Fig. 3), X LTCEHCABhBLD: 2
(Fig. 4) & L.

3) e £ I VERE OFflE = - K.K.
AREIL, HPLC &'™ 2C, M# o-tocopherol
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(pg/ml) & LTHIE L.

4. Higtns
REMBEITRIL U-test, CDy/CDg, £ 3 VE

EEVL student’s t-test 12X D EREYREL, BER

T, CD4/CDs, ¥ % 3 v E & EERS o BIEME % HIBT 6%

oo THREH L.

= g

1. REEGRE
1) PARRAYZFAT

Table 3. HIRAVZE(HE

. S B YA X
0123 MtSD 0 1 2 3 M%SD
A(® 1508 21+1.1 1 5 6 2 1.6+0.8
B(@A5) 0104 114406 0 5 6 4 1.940.8
C(5) 0 4 1 01.240.4 0 3 2 0 1.4%0.5
DU 1 7 6 2 1.620.8 1 3 12 0 1.740.6
()in
Table 4. {HEEHISEAH
A & R LR I
0 1 2 MtSD O 1 2 M£SD
AQ(8 0 8 6 1.4305 0 7 7 1.5+0.5
B(@5 1 10 4 1.2406 1 10 4 1.240.6
C(5) 0 5 0 1040 1 3 1 1.0%0.7
D6 4 11 1 08405 2 12 2 1.040.5
():n *% : p<0.01 * | p<0.05
Table 5. [EFERAE
1 2 3 4 M#sD
AQ® 0 3 4 7 3.30.8
BUS 0 1 11 3 31105
cC(5) 0 2 1 2 3.0%09
D@ 1 3 11 1 2.8%07
()in

AIBRC BB S\ CE X I VERZRN 2 v
P — AR LTS o (P=0.085) 75, FiEE
1, BB AR LEEEIAGRIEI o (Tan
ble 3).

¥, REHRTHRE LN, B BoE&IIAR
raﬂf'ﬁ%%ﬁ;&lbhf&ﬁ*ofc (7"‘5%3';)

2) FARERIFEHm

BB O EEMREoE X (P<0.01),
IR BE (P<0.05) wk\T, ¥X3IVERZ
BLEx I VE 60mg LOBICEEENALR, ¥
£ iV ERZHOMAETEN 2358 - 7o (Table 4).
¥, BERAERICS I VERZE L - EbEL,
PFavitae—nf, £©x23IVE 40mg £, 60mg
BOIEE ey, KRZBE 60mg L ORICEEEDE
i (P=0.058) n3gEd bt (Table 5).

2. RIFHERRE

1) MY v B5RkE

M Y v < BRER {IEREGT 60 B B THRE Lichs,
€& 3IVERZHE:55.426.8%, =2V br—LgE:
47.4+9.5%, ¥4 3 VE 40mg B : 54.6+7.0%,



402 WMRADEE 38% 45 19924
Table 6. #uFeeivZEflil X 0P § VERE
At COVCDs Y2/ iRBME E%Z;S?E
A (5) 55.416.8 2.0+1.2 0.2810.38 0.5+0.2
B (5) 47.419.5 2.8+1.4 0.6810.41 14.3+2.1
c (5) 54.6+7.0 2.940.3 1.284+1.22 29.2+6.9
D (6) 47.842.9 3.410.5 1.1210.61 34.0+4.9

Y& IVE 60mg BE:47,8+2.9%ThD,

( ):n, (MeantSD)

BRE

TRDBhich o1z (Table 6).

2) [i# CDy/CDs R

HHRAPE RFREDO A % A 5 BAY T helper T-cell,
suppressor T-cell OFEFE~—H— Th% CDs &
CDs DH.#E, CDs/CD; ratio &3 Lick o 5,
Y2 I VERZH:20+1.2, avie—LEE: 2.8
+1.4, €2 3IVE 40mg $: 2.9+0.3, £x v
E 60mg Bf:3.420.5& 70, #Hb+52 &Lk
Y2 I VERBED FRCETLTERL, ¥23IVE
RZHEECR IVE 60mg B & O HEEEOHER
(P=0.0587) »3% bt (Table 6). H7cHic, BBN
FEREDOER I VERZSE, zvivn—AR Ex:3
YE 40mg ¥, €& 3IVE 60mg D CD4yCDs
ratio ¥, FDI}D2 2+0.3, 2.8+0.5 2.7%0.7,
TLT26%0.6THYH, EHETHEEZIARDNIH
- fe.

3) U vRBEE

V) vARBEBILE X I VRZE0.284+0.38, = v
b e — LF0.68+0. 41, 40mg Ffl. 28=+1.22, 60 mg
B 12+0.61L 720, €% 3 VEREHRTEELFRL
TeRFEEZZ Ohich -7, ¥4, BBN JERED
EFHTRCThI ) VA RBEBERLL hisdoike
(Table 6).

3. mEvs I vVEEE

M s v EREITEREC L > C, Bty
AL, ¥2IVERZE 05£02pg/ml, 2 v b w—
ARE 1432421 pg/mi, 40mg B 29.2+6.9 ug/ml,
60mg B 34.0+£4.9 ug/ml TH -7 (Table 6). /¢
B, ERBYOERAERI1H 10~15g TH-1e
4. MEE 2 I VERE, BBRKE, CD./CDs R
DY

¥4 I YERELREE, CDJCDs LRHBELD
B A OHEBBROEA A2 bR (DED, r=
—0.422, p=0.06, r=—0.94, p=0.06), —F, L # 3
YEEE L CDy/CDs & Dflicis, TEOH BB GBI
m2Hbh (r=0633, p=0.001), ©% : v E DMl
MRS % A U C DB S0 SRIe X fute.

% zZ

EEEC T 52 WL BRI KT 5% Lo
L b bt BEEOHEE I H T, EROFE—
fix G T5. Licdio TEMBRC T2 FEHE
FOEEMRIIAATSH Y, BE, LETFHYERE L
% K DFERI0, FEERHSTID P Thh, €
Z23IVA, C, EcX0BERMI BABERINT
ITVBA, X I VERLD, BENEE TS
BENIIREA ER LRV, BE TR TEL, ¥
2 I VERIMEEREEYBRC LA REAHT L L
i, ¥, BNEBIFOBRE LT, k¥
RIBYE I E ORERT L OBEFRLERINBR
ENESBEREO—2TH L. bhbiul, ZoHc
HEHL, J5 M@ BBN X2 BER -3
%R I VEDEEYRIH LicH, AR, BBN
BEFAOZIELGICEE A bh, €% 1 vEDOHE
BHRERDDH LIXTE, 1. L L, BED
LA o@ER, AERESE BERNERS LY
#IVERZHECZIVE 60mg BEORES
ZOBEEI AL DD, Kk {bEFix EE L
o, avie—nABlEx I VERERHcEEEST
zbhiem stz Cook B9 < v 2 DEBRIEIEE
BT 5 €2 s vEOHEESRELYRI L, A&
W, REPBCESY S ch -oht, BENEBREr
B\ TR R 2 TV 5.

Y % 3V E OHIEEET 0 — o) RUSIERES HiT
BRI, v THINIDTE AL M S R Tu
5. Tibb, Tanaka LOGE <Y ADH A LA X —
ARIMBRBUE LR EBRDIOED C 5 § vER(ILA
THERT A L, ZLTA7Fvda VY-S
PURE LIRS, €% i v EOfifkEtigns R
D seos — THITOBIETEC X 5 2 & 284 L.
Ehe, TADL® X~ Y ADBMID mitogen i
L) VARYGELMREOE 2 s YVEDHR, FLTE
£ { VER & » TRIFERIE SR iR o ks
M 3T 5 BRI R, D, va 1 vEiR~
Aos— TR S L L, R Rk sm: T Rl
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YHET AN TRE L. bhblul, 7r—+
1 FAFY—E D CDs/CDs ¥H L, CD4/CDs
MNEX I VERBEEETLCEMEE LY, LrbES
REE L X AOHBNEFRERT 2 L B, CDy/
CDs D fE% st~ o< — THE Bl i &3 T
Eio o LR OBEXEET D E, T, O
RIEDEC X A EEGHEY, €2 I vERGR X
73 AT MHC $iFE GEEGHEATR) ¥ BET
BATHEMAVRIE I WD, Fio, MG Y v EREHE
BELEEELRARbIh-Tcb DD, €& 1 VERE
HWEEYRL, SO IHTILOEELD.
El-Demiry B3R5 FRAECT %5 BCG B
BAR LD, EHESLAERC, helper/inducer T-
cell 7D Y v BRBHEBHRD TS, bhbhd
R A LS s S hishhidlie b icv o
EUROZ ETHS.

T, EXIVEVZ EDBEEIFELDLR, KK
B <7 AR HWGICERT, Y v SBRYERIGE
g r LC, 5~201U/kg/day o€ x 3 YEJEBR
BEE T ARG S, 801U/kg/day Tixidl
INBZ EERFEDI. bhbhizs . P2y, €x
IVERBOERE Lo THBIIRETH B15, Lk
B BEROMPEESY a2 v b v — LD 2 SRET
EDHBONFELY L L, Wang 59 32 ~4 S0
BEIELE LTV B T E, T L ThhbhOERT
IPEX IVE 40mg T2 v e —ABD 2%, 60
mg HT24ETH -7 Ehh, BIEFREELD
ha, Lrl, IfSETRRMRES AN, LR
H® L h Y, BEERERCOWTUL, ToRBRHOK
WAHBLDOEEL LIS, A E T, BEH
DRI IR TETh - Bl & LT, REYWED
BEE, BHEUH, ZREYWEL £ I VEORS
B BEE BExA v, HLORTFHEH
CHELTW b DEEZLNRS.

AKFEF, €2 I vEORWFRE Bbh s RETR
ALY, ZUINERCEEL, i, BBEOMHHIT
B, B roBERCENSADRIEP - TEL, BE
MRS h, T, EEINHSRO KL Axico
T, KEBEIZILRMEILAr ¥ o — Db LiTiiE
INDHRE(HEOHD LD EELBID.

& B

3B D Wistar RIEZ » % 4 Bac 400, 30816
¥FTCERIVERZR, avir—nVA, €X3IVE
40mg/l00g £, ¥x IVE 60mg/l00g &, 1T
HEL, TOM B »17EKE C8HAM, &£

0.05% BBN &HKEHL L, 30@EBECEE LT
BEERE D FAEREE, D A MEC X § VER
BE, I Y v SBREK, Mt CD./CDs % X O&ED

)V ARRBEEARAIEL, X I VEOHESHEY
BEF L., UTOfEY 2.

1) BRHKILEX I VEORBEDEIIZS bR
f&f)l’)‘f'\:.

2) MBFCIEZ I vVERZRBE €23 VE
60mg BCHEEENABN, &3 VE OHIEE S
BixZ@abhicd, ki, 2 v e A BEOMcE
LT o T

3) MY v RRE R AR CERA LRI -
Foht, REMABREC RS U VRBEEST E & 3
VEREREMEEYR L, ¥, CDy/CDs kb
23 VERENERT I OhESEE Y, —F, B
BERMEIETL, ¥£ 31 YERBEKESCEEMH
fan MBS 5 & & X h BB /ER
THZ ERBEIhi.

DEDERT D, €23 vEDFHRTHARE LT
OFE ROV TORFHRE T E T, 5B
oAy o — A X HRFDOERH D, i, FOff
HOHAHRIETHD LD LEEL LRI

ARTOESEHTIE, B EAWEREEL RS
WTRELL.

AR, XMEREPIRYE —RFRC: BEES
63570757) OBIRAZH I LA FEL, R#logEELE
7.
Bic, EsUEBEA o & LT8R
ot LEd. E/, REARDIC OLTHETROD &
¥ U BEE KRR HERE B EMEIC RO UET.
LI, ERICEB TN S B O R EE B
#HofLET.
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