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Vitamin A, BCG, % Butylated Hydroxytoluene(BHT) 7}
UrethaneZ5 % Hlif Al vl =] = 8o BHst
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An Experimental Study on Effects of Vitamin A, BCG and
Butylated Hydroxytoluene (BHT) in Development of Urethane
induced Pulmonary Adenoma of Mice
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Urethane¥if 2 3= MIRHFS 19434 Nettleship

of K& A& WMEAgen, of WEE 2 H FE H

P HEE(Orr, 1947; Larsen, 1949; Mirvish, 1968)¢) f#
# MR 9. Urethaned Aol HBRG # 2~3#
Holwl %3EH: WHgol Mol BWEso], ERBMHLE o
KA 1R MMMl A didcd FilglEol el 3
3.(Shimkin%s, 1975), WlREE shol i, #HEME, A
W, SLEME %% o o7vhy #ch(WHO IARC mono-
graphs, 1974).

Vitamin Ao EWHEZ (FREHS S8 o,
Vitamin A7} o214 L9 FEEsy MAHHES 3
et odl AEM HEo) ® (SpornZE, 1976), vitamin A
st ZEE A ¥ FEYY WY BE RREkEel
3k A o} (Wong%, 1971 Harris%, 1972).

Vitamin A¢] @B MH) Biste &=, Chu ¥ Malm-
gren(1965)¢] %% hamsterd ¥, B, FEEM] ¥
o BRE W el SaffiotiZ(1967) ] K3 HRE Bt
A B #HEEe] 9o (Polliack%, 1969; Shamber-
ger, 1971; Bollag, 1972; Cone#, 1973; Rettura®,
1975: Sporn, 1976; SelfterZ:, 1981; A+ %, 1984), =
Wi %Ny (Dresser, 1968; Jurin%, 1972; Cohen
& 1973), AgipERay(Hill4%, 1974; Sani%, 1977), £
B (Sporn, 1076; Grubbs¥, 1977) % {L#H
(HauswirthZ, 1976; Craven®, 1977) o2 HME
i REEe Ak

BCG: Calmette @ Guérinel &) A2 SEEdA

t A 1984 79 149
* A& BIRAS 19845 A KR RIRBHRITER
(Rl —H;E o] Fol7l A4

# 40l RAT % MBENH A =9 BCG
= RAEHR Cheterologous antigen)oll 3l B K HE-2-
{R#A 718, HMEEEAD Hfle 2 At R
vt 3] A o} (Bekierkunst%:, 1971; Zbar%:, 1971 Bast#:,
1974). HD, i&HE &SRl ol v ERYd &% (Old%,
1959) Jeikd: Ee HRYE TRER 8%l A
(Weiss®, 1961) BCGel HifEsiRsl A4 it #HE=
9th. BCGE KT =% {FIR Hsld EEe Kol
e 2 fERdets WEsE LEdmye) v (Bekierkun-
st%, 1971 Lavrin®, 1973:22, 1978; Castes®, 1981)
= EA = WHEEA o8 EfEMez RIS
Pax 9l ov] (Stjernswird, 1968; Baldwin%, 1973),
=T WERED MHezE (RN 2E {FHA
gl @iz ot (Eilbers, 1971; Finkelsteing,
1972). 28 = KER BERE BCGE Aoz &
HEozA [HEY KRS B8/ Mf=Edds #E
% A+ (Zbar %, 1971, 1972; Hanna%g, 1972, 1975).
Meltzers(1974) & 3-methylcholanthrenee = %332
PafEiol A, Kurata%(1977)& LewisfliiE#ol A vitamin
A BB MR EEY BEEY B =e REH
HEPEA AQ o), vitamin Ast BCGE Fifo] #5
=1, BCGe] WG E} vitamin A8 #£BEz =
u] obo} M= vt W& v At

Butylated hydroxytoluene(JA T BHT=Z 5+ &
{epit-Hot o, A9 EERA BB 3~58 #o) HIH
Tifusmias] Hige] Qolvk=, MifuMfiA thymidines
DNAg Al Windel ==} fFel DNARS HMmE
Rey, 7 &R WEEY #ng deddz st =
& 439 uvrethane 5 MHIME E¥RIA BHTE K
R ezs EWERLE REdAGE BEE o
o} (Witschi%s, 1974, 1977). Vitamin A<} BCGe HH
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JHR R el A Bage] wlol Bl dow, BCG
9 %538 urethanefB# FHfRME] A) urethane®] ik
wmigho] M WL 9o (Bekierkunst%, 1971 ; %,
1978), iEsELE #% R nla - B M Sed
BIE B ol 4 glglen, vitamin A B
MlEE I BBl A9 Kol ALk Mg
Haeolth. w3t 439 urethaneif it WilihEol A I
FEBHIR-E vitamin A9 BCGE &% =T e £
ate] MUBMEIASE REMes BEHEY B4 ¥
obw 7] of k. wholA A Bifel A & ool Bhel R
o] WGMAE-S urethaneo i H¥EA 717 wiIY-El vita-
min Ag} BCGH Hgsle] 1 @4 o R #Hst
MRS B e, urethane $e8 #5H A H e
SREEEREAY WL 2 BHTS [EBE#AE S BRI
o2 H# ¥Eistel, urethane FHEE MfRIES i 4
RE BES fiEsled 2 He o494

xRE % Ak

1 Rk 2 XEs

* Bl A A S H:ik 3l BT ) 10gm
2] ICRA 31 600rte] ol v, HEREEHIF(200mke]), WisE
MM SRR (2400t 2]) W AR IRMEM PLE R
FE(TORL2)) e w2 aA vhym, H1#ES 3ol o M
102 2 V5o E®3dd. A(NaCl), B(NaCl+vi-
tamin A), C(NaCl+BCG), D(urethane), H(NaCl+
cora oil), I(NaCl4+-BHT) R¥EEHE HEHEN =,
E(urethane-+vitamin A), F(urethane+BCG), G(uret-
hane+vitamin A+BCG) RS IEBIMH M S8 %
Bilfol =, J(urethane+BHT)EHIF S (HuB{iem £
W BBl Tl ko] £ 43 % etz Stis
Bejtiol E#stel, BikATRel olx BYT mAM &
g AL Fle 8 389rtEl Al £ BRI BWEMK
= H1ES 2 8 1EY & BRI 1H S8R
BEEE-E FIESG on, & BRBAA #EEHRE 3~5
ule] X BES Pl FHMES Rehel SR HiH
B et R e

2) %M 2 BwHEAS

BCGE= Bir{REbEel A #E 1. 3> 10°CFU¥/mlq]
i ghEakol, 0.1ml H) 1.3x107 CFUE C,F,.G
PERS Hfk 3 A3 A WS AT ' A
T 1E HE§bet o

Vitamin A:x 5% MUCOS Emulsions GmbHftof 4
%3 retinol palmitateZ A, B 300, 000unit/gmet

* : colony forming unit

Table 1. Experimental groups

Group Treatment Numbers of animal

examined
A NaCl 34
B NaCl+ Vit. A 30
C NaCl+BCG 29
D Urethane 43
E Urethane+4-Vit. A 53
F Urethane+BCG 49
G Urethane+Vit. A+BCG 57
H NaCl+Corn oil 30
1 NaCl+BHT 24
J Urethane+BHT 40)
Total 389

Lyl =, 4°C WA RSt oot W AR
shet &F V)& Gllga ket fidl 5o @
Bt vh. Vitamin A+ B, E, GEE I Skl Wie ke
# 150,000 unitel] Beshe] FE A Pvl M 20 Jg
B A kN R HeSet o o

Urethane (284 Fisher Scientific Company #fh)-&
10% CHEAWMA BEWo.r BREste, DLE F.G JE®%
FEoll B8 gm¥ Imge BCGY vitaminAE T #
6 HYE M 20 ARIGE S FDRIRA 4t o
o, HEAEEKE A B CHIT $RHEET urethane
fegnel e &S WA Hger o

BHT(H# HEO#PHAEG Wi = S5 7 &
ol I, JE%Tte] ¥8H1 gm'E 0. 25mg-& urethane HH
F RS B o TER Y[R 1 e R
warstg o, Seer] FChlgERAReR WS
HREERE (HDol BHT #fio} b2 el MRS
Py dEg 84l ot

3) KM

Urethaneftfilfe #2 #, 48, 8H, 128 3 16
##& PHREBRE S5 o, H24He BHEESS HifT
33t} Urethaneft8a th 57238, 4 3 8l M=
fpidie) WEMTE BB A3 £ 5vle] MRE
ABAESY e, WRMeZ 48 BHERE 27
(B 0.5mm LLE)S] Wftifie] Vel vir] 4ifpd 12
HRUE WY RERES i Bl St »
WA @pe BREme R Ayer el st ok

4) HRRE BERE
Ao s sl 'l 8E-S SHEt e, JEEE Y
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Table 2. Mean body weights of mice

Weeks 2 4

8 12 16 24
Group No. BW** No. BW No. BW No. BW No. BW No. BW
mice (gm) mice (gm) mice (gm) mice (gm) mice (gm) mice (gm)
A (NaCl) 6 12.2 7 4.5 7 22.9 9 29.7 10 33.0 13 36.3
B (NaCl+Vit. A) 6 11.0 7 13.5 7 22.3 8 27.5 6 3.3 15  30.6*
C (NaCl+BCG) 6 12.2 7 16.3 7 2L9 8 28.6 7 30.6 12 32.8
D (Urethane) 7 1.3 8 4.0 5 22.0 11 26.3 15 30.1 10 32.3
E (Urethane+Vit. A) 7 10.7 9 15.2 8 23.4 16 30.8 19 31.8 12 3L.5*
F (Urethane+BCG) 7 1.9 7 14.4 9 22.9 14 28.8 16 331 13 33.3
G (Urethane+Vit. A 7 1L.7 8 14.1 9 23.4 14 30.7 20 30.4 14 31.2*
+BCG)

H (NaCl+Corn oil) 5 1.8 6 16.8 6 25.3 32.4 10 36.0 14 335
I (NaCI+BHT) 6 11.8 7 18.4 7 25.6 6 288 13 33.7 13 32.3
J (Urethane+BHT) 6 11.3 15.3 8 23.5 11 27.8 13 28.6 13 33.5

* Significantly decreased compared with group A(p<0.01)
** BW: Mean body weights

Table 3. Mean lung weights of mice

Weeks 2 4 8 12 16 24

Group No. LW** No. LW No. LW No. LW No. LW No. LW
mice (gm) mice (gm) mice (gm) mice (gm) mice (gm) mice (gm)
A (NaCp) 2 0.20 3 0.32 3 0.28 4 0.39 8 (.41 14 0.39
B (NaCl+Vit. A) 2 014 3 0.3 2 031 4 0.36 4 0.43 15 0.37
C (NaCl+BCG) 3 0.24 3 027 3 029 3 0.34 5 .42 11 0.38
D (Urethane) 3 0.22 5 0.32 5 0.29 6 0.32 14 0.45 10 0.42
E (Urethane+Vit. A) 3 0.26 5 0.24 4 0.28 12 0.42 17 0.42 12 0.44*
F (Urethane+BCG) 3 0.24 5 0.33 5 .37 9 0.37 14 0.47 13 0.43
G (Urethane+Vit. A 3 016 3 0.34 5 0.31 13 0.48 19 0.48 14 0.47*
+BCG)

H (NaCl+Corn oil} 1 0.20 0.18 2 0.34 4 0.47 8§ 0.45 14 0.42
1 (NaCl+BHT) 2 0.23 0.34 3 0.43 3 0.38 2 0.46 12 0.45
J (Urethane+BHT) 2 0.20 3 0.30 4 0.33 7 0.44 11 0.47 13 0.49*

* Significanily increased compared with group A (p<{0.05)
** LW: Mean lung weights

MERES AEY $ 10% il z228 He R
FENE EAREER & L fic 480 ELE L0
e 1ES] ES WM hloz Klstod deid @
#E o1& S5po0 2 HY)ste] hematoxylin-eosin@E i 3
&g fTsd s H-ERGS BF4s 2 kRgiime
2 BEste Wil MEED A Wi g 2%
fiEstd o, MMzt BIEREE o figiE Haksls
HiRme sz 83 BES S AlE HER 0.5mmrt

0% o] ar]ld Htte w o FH 275 BERK 05
mm K 27 0.5mmEl el Aoz vye] HWE 4
#ratdl .

X B & &

D 452 MK HH
% WL A 8] urethanedBl £ FpiATE #E Mo
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Fig. 1. Mean body weights in each group(A,B,C,

D,E,F,G).
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Fig. 2. Mean body weights in each group(A, H,1, J).

= HIGEZAA = ke v 28 BHE vd HE 4
B R glgdoev, #24o] A= vitamin A HE
KA (B,E,G)o] HBHEA) Hal Hudl %E ®
% BE v (p<0.01) (Table 2) (Fig.1,2).
2) AMEE A
# BB A RN WEER Bt Hl6EAA =
& BEMlol Buklis ERE Mold]  9gtod, 243
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Fig. 3. Mean lung weights in each group
(A,B,C,D,E,F, G).
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Fig. 4. Mesn lung weights in each group(A, H, L, ]).

Az urethaneftfit HIH(E, G, [0l HMBE(A)
e fiEY MEE SME 23 (p<0.05) (Table 3)
(Fig. 3, 4.
2) RERE B
HEX RN
A. NaCl pesn SR
NaCl2 {813 HEMI A= #16EAAE EHi

Table 4. Effects of NaCl, vitamin A, BCG, corn oil and BHT on numbers and sizes of pulmonary

adenomas in control groups

No. of tumor

Group No. mice  No. tumor bearing mice (Weeks)
<{0. 5Smm(*) =0. 5mm (*)
A (NaCD) 34 1/14%* (24W) 1.1
B (NaCli+Vit. A) 30 1/3%* (4W) 1 (0.3
C (NaCl+BCG) 29 0 0
H (NaCl+Corn oil) 30 1/2%* (8W) 1 0.5
1 (NaCl+BHT) 24 3/12%*

* Average numbers of tumors per mouse
** Numbers of total mice examined at that week
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Table 5. Effect of urethane on numbers and sizes of pulmonary adenomasin group D(Urethane)

Weeks after No.

No. tumor

No. of tumors

urthane Tx. mice bearing mice (%) N iO Smm _(*3 T sosmm (%)
2 3 1 (33.3) 1 (0.3
4 5 0
8 5 3 (60. 0) 4 0.8)
12 6 5 (83.3) 19 3.2 9 (1.5)
16 14 12 (85.7) 59 (4.2) 45 (3.2)
24 10 10 (100) 32 3.2 49 (4.9)
Total 43

% Tumor incidence
* Average numbers of tumors per mouse

e e S g, E24el Al K 0.omm AR

o AL WiliTo) Ba:sel o, 0.5mm Ll 2719

MRS Bggs) A 9 okch(Table 4) (FEMHE Fig. 1.
B. NaCls} vitamin A #:51 B{EB3E

NaClz} vitamin A& [E#§e] LB AT A =
100
%
S
3 D
- E
F
] J
i G
{D: Urethane, E: Urethane + Vit A, F: Urethane + BCG,
[ G: Urethane + Vit A + BCG, J: Urethane + BHT)

X 12 16 20 24

Weeks wfter urethane Tx.
Fig. 5. Incidence of pulmonary adenomas in each
group.

urethane F{8l # # 4 @ol 4 RFTMY BIER0 8%
Hgdent, WML g4l RE=A g
(Table 4).

C. NaCls} BCG i B

NaCls} BCGE [Riifol LR SRl A & uretha-
neflbB 2 EE 2482 2 el Al Il
o MM WE KE WieFRel Bgs A ook

D. Urethane ftfl $PREE

s -
No.
J
5r D
4 E
AY
G
3L
F
2
I -
T2 16 20 24
Weeks after urethane Tx.
Fig. 6. Average numbers of more than 0.5mm sized

pulmonary adenomas per mouse in each group.
(D: Urethane, E: Urethane+Vit. A, F: Ur-
ethane+BCG, G: Urethane+Vit. A-+BCG,
J: Urethane+BHT)
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Urethaned Hifshe] MilRIE-S A 71 BHEEAA
+ urethane %8 #% 2 8ol A 3sl=}F 1 ulzfedAd
RFT R GBS BRY o slslent, H4BdM e
BREEA gt H8BIA = 50kt 30kl (60%)
A HE 0.5mm K MilghEo]l WLz, #12
Hell 4= 83.3%9) [HHFEES vy, 0.5mm HE
o MREE s e i) AT =t BE
Bk arlsh Windted H24E A & 100%9] HEHE
#L wqdvt. ER 0.5mmll b 2719 g =l
B OTENY 12804 1L5E, #1688 A 3246,
52481 N 4. oA} (Table 53 (Fig.5,6) (FHEKE
Fig.2,7,8).

H. NaCls} corn oilitgl $BR

NaCl=} corn oil& Aol Hedd 3t SR A =, &
8 HAA 2ula}E 1vlzlel A A 0. 5mm K] EHE
WME #EEie) MLtslg oy, H247x 0. 5mmld ) 2
719l IfikpiEe #iEcs] A sk gkt (Table 4).

I. NaCls} BHT Bl SRR

NaCls} BHTE [lbgol #efd BHETE] A=, 424
Mol A 12u}2]F 3ulEel A EF 0.5mm EFe HilR
flol eI ek, 0.6mm L. =72 MikEe B
#5512 ggkeb(Table 4) (BE KE Fig. 5).

BTN SR KR

E. Urethane=} vitamin A BB BESE:

Urethane®} vitamin A% [AIFFo] HERSE EEETEC] Al
& urethane #%HL % 4 4:8ol A H&A 0 dmm FHE2
MM sifol Sebel F 1uleldlM HEEYdT, ¥ 8
Mol A& 4 vtel 5 2 ool A BEE G H12iH6 A
91.7%9) BB AS Boles, H24Me Ao B
BiAEL 100%l Atk HE 0.5mm LLE =719 B

KphEel oleld RinEEE 12804 L2, $16HE
o] A 2. 38 #2450 A = 4. 080 9l.e, urethane #
B OWEEE(D)F) ks Sl6EN A HEE RRel B
#He EHEE 29vH0.05<p<0.1) (Table 6 (Fig.
5,6) (RLEAMME Fig. 9.

F. Urethanes} BCG ¥R K%H

Urethane®} BCGE [RFpol] #rilst RE¥HN A= ur-
ethaned} M # 22 Bl A 0.5mm Xie) BIRRH &
fiie] 3ule]F lulelel M @WE=NoH, E4HAMAE
HE== gotod], HEHAANME sutelF 2ot A
0. 5mm Ko} KiiREEe] #HEEA At 12BN A 77.8%
o Mg BAAEE vHor, FHol B dtel &
B gl a7 Windted, #2458 A LE gl A
Thilgidel MWeERG . HE 0.5mm Ll E9 FilRES
vh2l ¥ AR #1284 148, #16HEA A 2.0
18, #2480 4] 2. 7E= vhebv}, urethane 15 BIREY
(D=t @sld H16E 24l A WE REe #
itEfe e HESA WEE A (p<0.05, p<0.0D)
{Table 7) (Fig.5,6) (ERKB Fig. 3, 10).

G. Urethane, vitamin A 2 BCG ¥ Wi

Urethane, vitamin A ¥ BCGE kel £HE K
Ffol A &, urethane #H1 % H2H 4 HAA B
BhME FEol HEAA dotov, HBHAAM HER
0. 5mmER MifRife] 5ola]F 1wl A EEs ek
128l A 0.5mm LLES] Filgidol vebwtov], 77%
of B WERE 2Yn, F2HENA = LE FpdA
iRl gawksl e A 0.5mm LLL BAREES] o}
g THEss #HI12EAA L 1E, ®16HE A 248
#2480 A 3.3 E ¥, urethane ¥EE1 BB (D)ol
El 5241 A HitEM e HES MRRE NH &

Table 6. Effect of vitamin A on numbers and sizes of pulmonary adenomas in group E(Urethane+-Vit. A)

Weeks after No. No. tumor
urethane Tx. mice bearing mice
2 0
4 1
8 2
12 12 11
16 17 15
24 12 12

Total 53

9 Tumor incidence
* Average numbers of tumors per mouse

No. of tumors

(%) - .
<0.5mm *) =0.5mm *)
—_— 0 f— J— j—
(20) 2 0.4 - —
(50) 2 (0.5 - -
(91. 7> 57 (4.8) 14 (1.2)
(88.2) 92 (5.4) 39 (2. 3)%*

(100> 42 (3.5) 48 4.0

#* Decreased tendency compared with group D(0.05<p<{0. 1)
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Table 7. Effect of BCG on numbers and sizes of pulmonary adenomas in group F(Urethane+BCG)

Weeks after No. No. tumor %) No. of tumors
urethane Tx. mice bearing mice ¢ <0.5mm (%) 20.5mm (5
2 3 i (33.3) 2 0.7) b -
4 5 0 — - — — -
8 5 2 (40. 0) 2 . 4 - -
12 9 7 (77.8) 44 (4.9) 13 .4
16 14 13 (92.9) 75 (5. 4) 28 (2. 0)**
24 13 13 (100) 56 4.3 35 (2. T)**
Total 49

% Tumor incidence
* Average numbers of tumors per mouse
** Significantly decreased compared with group D(p<(0.05 at the 16th week, p<(0.0l at the 24th week)

Table 8. Effects of vitamin A and BCG on numbers and sizes of pulmonary adenomas in group
G(Urethane+Vit. A+BCG)

Weeks after No. No. tumor No. of tumors

urethane Tx. mice bearing mice (%) 0. 5mm o) >0.5mm )
5 ’ - _ _ _
4 3 - - - - — -
8 1 (20) 3 (0.6) - -
12 13 10 77 3l (2.4) 14 .1
16 19 18 (94.7) 77 4.1 45 2.4
24 14 14 (100) 49 (3.5) 46 (3. 3)**
Total 57

% Tumer incidence
* Average numbers of tumors per mouse
** Significantly decreased compared with group D(p<{0.05)

Table 9. Effect of BHT on numbers and sizes of pulmonary adenomas in group J(Urethane+BHT)

Weeks after No. No. tumor %) L No. of tumors

urethane Tx. mice bearing mice ¢ <0 Bm (%) >0.5mm *(*')""

2 —_ — — — —_— —

3 _ —_ _ — — _

8 4 1 (25) 4 (1.0) — —

12 7 4 (67.1) 7 (1.0) 7 (L)

16 11 7 (63. 6) 56 (5.1) 28 (2.5)

24 13 13 (100) 65 (5.0) 69 (5.3

Total 40

9% Tumor incidence
* Average numbers of tumors per mouse
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2.3 o (p<0. 05) (Table 8) (Fig. 5, 6) (3R Fig. 4,
11).

mAEEm R KRE

J, Urethanes} BHT fiifi ¥rigae

Urethanes} BHTE FBEol Hion gl €5l A & ur-
ethane JEBL & o2 ol & 4 MAA & BRI fEE
ol A Agtort, #8 Mol A 0.5mm Kol B
Btk GEEH V0 E BjRMde) 4nte] 3 | ulelel 4] HEEEQ
oh 128 Al Wikl 57. 190 A el oo,
Mefdjo]l MURTS e} MBel #sh mA St Hnshe
H24B A = ZE Bipel A M) BWE= g,
& 0.5mm LLE FFIREES]) vlel g TH@Bs #1250
A L OE, Si68AA 2.5, #2480 A 5 3@ U
ebwtes|, urethane #8 WEIED) = e unl, &
128 BI6HA N = o3le) W kel ffe =
Btel, H24WAA JEE EKEC WEsA (R gl o
WA BH L 473 A Fokd(Table 9) (Fig. 5,6) (%
HEHE Fig. 6,12).

BiE 3 B

Al2l #d-e urethanefbit # w1674 = Alae
¥l G2 B o 2 Biinshel e b, 2486l 4] vitamin A
FER RRBIE(B,E G)o] BMBE(AYY Ml 4 &
EORAE R, o)E vitamin A9 kB B
R HiEHe s Bk EfT & 82 29, vitamin
A REFA A WEBRSE 3 A2 HER Er
Yo B2 vitamin Ayl Y Mo w e eg
wmE g glvh. Ao WHEAL urethane £ #
HI6E7AE £ HHRBEM BHwils L8E 2 4
dslevt, 24l = urethanefyfl BEH(E G, D
of HBE(A)el teal HEYR MEES] Mms ngs
dl, ol urethaneel fk&: Rhfusliffuel BiE%E= My
el FEel X8 Bz Ao, WB{RERN
B OEBNAA HEd mEge Mme o E¥eld
BHTS| MEE{REHEE Rpds Has ngod,
TEFEIEA R RN A= BEIHRRS hEe
Aoz 75371 of 3 gt

Urethane-¢ #8a3HA] o2 #WEPG A= B 0. 5mm
Hbe) FilRiES #EYE 4 9ot urethaned #E1
3 HEBFol A = urethaneit® #% #1281 A 0.5mm
Bk 2212 FhilgEel vebvhA, Bide] Bl wha}
JEggel #el 2717) Winste), H24EANE BE ur-
ethane®tS WEITCl A 100%2] MG Bae v a
o Urethanef:81 SERBID) = WMl 25m

HBIHETF GO% % 0.6mm Lo MG vz
# THENS KXo HERY HI12EA4 DR%
Bfol L.5fEa¥ Jal, ERRE 128, FRHBE 1.4
8, GH®EN 1.1E=, $16{8d4 5 DB 3.2
olel tea), ERWE 2.3, FRBE 20H GRS
TF 2.4f82, 222 #2484 4 & DREREC]) 4. 9fEd
u Hd, ERBH 408 FERE LHE GEBRD
3.3EE WAE wgch #1604 urethaneiii o
WEE(D)l thel BCGHEE MHIMBEE(F ol A #esi@
o2 HEY WERENEHE 2o, vitamin A
5 TIHERBH(E)d A& BENSY Eae ngdd.
#2430 A = BCGHE MHIB%BE(F) 4 BCGY vit-
amin A FIRHEEL MGBRTE(G)S #MiLBmes &
B MEREMHE 25 on, vitamin AL SR
BI(E) S MAf2 HAae »gdoyv, #atEy ARl
< Y3t =dx vitamin Agt BCG R #£8 fs
K8 (G) & BCCHA MHRBI(F) 2o o8 I
BEENHSR dolA] BCGY vitamin AS) Mz
K gl ik

Urethanef& i #IHEGTE(D) 3 SRR Hioa 2
WEECI)E 0.5mmbl 1 2719 HilREe] cle® Fi
MRS Ao s hEreld, #1289 4 DE®BEo] 1.5
vl Jeal, 3% 1.0/, S16HAA DRI
o] J.2Eelel fbal ] EBIte] 2.5 MEEREe] o
o) M R S Relon, 4= DR
Bito] 4. 9@ 3, ]EHB 5 MEL HBRE
of R HITE RYlo), HiBme s Lo
aglel, zel®m EHE lmml b 2719 FEES] o}
W OFIMEEE DERI 0.3 Hd, ] RmeeR
ol 0.6fs Wime tHme wych

Kauffman(1974)2, urethane #iB # 2:BRIS 501
WOE T B Mot BT MY, 2 Bsa
Jhigtel 5l & 257t B e, %5EYY 10840
of 5 18 Wilhiel MiliEEe] Y, AKudps
EES-E st 6@ £ 207 LE HWmadz
WEdtA o=, Dyson®(1975)-, urethanefit # &
238l REYMN RIEEEST Mgk B, 2
ER#A = sk A¥A Wpscbz §gd

Colezt Foley(1969) % ul #8 %& WHHE (Lappe
3, 1970; Trainin%, 1970; Colnaghi%, 1971)°] ure-
thaneol K& JERANL Bkl A MM Bwe BEE
+ rstE ev, BT GorellkZ(1981)2, urethane
B o538 ¥ natural killer(NK) i iE#E8 ) 8
Wate], 4B LHEE Yot T~BRE B4 ExEe
Hstel 14~I18AMH otz 3glon, ki s~
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1783 A/J miceo] urethane$ ¥BRSHH, NKEHES]
EF7 A% B FEelslen], MREES B
#o| & st BEBHL Bk A, oA B
H.2 urethaneo] k& NKiEhgeel ET- MlRME B
TR A EEY BEEcIE BHRYN —EA%z
Ak

& RN = urethanelt8l # #2BY 6 Hlos
fuol @il HEHU T, #H8FJAE ERF 0.5mm
Mo MiMRiEC] velgtes], Fi2#dE 0.5mmLlk
o FhlEe] MES o d& HREF Kaulfman, 1974;
Dyson%%, 1975:% 5, 1982)#l&sr —H & RiRel
gtk

Vitamin As @R BRd MRSz, XETd
M) EHEE REAd LEas, #3 oy B L
fE OB fEEE, A, R, WREMR Y BBY LE
o) FaMe RES 8% LB (Bern, 1955;
Shierman, 1961; Guyton, 1981).

W Bl A vitamin A $EZIES IR W WRE
$hio] B Lk 2o 7= (Clamon, 1974), 1k
wigd S RV ERY Ak REE REHC
Ee BAL 44 wA B Wole(Zile, 1977, B
TR B s g4 Bt §efNewb
erneZs, 1973; Cohen%, 1974).

ol XS RBWEH A vitamin AS] K& RE7
WY BE 3 RET AT WAz g, T
EBT feRsEl M A BRs Tl g
FEEEye 2 vitamin A7} B 3 MBHE RBEE(RHEM
24 ez 475 =2 gl oy (Dresser, 1968; Jurin
2 1972; Cohen’®, 1973), NI WEBMye 2+ HRD
we) v RS 2 EEES el Al EEY
B #ol A retinoidso] ¥ HRI{ @REHSEH U
CRBP{cellular retinocic acid binding protein)+} RABP
(retinoic acid binding protein) 7} #IF= = gl 2.5, o}
2% HAaEHY FEY vilamin A7 FEI FE fE
M gohe e EEsl =, o124 DNA &R
9 HSHNiERE Dt BERES MSEce
A o) o (Hill%, 1974; Sani%s, 1977; Trown#, 1980).
EEEN e B WiEpEd BiHa LERdAAME BK

= EbA M B ERK Mt ST e
o] FIRkel feEeHAl = &dl, ol vitamin A o] g
ERE ARme BEAD =N Lime] B4
ez #Es Qck(Sporn, 1976; Grubbs’f,
1977).

A (B Ao 2% vitamin A7} (R BEHE
o) {RBBR MRS W, FMEMEA fFRHIHER

e85 ¢l ch(Hauswirth®, 1976; Cravens, 1977).

Vitamin A9 A& #HHE=zA BHEEET 2309 £
#A 7o @iEes Qo (Polliack %, 1967, 1969, 1971:
Smith%, 1975).

HREY vitamin Ay EEEML HHEA K3}
MRS, FRODERAMIN, M) HBE T2, lyso-
somal membraned FREwEAA Hidiol PRE Jk
ol, HEH L MDA MEED WY BEHHS FEA
2 #REA B BEHSS BEITZ RSz A
o} (Bassett®, 1965; Dingle, 1966; Polliack%, 1969).

#* %ol A urethanedifi HBEE L urethanes} vit-
amin AR P MEHRKI HEs wd, EEe
BHke HEER A9z o4 H& 0.5mmbl k9
MBEG elel FHEEC BT EHEE 9o
HistBm HEKol glel, IiEH A &= vitamin Aol
BIERES BHASHE Rt J4sd. o=
R, A vitamin AYF FEEREEN = RS
27 Feh EERRE-S MHTHE o Retturasf (1965)
o} 59 kigE —E.

K& vitamin Ax LAESe BEE KT 5 A
o, ggamst KESF, Hkel HIZE WW
ol ARl A HimEmleA @RS Bl 2
o}, & Ko A5 vitamin A R A REFRR 4
RS e B Tebxvh. Kol &R retin-
oidsi= R4 vitamin Aol Hsl Fol A= fol W
i #Ex o @h3d =z 3kl (Bollag, 1974; Spornf,
1976). 281 B 2 hiEAsl 2ok stz Bkl ¥
ME B retinoidss M ol Rk FHEe
A4 2t

BCGE Jpfr Btk wuc(Emz A, #@MkRe &
#Ed FiHe RES MHsted (Bekierkunst 3, 1971
ZharXs, 1971; Bast’%, 1974), |2l & HUEIERAA W
she WEMBEEA —ENe R AMHR-T WREE
Ao 98x o t(Evans¥, 1968), Mifel= NK
(natural killer) #i3+} macrophage like suppressor cell
P BEY #EHE ddz #@EE o (Wolfe, 1976,
CastesZ, 1981). Wolfe®(1976)2 #:# 6~8i8= Cs57
BL/6 miceol 10" BCG#€ s M43 # 2~15H
Atolol KEREPS EMEAINS] AMEEIEAFIEC] B glon,
48H Aololl MMy RREEC Bol Elel #RiRal
Wbated 3E#A e o e, 1 ARMRE
NK#jsel 7 sl o), Gorellk:(1981)2, urethane
o] NKiEpEES WA A7 Milgidel BET A2
o BESe 9ed, BCGe 2la] A urethanei® ¥k Hii
WSl Bel Ml E Mgl NKMMA MEs:
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Ao ® HEY T v

BCGE {kE#HH, virus =& Mol KA4 F5
5 EBY MBS EEAN7 2, BEFES EHbAAd F
gleon, =5 BCGE mice, rats, hamstero] 4] o] HRfH,
HEE, LEE AmEY BES Eldds #HEE
o) ok (Bast®, 1974). BCGS] HiE#R v HEMET =
) EEE wied, XA HRESL BEHHA
Fh= o 5 jE#el 4771 #ie] BCGE #Hisld Bb
WHRE MEY S+ g el (Nilsson, 1965;
Sjvgrens:, 1969; Ankersts, 1972). BCGE virusy}
{2 BEHE BE&AA RRE oS ZRMY HE
&R k= 3lw (Schwartz%, 1971), BCGE
iR = HEEE oy FES A S slol —
1 gEmsts et A BRAE dze &5 o9
o=z gtet (Ankersti, 1972).

A FEol A urethaneliEa MRSl urethanes} BCG
£ PR HAT MIHERNS Eskd, BEEe #WYy:
ol A MR FAtA Edldeoy, HK 0.5
mm L ke MilgiEel wlelE FHERE Hacshd,
BEREDSHZEEA EHESe . Meltzer®%(1974) 5 Ku-
rata®(1977) 8 vitamin A%} BCGE [ERpol #:# le
JEEIIHZR T o & HES g HET e glay,
ol gt IMEHIES MEMFEML vitamin Ad fka] A
lysosomal membranes] R&LEH:e] s 2 BCGe)
#HA BS Ebd o= B, vitamin A9} BCG [
FprEie) o)a] Al suppressor cello] #Ed:{b=l vl 84
(Kurata%, 1977), BCGell #at fiE R {ka A ]
ke BT vitamin A BeSFA A Hingot
= Bh(Meltzer?%, 1974) %] (ke A RM=lz Ut =
2|1} & Kol A= vitamin A2} BCG R #r&l )
HEETEN A BCGo BEMEREE BB L3
dh

BHT k% MiSRHEHRE urethaned] {ka] A 3
WB%el —1 MaifE"l #, BHTS KA LBl {42
HA EA MR #HIA Ml KER e
e Al FrEd ek b (Witschi®, 19770,

aud £ Kol A= BHTS B {GHERES MR
A BEY & 93ev, & BBAdA RER ureth-
anefifiEol o} WHEE S M EM e BiE
Bhz & 4+

Pk EEukE viel gel, urethanee] {k3]4] sl
MihEel 4] vitamin A9 WEHIHIBR  ifREke) o
o}, Kmel BCGe HEEINHIMEE iy BiEs
o}, Vitamin Ast BCGY JFBAHS #HEEE: A9
oo, BHTS [MB{R#ERE7 FolatA ol ol of

o BRFECE btk o EfTeloF @ o= EpEd.

B B

Vitamin A, BCG % butylated hydroxytoluene(BHT)
2} $:E7F urethane 3% BilpiEe] 34 2 BRE 7
A FEL REEMNeE A 3890e]S] 43
(ICR mice) & MY WIRBZES WEABEY 5
ez eI ERFS urcthanefifl HER®D
FE(#E gm#E urethane 1mgd A 2[54 LERM BEX
15, TERIHIR #48R FHEF (vitamin A: R kg
150, 0008 frol Xested M 20E4 ViR BY  BR,
BCG : 1.3x10" CFUE G0 3% KT 18 140, I
B Pel EW N (BHT: #E gm¥ 0.26mge #
U JlsP gD 3 1052 2 o) EHidte] o
b e BRE AU

D # TEitel 8h1 M 3 WSR-S urethanefi i
He gE24Mel A iR EME e, AFe BEe
R Lbs] vitamin A BYBL FREELG Al fEES W
L¥ Bz, MiERS urethane HH FEHNAAM 4
a5 WS 29 o, urethane HYEREpo) A % uret
hanes} BHTO] [y feER {REHR Tl A Bt e
MR g g 2l

2) WiIRMe 2 s B = 27 (E# 0.5mm
LLLDel urethane p5#E WilglE2 urethane Hf1 # 4
12iHel A vheldo o], BRM R =il Zriel HA
Yoo Wimg sol, $24Hol4 & & urethane 3
BEFAA B—3A 100%9 MEFL4S 2od.
Urethane ZE% Bilgldie) 4ol vitamin A, BCG 9
BHTZ} nl & = E#%-E dd

3) Urethane 3538 MifglE2] MBS HNHI7 5% ERFE Rl 4]
BCG= WESl BURIDVHER T ILin Higsd 2, vi-
tamin A= WHERENIH T #®i4std o », vitamin A
9 BCG [y 8ol &3 BBREIMNH AR E
% 4 algith

4) Urethanep# ¥k WiMRnie] NRSB{RER R Rl
A BHTS) Ne#{RiftdlE s 183 g

L1 &#, vitamin A, BCG 9 BHTY: urethane
AR EA ARG A - MRS v A A et
B EMH SRS BCG sl BRI A Wigslg o
vitamin A BRHEERF A = &igsld k. Vitamin A
9} BCG [mpf Prilel {3 (EHBREMH ) HESRT
gizx=) = oolw, BHTO HEERIGESS s FHES
2 kot
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—ABSTRACT—

An Experimental Study on Effects of
Vitamin A, BCG and Butylated Hydroxy-
toluene (BHT) in Development of Urethane

induced Pulmonary Adenoma of Mice

Yeong Cheol Kim, M.D. and Eui
Keun Ham, M.D.
Deparement of Pathology, College of Medicine

Seoul National University

An experimental study on urethane induced pulm-
onary adenoma was carried out to observe the inhib-
itory or enhancing effects of vitamin A, BCG and
butylated hydroxytoluene(BHT) in its development.
Experimental animal(389 ICR mice, average 10gm)
were divided into 10 groups including control, tumor
inhibition and enhancement groups: control group
(urethane: lmg/gm body weight, 2 times/week, for
4 weeks, intraperitoneal), tumor inhibition groups
(vitamin A: 150, 000unit/kg diet, 2 times/weeks, by
gastric tube, BCG:1. 3 < 10" CFU, one time, subutaneous)
and tumor enhancement group(BHT: 0. 25mg/gm body
weight, weekly, intraperitoneal).

The results were as follows:

1) Measuring body weights and organ weights of
lung, significant differences were seen between
control and experimental groups at the 24th week
after urethane treatment. Compared as control, in
vitamin A treated groups the body weights were
significantly decreased, while the organ weights of
lung were markedly increased in urethane groups,
and were notably more increased in BHT and
urethane combined treatment group.

2) Pulmonary adenoma with visible size on naked
eye(= 0.5mm in diameter) was not observed
until the 12th week by urethane treatment. The
sizes and numbers of tumors were increased in
relation to duration of time,

In the 24th week by urethane treatment the inc-
idence of pulmonary adenoma was 100% in all
experimental groups{single and combined treat-

ment),

No significant effects of Vitamin A, BCG and
BHT were encountered on the incidence of pul-
monary adenoma.

3) The inhibitory effect of BCG on the growth of
pulmonary adenoma was remarkably demonstrat-
ed, while the effect of vitamin A was rather week
in degree. The additive effects of vitamin A and
BCG in tumor inhibition were not clearly demo-
nstrated.

4) The enhancing effect of BHT on the growth of
pulmonary adenoma was not demonstrated.

In conclusion, the effects of vitamin A, BCG and
BHT seem to be notably significant on the growth
and less significant on the incidence in the develop-
ment of urethane induced pulmonary adenoma. The
inhibitory effect on the growth seems to be more
significant in BCG than in vitamin A. No additive
inhibitory effects of vitamin A and BCG and enhancing
effect of BHT are encountered on the growth of

pulmonary adenoma,
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. The lung of mice in control group A (NaCl, the 24th week), showing no visible pulmonary mass.

2. The lung of mice in group D (urethane, the 24th week), showing multiple pulmonary adenomas.

The ung of mice in group F(urethane and BCG, the 24th week), showing irregular sized and mul-
tiple pulmonary adenomas.
The lung of mice in group G(urethane, vitamin A and BCG, the 24th week), showing irregular sized

and multiple pulmonary adenomas.

5. The lung of mice in control group I(NaCl and BHT, the 24th week), showing no grossly visible mass.
6. The lung of mice in group ] {urethane and BHT, the 24th week), showing multiple and large pul-

monary adenomas. (O> 2mm in diameter).

. Histologic finding of the lung of mice in group D(urethane, the 24th week), showing two nodules of

pulmonary adenomas (Z0.5mm in diameter) (H & E, x40).

2. High power of Fig. 7, showing a hyperplastic adenomatous nodule of alveolar cells(H & E, x100).
9. Histologic finding of the lung of mice in group E(urethane and vitamin A, the 24th week), showing

10.

three nodules of pulmonary adenoma(H & E, x40).

Histologic finding of the lung of mice in group F{(urethane and BCG, the 24th week), showing two
nodules of pulmonary adenoma(H & E, x40).

. Histologic finding of the lung of mice in group G(urethane, vitamin A and BCG, the 24th week),

showing three nodules of pulmonary adenoma(H & E, =x40).

. Histelogic finding of a large nodule of pulmonary adenoma (™>2mm in diameter) in mice of group J

(urethane and BHT, the 24th week)(H & E, x40).
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