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ABSTRACT

This experiment was performed to evaluate the morphological responses of the gastric epithelial cells of the mouse,
inoculated with Ehrlich carcinoma cells in the inguinal area, following administration of BCG.

Healthy adult ICR mice weighing 25 gm each were divided into normal and experimental groups (tumor control group
and BCG-treated group). In the experimental groups, each mouse was inoculated with 1 107 Ehrlich carcinoma cells sub-
cutaneously in the inguinal area. From next day after inoculations, 0.2 mL of saline or BCG (0.5 mL/25 g B.W.: 0.03 x
108~0.32 X 108 CFU) were injected subcutaneously to the animals every other day, respectively. The day following the
7th injection of saline or BCG, each mouse was injected with a single dose of 0.7 uCi/g of methyl-*H-thymidine (25 Ci/mmol,
Amersham Lab., England) through tail vein. Seventy minutes after the thymidine injection, animals were sacrificed, and
gastric tissues were taken and fixed in 10% neutral formalin. Deparaffinized sections were coated with autoradiographic
emulsion EM-1 (Amersham Lab., England) in a dark room. The number of labeled epithelial cells in the gastric mucosae
(mean number of labeled epithelial cells per 3.5 mm length of mucosa) were observed and calculated. And for electron micro-
scopic observation, gastric tissues were prefixed with 2.5% glutaraldehyde-1.5% paraformaldehyde solution, followed by
post-fixation with 1% osmium tetroxide solution.

On the light microscopic study, gastric mucosae had no morphological changes following the injection of BCG. On the
electron microscopic study, in the BCG-treated mice, myelin figures and multivesicular bodies within the gastric epithelial
cells were observed more frequently than in those of the normal control ones. On the autoradiographic study, number of
the labeled cells of normal control, tumor control and BCG-treated mice were 380.2 (£31.35), 426.1 (£28.43) and 301.8
(£34.63), respectively. In the BCG-treated mice, poorly-labeled cells containing only a few silver grains of *H-thymidine
were observed more frequently as compared in those of the normal control and tumor control ones.

From the above results, BCG may suppress the DNA synthesis of the gastric epithelial cells, but does not results severe
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fine structural defect on the gastric epithelial cells. These results suggest that BCG is expected as one of the effective sup-

plemental anticancer drugs.
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Adgupl il oz o] 8% BCG (Bacillus Calmette-
Guerin)g Foi3lH Hz54 THZE A ZZAM
29} 22 A A = (suppressor cell)7} Aol wds}l7)
] Z (Klimpel & Henney, 1978)¢]] w}33tsixle] Hlsgol| =
ofatd shelabrt wom Foko] AL HAE Fa
31t} (El-Demiry et al., 1987). Ratliff et al. (1987)2 71548 o]

£ nude mouseE- ©]-4-3F AFe|A] BCGE W4 ol Fof
stole We) Peraigols BCGo) A4 Azte) Azt
2oy o wo} AeiEHe Basju 5
At 21kEAe] 7S = 38t (FAM: 5-Fluorouracil +
Adriamycin+Mitomycin C)& ©H=o 3 |38t 7o) v]3)
siete ] vEe] WP ayA| 2 BCGE 7 Foi3id
3}3kAd el cytokineo] Z7}3tt} (Popiela et al., 1988; Zembala
et al.,, 1993). =3t HI e o 24 BCGS A}g3sP4H alpha-
interferonel] W]ake] Fofo] ALAYES AA3] FFHAE ¥
ok o}zl BCGS} 7 BIElI(A, B, C E)& disoz &
oJ3t o] u|elile] HAWe{HS AR 2pedAbs
A Z (natural Killer cell)] A& o] Fo] Zoko] zfuta)
Eo|] §& Jopxlt}(Lamm et al., 1994; Lamm, 1995).

BCG A %o] Abedsh APE2e] A3 34le] ol allergy
249 9138& #4270k BCGE AHFa19l S o) Aapdqt
v Abg) W) ¢ 32 7 (intraepithelial lymphocyte (IEL))7} Z7}3}
T A E o] A4S §x3le] 1283 Y mononuclear
QAL Z7h5e] W ) IgE g A0SRyt
konen et al., 2004). =8+ BCGS Foi3}lH IgE AL} eosin-
opilia @ <2k 2] o] &#]3] A=, ovalbumin. o
2 HYE 27" BCGE Foi¥ A7} BCGE Foi3HA]
sbe 7o) ]3] IFN-gammag W43 Tho] A=, o
93 Az A% o ueleleh(BCG) 2ge] F9 279
lel] 23] = 5] IgE A AAslden T
Rz 7e] cytokine A4 Heo] Wately] wEolet Bt
(Yang et al., 1999). BALB/c A F¢] lipid= ¢J% BCG= +
7do g FojdtH Feoi¥l BCG7} AP A6l F=2
WEEY FHZAT Peyer WM = A=, A A =<l
AEAA Regol dolbr] AT FYOLRE w5
o} (Aldwell et al., 2005).

A 93 sle mdeAlEE 9l 2R R

(gastric pity§ 7 S 7) QFY AE2A NS 2
Zohe AR PHe=s E3] Rl A £ (surface
mucous cell)2} gt} (Helander, 1981). EH A A 2= 941
o) F3pshmus)el ] 24 $3}ee] THEoD ofF
S Sl o " ATEES 430z deHd s
2 s1gete] RAALE 9] 9ol Lok Az v
st £30= dotwdel $Ese AT g ol
x3sl v} (Helander, 1981). *H-thymidine-g )43+ =}
AR Q78 B AL ol F ALE TN
= wEgse A wA Aol s ol 39 Awskl 2
A ok= Aoz odex 9)of(Cameron & Thrasher, 1971;
Helander, 1981; Lee & Leblond, 1985; Magami et al., 2002).
7S] 94 Al 14<le] A7) Azt 4zl
23he 1590 Aztsht, BT, 27 owAE o
Al A i 24 % 27 Abolel RS 24
657U FHojof Hute] FA7} ekAsAl Hvth(Kataoka et al.,
1984). A4 EHANN ZE v 23 v B3N 252 245
- (isthmus) 9] o} 2 = HH9)0] §)ZFo] Fx3he
o wRge g AuFe s S e Sollzoz
752 A2E 45 ¥lth(Kataoka & Sakano, 1984).

47 9T ndg wEgelEs nAgRe 23
g Golgi 225 2k glom ASREA $o% Hoz
o5 ek AAUES o HAHYE e
Yoot S 93k gotwd Fow oY F 4B
2 gty o] Algbxl}(Karam & Leblond, 1995). A 2] ¢
252 o) F: w2 HA- A 3 A7)
AR QeI AANE o AYS A Ew
Aol AL47| o] A e WA} ew, vl
shwa gz dase) ool A ALl #4
of slext WAz ¥oEel wet mH Fow o|Fsje] 4
%3 TRPAA 2o} Ak £ 928 E ol F wHYA
M) §7%% mlesgellEelA Zgakn 3% 4t
2ol s A71d wleshdal EAs 45T wd
R I A U O N P PP
Zof e Alzx v E3A A 2 v)s) HAF o] g
oo, Aokay Fow $obRas WAAG e}
] =77} FAaE T A§-2] B AA (free ribosome)$] o]
atich, T} ol 2o) gete] mlel Pwshdl e
2| Frholut 1%l Qe Mzl vls vl aF
Z7)7} 7+43kc}k (Karam & Leblond, 1993).
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9} Abakgleo] Al ®n]r}l &g} (Kantani-Matsmoto &
Kataoka, 1987). 944l AF = QAISHA] k2 A= v]s)] 9
Hutszw o] #HoloFo] Al on (Ozogul et al., 2003), Helico-
bacter pyloridll 7}3% 3x}2] A-$- H. pyloridl|x] Ex]%l
f=Eujolr} cytochrome coll =-8-3ted 91 =hd=]A 2] A
ZAFE (apoptosis) S fF=3bn, o]e} 22 AL 94537
9] pH7} =& 9| o A5k} (Suzuki et al., 2002).

A 23PIAISAM Fast TS & Puk ofg) <,
Ae], 2B A 9l Fof 5o Al wiebr = RIZts)
A kgt 18 B2 Adtel Hg WYr)eS IRAA

A dufshe FXoz o849 Wk oz} el
A A5 Al RERAIRE o]8¥ 3 9l BCGE A
3l S = S o] F= MEES 1 7% ¥
eo] W37} glogeta A ATl A AAkE = 9
o] fRBS o]F= AJHel HCIF} pepsinogen 5 HCIS-
wolsie WA ze) Wak] @ Q7e viwd el dle.
1} (Miyauchi et al., 1999; Murayama et al., 2000; Ogata et al.,
2000; Ko et al., 2002a, b; Kim et al., 2005; Ryoo et al., 2005),
AHe Beshr] 3 AAS Eulshe AR 2
et Feshy ATE =Evh 53] vl AR 7t
A o] e Fok o] shvhE U e Ade A
23 Foll 1A AT M £2] Wl gt A= 3
otr 7| 5ot 3 $ItgkAlel| Al 382 H (FAM: 5-Fluo-
rouracil+Adriamycin+Mitomycin)S =02 AJ3Y3t ¢
of wlsl 3stew]dt vjEe] HYLHAZA BCGE
Eolspd gt al cytokineo] Z7}3kt} (Popiela et al., 1988;
Zembala et al., 1993)= W31 S 02 Hol ZR|ZE o]4]
T F BCGTE Folsjd s A9l 5 Hal 4ol
o 7154 9 efakd Wejs) o 4Eieh WA Ehrich 5
PEE AR o AT F 1Hwe] BOGE 3Rz
o W Folsiol s o sl Hal gl mel vl g3
& et wse ohiel DNARASS v 3l
PRI e Shee] Wele FelsaAl o A
2 Aaee

x

2

ok
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2

il

i

WE Y w

e AF 25 W99 ICRYAE AHgshalov]
Ve N2 FPALIA N2 (EFPNED) E F
P E0) 4 F BOGFAZ (BCGRAR) 02 hrsich. 34

dE2 099 Tz BCGRAES] TS AY

9] Fslell 27+ 1x107¢] Ehrlich 2k 25 o]4)31]t}.
BCGRoZ T Zo)A o die] Wis Xago=
Azd 5= 7Ax2% BCG (0.6 10°~6.4 x 108 CFU, 27 mg/
vial, Connaught Lab., Canada)Z 10 mL2] 22|25l &
A7 ke, AA2F0.5mL/25 g B.W.: 0.03 % 108~0.32 x
10° CFU)& 31270y gt WA g zz)o) FAlslgioh &
Fel e FPIzolA] Fol 02mLe) AelAAsE 8
F2d 2 i s el AT
PALE o5 g BEE AFaalglen 7 2o 5u)
24 ALgsislet o Aol AR FRES E A
7171 A AR Algye F2 g3 E7
g A 10~114] Atolell SAAIFH. Fofd =3}
BCGRol 2 742 734 A2|A 4 =& BCGE FH&
o3 ethern}F alel] shill & deo] $2Ae AF s+
A7 A #EE YA E BCGE niAog ALt

43 3H-thymidine (methyl-*H-thymidine: specific activity
25 Ci/mmol, Amersham Lab., England) 0.7 uCi/gmZ- #1g]o]|
A FEAbela, 70 F At $12AS dwlejde] 10%
formalinel] 1A &}et. A7 AL R B2 914 23] o
Aze 2 A9 ¥91E ool Aoawe wel P
Ze] 3.5mme YA FAe)| Ex3= *H-thymidine %3
Az 5 Afsldon, SAEAE SPSS(Ver 13.0)&
o] g-8}e] ol QIull x| EAHEA (One-way ANOVA)S A3} 51o]
2 dutzz] #EAS $)d A= hematoxylin-eosin (H-E) 3 A4
& Aare

A2 #ZAL i AHE 9)24S 2.5% glutaral-
dehyde-1.5% paraformaldehyde &3}l (Millonig’s phosphate
buffer, pH 7.3)¢l] A3 =, 1% osmium tetroxidey (Mil-
lonig’s phosphate buffer, pH 7.3)¢l] ©}A] 1A]3lg om 117
o] Tt AL dpAAE A araldite EFY 2w}
Ack Zzol® 22 1um £/ AHE 7= F toluidine
bluez IA3}e] 914 te] 2 Aoyl R9E Pl 60~
70nm FA 2] ¢k HHE wrEgich 2 AH-S uranyl ace-
tate A=} lead citrate oz tfxGAM3F & JEM 100CX-II
AAale)g o e ww Fase.

o

7.0 =z
R et

F

2 =

FgHz72 BCGHFo)T2 Ehrlich M 25 0|23t
Qpslolx] Fepem AZHE el AL, ol
Z 5do]] A& 2~3mm, 10¥e]] 3~4mm, 14Lo]] 6~8mm
=718) Felist 2A5IRieh Tt FEE} BCG
T Abolell M e FdelEle] 7] W3E Falo] 7
& 5 gslem] AF SAelA A FE2 fle
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Table 1. Relative number of labeled cells in the area of 3.5 mm width
(6 um thickness) of mouse gastric mucosae, after injection of *H-thy-
midine in different groups

Ratio
Group Number Experiment/ Experiment/
normal tumor control
Normal control 380.2(+31.35) 1.00 0.89*
Tumor control 426.1(£28.43) 1.12% 1.00
BCG 301.8 (£34.63) 0.79* 0.71*

Numbers in parenthesis denote standard deviation of means.
* Difference between normal control and BCG-treated groups is significant at
p<0.05 from the results of One-way ANOVA.

A 2 1Ake] 2} 9] 9 F (gastric pit)> T
ZFA ) ql e & ol A & (surface mucous cell) 2 FAIE o] ¢)
nom, 955 F9lo Ak 71¢] 914l (gastric gland) o =
AAA AR 1A Abolol] Axgke] F-f-ge] A3t 9
o) el 91950 skl AAT A, AL 0%
of gl stk Y1520 HiE ol RE> ASHE (isth-
mus) © 2] WA E (parietal cell)7} vfel}7] A|ZFstadet 1
olef o] EXRE (neck)e AS=REuTH WAz} Wy HA
EA) Z (mucous neck cell)Eo] ¢lo] vlmA A ®Helom,

QA 1A} ol BBl ulgRHol|= © i) (chief cell)

7} @o] Yep}y WMz =R =R 3aE g0 (Fig. 1).

Zok| 2723 BCGEoZ A9t zxlehd 2= A
Azl vlste] 2 ztelE AAT 4 gl (Figs. 2, 3).

2. X7 [2ALERS| RHEH

Qe 2] DNAGAA =S a7 fleled 4]
Azol L2147} BAH AE] 45 dolsich GANEE
259 Ao 4% A EE eAEo] Az
olN ARHY oM, AN ZEL R FHRLET 5
ol FRHNT ERPNHER o] F0i7] 9].2.50]
A AL BAEA Qsreh. T2 =87 wlEREel A E
EAA 0] B WA Z] FelE ol A
T2 AT B3y wlwA sPew ) AEEe] B
oAk o5 1 wopo] A Ee} e Bk oz}
ol AR Aoz wel AgEAzZel 2 ARE
Qo) Az A 2o,

AN zze) A4 A FHs BAMES
Aeo] 3.5mme} 380,270 7} HAH G, 2147 B3
o] glo] £UAe] 45 Holel7l7} ol e AEE ke
W e T ol HE Aot el TAMEA gho] B
pglel Ao BAHE 1917h TS AL (Table 1,
Fig. 4). 2|z A9Zdo] 35mm o 426.1712 AHAF

rulo

o

¢

o

rl

=

f

O

izl wlste] 112%7} #A= e FAHe=z fF2olsi7
F7¥ek o™ (Table 1), SUYAE deote]7] & A== 2
A=) gl A=y}t wgton] A £ BepFe A4
Az frAlekact (Fig. 5). 8 BCGRoE A £
=7} Atde] 3.5mm % 301.87)2A] AANZZS] 79%
2 o Aasks Bk ok 24k x>
M Z7} wglon (Table 1, Fig. 6), Az ol A&} 7o
2L 28 HelM= AHe Hell M 27} el HAH=
F-2lek A FEE = 97 EAE ] ik

3. MAlei0|d &zt

—

1) MM
A HAT) M 252 SRR (isthmus)ol| A 7<)
g M ZEo] £3HF o o|Fsle] et Jvjue A
NI Z3= ol Aol wet vha migo] et At
oluf 91 9.52] HFiEel AE= HEzE AR 71t
ol= 9|41 (zonula occludens)®} -2 (zonula adherens)
2 o] Fo|zl 94 E-314 (junctional complex)7} WEE o] 9]
o1} BAWEA (macula adherens, desmosome) ©]3F 9=
o] A Ao o] M ZALo|ZbFe] Bl i A M Z2AEY)
Eo| E&F] stk T2} 91 2F0 offEREe X35}
T AZEES M2 FAI =] gle] M ZAL]ZES o
719 g3 MzAE7Ee] &7 71 Bofo g wjdE o]
Ak 94T o) T A LB A A te] uh
27) Wl Aok wel f)Ask ATES o] Ao
oht et qde) Az 2 4 ook Telme o) Aol
A e o) 930 me Azee] wolg gl Sl
WAl A5k el vebslel gXshe dealy
AL e BAec) Yo mHdaAE
= QFHoA Folrl 20~40umols] Afwelr e
vl g2t ASA o 9z I :He w3 (glycocalyx)
o2 o} gick Aze) el BT AEdE7)}
A el slont A3 el A3
ol FolA ek o8& dIFe s vpeket ol A9 9
Asn e FAYAAE AT ok ARl 7
A% vizzselole it +xo ALY, 25
o galaAl, oS 0 o] Puad) o) yxel
o, BA Rl dane] sIAse 53 A% % A
Aol A gR %ol oElu e Felol A
slen] vlzeeiolsh SRAATAAR 2 A2
Fol A9 BESA Shm WA BE FRIE (termi-
nal web)¥to] 5o FHE Gl om, Aol 4]} (mucigen
granule)—"— o] Hololl el med gl o] WHIFAFES
T3, 3, A 5 ke 2oz w9l st gl
or I H}‘%é% Hlad] AArd =7} E3hko (Figs. 7.8).
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B2 AP 2 240l Az £
3 fatstedont BARAL St A4 el 1]

,f::ﬂ Bgh| o] A4 Zol = AL w7} tha OE 13
= F1¥e] ¥RHFEe] ®ef gloe)h =3 Add e
of vls]l AlZzA = A7 &M FxF27} AF A
ek olg3hes Az A =s) det e Az} 01—?
+ Azrt EEgen nAlgRge] A dfrt F
2lo] FHEH R k= A EEe] A 2= g} (Figs. 9, 10).

BCGFoi 2] AHAI M 2 AAH] mpo] Tz
2] 274 fAstd ot FFd el vls] S aA o)
FxT27F o AF BEFGon, 53] %’riiﬂl (multi-
vesicular body)7} A} ZAE Qo) w3t v EZ o} &
A =7t w2 AR 7271 ZWDHa‘i%Jr el
z2ol vl8] AF FAFH Y Azl weiiE vEZ=
2ot &o] o] Zr7} v EZEe] ol A Fe] Aute] |
S+ Ax2 & A= FEEAS(Figs. 11, 12).

Az}
3 tha o AR B4E Bolt Feok AT Basse
) =
o l-

d
Mk

] t&]}\ _\‘1] ,q] =

o
>
w
. =
olo
é
°§‘~
=
oQ
oX,
rﬂ‘.
olo
o
bz
L
rlr
ofy rlr
oX,
o o
<
N
=
=
19
g
=
o T

mucin)& 34 EwEhH, o] HAAL Av]e] wHo=z W)
Z5o] gk A2 (mucous coa)E AT = AFT
SAE, SlellA ER" Ab(acid) ot A Rl el o3
Bl 9 b Agesi gue nsid o A
= 912 vietst DA el Ak v
R v, 38 Axs 11—-;&94 e
e EW Eom o)Fale] Sgghule] o
g Aze &£E7to= gesle] 3101X112}(Fawcett 1994,
Chung, 2006). $141 2 =23} §]2.52] Ao $1x8: 3
A £ AYRPAZ DA ] glort A EAel g7
o] Wi B, 9]0.59) olh By Rel] PH3h= Ax
= AARA olhe] AEALo]FRbe] F3 AEAET Sol
Z712he 7] Zo] WASHA wjd= o] )t (Helander, 1981).
=3 e A5 (sthmus)ol & 4% A2
7 g1Asked BARR] 7 A ® okt Ae] =2
% A 2 S35 $1Mshe ATz A
Sgel) e w03, ARAZ AN, AT Z7N
o ZEd Awbdes Aoz Sh A el
Hloksha A2l RaAsl B 1~ 2708 2 %A 3
R ICE B EEiR R EELU RERE ek
(Helander, 1981).

o] AFINE HAATAEE Qe 91700 we) has

el T Yohaded 1289 f5Lel HAIE A
E& AEAtl g7l W BFHshd ot 9250 ol
Zppe] SRS AEEES RS uﬂ 5o} gle] HE
Aol gzbe] Aol g3 HEAETEe] £71e 2 wape
= wdslo] Qlgich Telme o) AWIHE A A
el 917 whe Azel) Aolg Zol7] 915 wAE
7h BARE 9)e%e) wigzasll s1xsls QoA
ZEE WAooz WAk A7 AT ERHAE
+ AFYo=A ol 20~40um F 6um GEele] A
Holl= Be mA 27 ASA V9o 7 mHe A=
(elycocalyx) .2 Ho] Qgom, AE] Sl BipH
A2 2717 4 G5} QT A5 F Sbrhelol
= ARPAT F o FolA Ui A IRYow up

St o] A SIASdT we ol AGAAE AT

-

Q1giEh A EAGE 7 HIY v =z olsl AT 2
o) YA ZAA T, 258 G2, Rhe] BnaAl} 2
2 pxale, 2ARGAL Aol A on), A4

% Azl wheitoz Aol slev] wwd A}
e 79U, DY 5 R wae) Poslng
(mucigen granule)o] ®o 1%t

BCG%+ mycobacterium bovis®] A& <3pA|7] Aoz
A] Mathe et al. (1974)o] St} W& xtel 7] HAx=EA
2A A ol gdtgon, THols EHuEAE Al B
22 AL Aok 3 delA BOGE w5l 7kl
HlS-& Ho] Fofxxe B2 KHAlxAo] B oz wWol
Aphe A4e A B oheh Aaa Azl 8
e Z7MA7]a3, o8] 7FA] cytokineE (IFN-gamma, IL-2,
TNF-alpha)& $0lehes sho] Fohzrle) 44e 4q
o} (Chirigos, 1992). 781} BCGY] 3¢& 7= BCGe} #
= B9lo FAEY AA AAelE G vAA] g
o= ® 37} ¢lu}(Bartlett et al., 1972). Z12]1v} BALB/c A}
Fell lipidz 13 BCGE F74o= Fojsld Axpayt A
ZoA wof & AAHY Az WelleE 24
371 F Aoz RE YAE BEde A4S S
By 9loh(Aldwell et al., 2005). 8H8 o] gl A ok
£3) BCGE A4glo] Felq A5 FP2TE DNAGH
QAG7} Hapzzol Wl Fl5P 27155lent BCG
R 72 DNATAAI 47} Aad el wls) 5olsh] 7t
43k ol2h e A FPAL9 BCGE 1Al
43 o|AJakA] ehw Aslel o)Alaklent, 2L ol
Aoz Q3 Aoz s14et Aslaze] DNAR 5ol o
4 P43} BCGE W3 Fofalwl et AuAze)
DNAZM 5] AA= 7] ozt A= 22y o
o} 722 A3t e 2ol ut s AR =

2 z”] ol s FAd dEiMEe F o sl
g A7t Flwetel "vha Ay zbE
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yhgoks ka7l 7hAle] $lE nudemb$-2~ (BALB/c
mice)oll A BCGE W34 Wol| &5 Fo313l& A $oll= 3
2ol mloFalA g g1l ok, BCGE W53 ol F413H7]
1A1ZF Aol BCGZE 712l o2 59 AN ZE A
FABIA S 9ol tx2e] Aol A3 A= A
o2 Wel BCGY| gtzhgoll: 7salolEy Houhsol
g st} 33Tt (Ratliff et al., 1987). == Kudo et al. (1993)
< WgskskAtel] BCGE Foi3t7] Ao gk z2] 2] Ate]
oM Hzre) PAM zE RAE o} 227, 354
EE SAMNE T A9 S & idddh 18
CGE T3t F FgFxA|o] Foj& Hfole U=
Ate] o] o]& M EES] Hfo] Wolxlow, 53] F
Z)2] Ate|Az} Al zAo] xAF7} A3 F718)
BCGE Fo3 & FgxA| o] ZoE5A] U4
o= FoFzA o AtelAR-gelnt H =17t ZUkE -
o] AlgellA Fef 23 BCGF22] 79 914899
geEn AR 327 ALl vlE] g Zfol7) ¢l
Do FHNE9) BCGE 922 oz RE Hojzl AHRS)
o Fod3lol7] wjEe FFE-Slel BCGE A4 T3 4
7} (Kudo et al., 1993)9h= Fghets 228 T2} o] Al
oA BCGHRIR$e} "Holx gl AHMAITA £
DNAZAAF7F o3 7Fasiadsd), ol ek 22 A
o] AgelA A3 F A= BCGE WHE-Foshd 914
TG H £ DNAGA 5ol dsks Fb Aoarfatol
PEEe Hz sAWE T 2x 5 Fsheu| A
Zol| J3FS v|A AxE ofd Aoz FEH.
Bl GdRAENA Wststen] (BCG+H5-FU =&
BCG+FAM)E A3l 3hstayinl ©hso=2 A3t 79
o w|sled, Tl Fe} StHE Abe]o] AEZIAS FTMT=
5 fxdle] g9 Abe]E7IR1IS] AARS FUMATE &9
7} 9ot w2 oFe] BCGE AAlol| FoIshd XA el 4
g8 F7)% 3k} (Popiela et al., 1988; Zembala et al., 1993).
= 100mg (9.6 x 10° CFU)2] BCGZ AF <] 27} Wol| =
Abelg & ) APFEEC] 5Y ghell 2% Apaslgd ot 50
mg (4.8 X 10° CFU) o|8}& Foiqt 8- #5& asle
v 2R AESgoH, A F 159 AE A AFE
Aoz 3uEeh 2} 22 FEo 23] uhE3sle] 50
mge] BCGE FAIsl & vl 27 Abdslolon, o9 2
ol I RE A4 Hele] BCGES WM Fodlole 7
o= B 1% v} 9Jvf(McKhann et al., 1975). o] w] BCG
HHE- FARE 5550 AP kSl o3k A 2om,
B2} Al2] BCG] LDsy:= 2 10mg (0.96 x 10° CFU) o]
9Jo} (DeHaven et al., 1992).
o] A= BCGE 37ztA oz 73] A4 FAFEI
out APEE FEe] 3 v = gldied, 2 olfe v
Eo32F(0.5mL/25g B.W.: 0.03 X 108~0.32 X 108 CFU) ] =}

)

=
[
4

oM ¥ o8 N O

N

it Ho rlo

3 Agr] el A 2ok e v S Fejare el en]
ke s e 73 W FA7] WEel vkl
A A Znkge] friE sl ety A4 RNk
TRZT7) AFHo] dxolele AAsle] Y] dFuke
S wj7f gl ARAL (Roitt et al., 1993)ol] H]Z=o] 2 df, o
AN - sl ze] galaAe fapas)
AR 2919 AAF96I4 A5 DL A BCG
2 W Fejfos e Auises 0% Hoys)
Azl 71%5e] JAIEA7] W&ol obdr}t FE5Ho Ty
ol g} ZH-2 A7}t FARIvEgel o7 A3}elx] == BCG 7t
Aol HAel oF 7RIS Wel7] e F o AAF
477} Beshchz 7o,

el A Az T4 e FRSjexnt o
oJ1}=4] (Lee & Leblond, 1985; Fawcett, 1994; Chung, 2006),
AEAA] Fse] AR AS mAAmAz} 2ol
Az AdmAAzel 30 Aeilel ¢F Aws wa,
NS FA SR AlZE2 At A A zbe] 2wt (Cameron
& Thrasher, 1971; Helander, 1981; Lee & Leblond, 1985). ©]
o} zre] 919] bzl MEAAle] A7) w9
RS YA Fol Aol kgl ol vehbe 274
oz geiA Aok A2 P37} ol BCGE Fofalsl
< el = A HMEE A FR2el 24 vlo} #H]7)
o] A" GE= B3t 9loh(Ko et al., 2002b). T2} 9
Hop exize vl Tae] WoE 2 &4 FA U9
om, o9} 72 }o]= BCG7} Al 22| DNAGH] o) 33k
m 31 7] wfj el Al A A be] g2 WAl el wE] Ale
A A|zke] 71 oA 2] EAAH =7} 7P glekar fo(Ryoo
et al., 2005). =3t ]2 £ 7} ammonia®} Zro] M Zol §-
g e =E2FHAS o HAEsE 1A AdelA EeH
o 59 F oFATE ATAo] BHET 2 4L (bleb)
7b 713 o] g5 F 2| el A Al EAME (apop-
tosis)o] Yoyttli= ¥ 37 (Hagen et al., 1997)el] B]3o] &
o Z+ Alze] AduAZ|Ze e 22 2dM=
slquhe o) Az Ee) kgl 27} iy 21,

$Z7-Z (myelin figures)= glutaraldehyde 114 233t
FRo|} = A Ee] St A o FAEHE
o x3bzel Al Mz AF FEETH(Gha-
dially, 1997). o] Al A =3 Fofdll 2ol vlst
of BOGFol oA 42727} o A% wol 431 Ae
= ol 7ol o dPuchs Ax AA) PR} B
A7t slebn A7 2 o] 22 (BCG)?) HhFolz 4
g Fnkg-o] AR AAGIAM 2] Ao IS F4A
7] W goleky 3290

M2 mM 2 7he-d A ZA (multivesicular body):
wsluhoz Eebel ozake] uEka ol ofe) o) e
4% 50 Bolglt %5 FehA M E, eolelA ) A
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AT N Z, AZM 2, F 083t A =2, §3adekt &
ool 2 ol 25 A FoEAE 719, £
g 7)ol disiME obx] 3] BEA 9dA] kot 1wt
elAel AMA] £ A9}E}A) (acid phosphatase) 9} 7+ 7153
qaaEe] Z23FE glSe] FAHAT. ZaEAE A2
oA zL22tgo=z AAG AFAA (endosome)7} A E <
02 o|Edle] EMAIA A 7| D3 x|l 4A ) &

glom FAE T, T HAe vlekd &9 2o LAy Lo
AF A =] gslel o3 AR ez dRyenms i
ZAE oA A 7 Helz Fskar Qo =3 V)
TozE g AEge] nHESAETE HH RAEA
E5Eel 23 Azldoza, AT A A B9
F299) AAel} szuel] s Ak o] Az A
ztog HASHA sl Azute] 3ol = 7)efghe) wat
AR AZNAE AE BulHE ASlEAGo 2N B
B Ao = Fost= Aoz A A (Ghadially, 1997,
Chung, 2006).
o] AgelA BCGRZ] 7% vlwH & FaxA7t
Az Tz vs) A BEHAE, ol
Az HAsle ofel gt RaEA} AEHe 4
Heisha, A3 Axel M QAR BAGE ArhE
Algto 24 Eu|HA el = Fod3te= 4 (Ghadially, 1997;
Chung, 2006)e] H]Fo] ¥ ©) BCGS| HH34 Fei7} o)
A L] Y $H7)% Fol Tt oMoz 48d
Vel Now == HI:]-

METE o} 48 A9t
EFZ=2]olDNA, v]EZ=2]o}#}3] (mitochondrial granule),
2] 244 (robosome), 7% &4, A, A Fol
EAE o] vt | EZseoli: AlzAe] $3 A
ol 9J3] w}3] A 2]¥ o} (Ghadially, 1997; Chung, 2006). g+
EEEel fola HAHE FT B AAUET) ¥
L Z e AR i AGWMARR o 7 KA E
A= 71 WA P w0 Al Ezselo}
N AF WA Tt A E A BRI A9
L nEZcglelxMe] 2xish) AwAle oA FAEE= A
Sol mEzEe]obsAle] 313)5e] Siek(Ghadially, 1997).

o] Agex BCGRAZ] 7+ AddzL3 TSz
<ol vs 2 v|EZ=|okgAF]e] A RAFHET o
o} A2 Az 2 vEZ=olgaF]e] sz == W
A Adu|EZ=zolellA A5 AZHHE F7 (Ghadially,
1997)el] v]F=o] & w| &elslr]= of2]-9rt BCGE| HhE-A
Eol7} AT M £ 2] FA Sof| ¢3S Fo] X|HPAR2]
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or, dulzz] #2& 2Js)A]= hematoxylin-eosin (H-E)3 M -& A]
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FIGURE LEGENDS

Fig. 1. Upper portion of the Gastric mucosa of a normal mouse stained with hematoxylin and eosin ( X 400). Numerous eosinophilic parietal cells
(P) and mucous epithelial cells (EC) are seen in the gastric mucosa. A few erythrocytes (arrow) within the capillaries are seen in the lamina propria.
Fig. 2. Upper portion of the gastric mucosa of a tumor control mouse stained with hematoxylin-eosin ( X 400). Morphological changes of the
gastric mucosa are hardly observed as compared with those of normal control ones. Numerous mucous epithelial cells (EC) and parietal cells (P)
are seen in the gastric mucosa. A few erythrocytes (arrow) within the capillaries are seen in the lamina propria.

Fig. 3. Hematoxylin-eosin stained upper portion of the gastric mucosa of a mouse treated with BCG ( x 400). Structure of gastric mucosae did
not show any difference in comparison with those of normal control and tumor control ones. A few erythrocytes (arrow) within the capillaries are
seen in the lamina propria. EC, mucous epithelial cells; P, parietal cells.

Fig. 4. An autoradiogram of the gastric mucosa of a normal mouse ( X 400). Most of the labeled cells (arrow) containing massive or moderate
amount of silver grains are seen in the neck or isthmus portion of the gastric mucosa.

Fig. 5. An autoradiogram of the gastric mucosa of a tumor control mouse ( X 400). The labeled cells (arrow) containing massive or moderate
amount of silver grains are seen over the nuclei of the epithelial cells. Most of the labeled cells are located in the neck or isthmus portion of the
gastric mucosa.

Fig. 6. An autoradiogram of the gastric mucosa of a mouse treated with BCG (X 400). Number of the labeled cells (arrow) containing silver grains
are significantly decreased as compared with those of normal control and tumor control ones. Most of the labeled cells are located in the neck or
isthmus portion of the gastric mucosa.

In the electron micrographs of figs. 7~ 12, each scale bar indicates 1 pm.

Fig. 7. The mucous epithelial cell of a normal mouse stomach. An ovoid heterochromatic nucleus (N), scanty granular endoplasmic reticulum
(er), Golgi complex (G), numerous mucous granules (g), and some mitochondria (m), a few bundle of the microfilaments (mf) are seen in the cyto-
plasm. Bundle of the actin filaments (vacant arrow) in the root of microvilli (mv) are seen. A large number of the mucous granules (g) are aggre-
gated in the terminal web portion of the cytoplasm.

Fig. 8. The mucous epithelial cell of a normal mouse stomach. A mucous epithelial cell contains a few mucous granules (g), slightly dilated cis-
ternae of the Golgi complexes (G), scanty granular endoplasmic reticulum (er), and a few mitochondria (m) a few bundle of the microfilaments
(mf). Intercellular junctions (JC) between the neighbor cells are seen. Bundles of the actin filaments (vacant arrow) in the root of microvilli (mv)
and an ovoid heterochromatic nucleus (N) are seen in the cytoplasm. The other mucous epithelial cell (EC) is seen right upper corner of the figure.
Fig. 9. The mucous epithelial cell of a tumor control mouse. A few myelin figures (arrows) are seen near the Golgi complex (G) and the endo-
plasmic reticulum. A few mitochondria (m), a large amount of the microfilaments (mf), slightly flattened cisternae of the Golgi complex (G) and
granular endoplasmic reticulum (er) are seen in the cytoplasm. Intercellular junction (JC) between the neighbor cells is seen. Bundles of the actin
filaments (vacant arrow) in the root of microvilli (mv) are seen. The other mucous epithelial cell (EC) is seen right upper corner of the figure.

Fig. 10. The mucous epithelial cell of a tumor control mouse. A myelin figure (arrow) within a mucous granule is seen in the upper part of the
figure. Granular endoplasmic reticulum (er), a few mucous granules (g) and some mitochondira (m) are seen in the cytoplasm. Intercellular junc-
tion (JC) between the neighbor cells is seen. Note an indented nucleus (N), a few mucous granules (g), and slightly flattened cisternae of the Golgi
complex (G) in the cytoplasm. mv, microvilli.

Fig. 11. The mucous epithelial cell of a mouse, treated with BCG. Note a large electron dense intramitochondrial granules (vacant arrows) within
the mitochondria (m), a large myelin figure (arrow) and a few large multivesicular bodies (mb) in the cytoplasm. Granular endoplasmic reticulum
(er), some mucous granules (g) and bundles of the microfilaments (mf) are seen in the cytoplasm. Intercellular junctions (JC) between the neigh-
bor cells is seen. A parietal cell (P) is seen in the left lower corner of the figure. mv, microvilli; N, nucleus.

Fig. 12. The mucous epithelial cell of a mouse, treated with BCG. Note a large number of the intramitochondrial granules (vacant arrows) within
the mitochondria (m), small myelin figure (arrow) within a vacuole and some large multivesicular bodies (mb) in the cytoplasm. Some mucous
granules (g), bundles of the microfilaments (mf), and an intercellular junction (JC) between the neighbor cells are seen in the cytoplasm. mv,
microvilli.
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