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ABSTRACT

This experiment was performed to evaluate the morphological responaes of the gastrie chief cells of the
mouge, inoculated with Ehrlich carcinoma cells in the ingninal area, following administration of BCG
(Bacillz Calmette Guerin).

Healthy adult ICR mice weighing 25 gm each were divided into nermal and experimental groups
{emperimental control group and BCG treated group). In the experimental groups, each mouse wag inoculated
with 1 107 Ehrlich carcinoma cells mabentaneously in the inguinal area. From next day after inoculations, 0.2
mL of saline or BCG (0.5 mL/25 g BW. 0.03x 108—0,32x10% CFU) weare injected subeutaneonsly to the
animals every other day, regpectively. The day following the last injection, each mouse waz sacrificed. Pleces
of the tizsue were taken from the stomacly prefixed with 2.5% glataraldehyde 1.35% paraformaldehyde
golution, followed by post fixation with 1% ozmiwm tetroxide solation. The ultrathin zections were stained
with uranyl acetate and lead citrate. The size of zymogen granile and the size of the mitochondrion of the
gastric chief cells were observed and calenlated.

Inthe BCG treated group, most chief cells did not show any difference in ultrastructure, except that myelin
figures were more frequently observed, in comparizon with that of nornmal control group. The gize of Zymogen
granule in the gastric chief cells of normal control, experimental control and BCG treated groups were 098
(£0.108)pm, 1.05(+£0.092)um and 0.93 (+£0.033)um, respectively. And the mitochondrial size of the gastric
chief cells of normal control, experimental control and BCG treated groups were 0.80 (£ 0.130)um, 083 (£
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0.143)um and 0.72 (£ 0.072)um, respactively.

From the above resilts, it was concluded that BCG may slightly suppress funetion of the gastric chief cells.
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1453 BCG (Bacillus Calmette—

Guerin)}& T3 =g W x4 THEZ 4
At ZxME 22 YA = (suppressor cell)7F
ahebEle] woddvte s FASS] WFE (Klimpsl &

Henney, 1978)¢] wlFgdbalel Al Foistdl ahebast
b wow FopY Apdds= FAI FRghd (Bl-
Demiry et al., 1987), ¥betd=l4 BCGE T35}~
Ay FPEA A FAAE YETH FEE R
7t BCGE T Iy g 22T 25
*‘1"“23:1"- = AN ETE: FAHATF (Kudo ef
L, 1003). $l9HEAe) A4l B2 (FAM, 5-
Fluorouracil-i—Adria,mycin +Mitomycin)& TEoE
A A W9 Y gAY LA

A BCOR A Foithd $uuEAd
Z7Febe} (Popiela et al,, 1988; Zembala et al,, 1993}, &
Hoew ez BCGE AMEstH o-interferond] 9|3
o Fofe] ALAEE A FE B ope} BCG
= F7 ¥EPI (A, By, C.E)2 ez Foispd 9
vlEpale] WS spibAA A Flad Ak 2
(natural killer cell)2] E4E Fod Fo] Fofe] A2y
9| v & FelAld (Lammet al,, 1994; Lamm, 1995).
HAE AR AR HYEAE o8
Az 8% 9 RReAE T THaE BEVE
S oupgy e del $Esw b cEALE o7
g He B Bl el FE 99 3 4
Gopel, ok AT o 9002 LEA
E7} gl (Helander, 1981). 2B 2= HA%] &5
24 (sthmus)el ] 24 Ao AolRE L o|F
Hed +70) 9E AT SFBes wE=y
ApdEr 9ol w3E F sxAazd = AA
2o} (Les & Leblond, 1985; Karam et al, 1993, 2003;
Kressin, 1997), vp$8] o= 3= RalA = ufet

cytokine |

254 pel mloh weba, A S e At
o el 2t weo] Hu Ak YA
A ke A =st vl eksie (Kressin, 1997). *H-
thymidineS |45 A7+ 49 =& = =4
A A @A AZro] 14 ot 39 A= e
o W2 o3 AXEL 2 Sme] BA AelA H
AEe 23704, 2FA L 2~2070Y Az &
o} (Cameron & Thrasher, 1971; Helander, 1981; Lee &
Leblond, 1985; Magami et al., 2002). $732hd| 4] JAk
He e 22 HClE pepsinogen® 2 o Fo
Aow e 500~1,000mL B8] 25 AAF A}
e A el A BAHE e, A B
AZre s L 2 BelEeh 91926 AAASH
H2E AR ) 22, HEoler AAEIE
Fo Bl FAAL A mdgsY Blg 30
22 42 W 35 2Pk
ALl e A5 i e

£
H
s
As
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He
=
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o

FA7AE FO4 HEoher NS T4 WA
% A3nes fAENs slnu Aele

AL elzl=z D H]E.‘E_*ﬂ]fﬂ 2H]% somatostatins]]
28] gastringn]7l HA| = T B L] pepsi-
nogen Bule AAATA e S49 B opie
S5 o SRl Gas S, 4430
2] w2 pHY pepsinogen pepsin® 2 W EHA| 71T
o & Fc} (Fawestt, 1994; Chung, 2001), $]d9s] ¢ =
T ESRELE Fo
sk AT A BARTAS e 7
o) WHHTAR, BAE AATAG I8
3ol 99 YA TAALE ZARGAH 0| obehA
M= A o] dofAlc (Teeng etal, 1987). =3t pilo-
carpine® Fo5H v|FAFA ] ASHe cEHx2
99 215 o] el ] atropined T
S P dAR] Has 29 Fol 3

M| %= corticosterone = thyroxin
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S pepsin®] EA¢] Z5F (Helander, 1981)3} &
8 7}A] Az v A 25) 9 EA wheEd

A= M QA Hie JHRE o F= HCL
5} popsinogen % HCl¢ 24|31t WAze] Wt
gt A7 9@y Wel glont (Miyauchi et al,
1999; Murayama et al.,, 2000; Ogata et al., 2000; Ko et
al,, 2002a, b), pepsinogen2 2¥]sfy 2% x4 <5k
AT =B 53 et AREA A Bel
e 3 22 bl A9 A= 24 9
A% cwAsel WA A 97 fohs] 9
o e 2HATAN 22T 4T T 2 o
=t A%, 2Ed gl FoF T AW =
q12ketA whgshet wiebs] e AT dgr)sS
B AFAA e dulsle EEHo® olfd b
e T SR Amnade J4dm gt
BCGE AAl Fosid HAGE olF2 AxzES
2 7Pt e WESl gleelsy A AEd =
B A <1919 29 Todel TARAL, o8 F
Fe Aze) S FHAE T Wl 2
Peht el MBS Slosle dpEc Teba
Ehrlich B £5 ZFH <|4T F 32%=2
BCGE Mydadd B TAnge o 4ATeE
A=z vl ke SdgH 22 4 S =R
4 HAHH HEg dyeted F18ErE Alaste
7 o Age ARHET

AME U

AYFEEZe A5 25g 8 ICRAFAZE AR50
gen &2 AAUEL, FPIENZZ(FF
dxg) @ SR E4 3 BCGRAE (BCGFAZ)
s afrgdd AAYEL |48 PRI BCG
FolZd FEEL ARY Fsl] A 1x1077]4
Ehrlich3fAZE <148}t BCGRAT2 94
ZolA] o NE W AE4o= AzdE S
AzF BCG (0.6x 105 ~6.4x 10° CFU, 27 mg/vial,
Connanght Lab, Canada)E 10mLe] Aa]d] 944 4
AT ohge, Q0.5 mL/25g BW . 0.03%10°~
032% 10° CEUJ& 31534 & ) s|ydze 5

Apstadcth, BoflzEe 2PAE Y] 3 02mLe
AT S¥REA FAWLT AT
Foplze AR B BEE Adugen,
29 Shel Appekact o] 494 Y FEES
2% AN A AUYH ARE T4 27 B
% g on, g o 10~114] Aole] 34
ARt 3R 22 BCGRAZE A7 134 42
NEs E BCGE oA e chorstA]
T E ey

A 222 2.5% glutaraldehyde—1.5% parafor-
maldehyde £&F! (Millonig’s phosphate buffer, pH 7.3)
o TAT 1% osmium tetroxide 9 (Millonig’s
phosphats buffer, pH 7.3)¢] o] wAstgeH, o4
o] Bt 2L " AS AH araldite EFFale] =
At zE 242 1pm AL 2B TS
toluidine blue Moz G5t $0e] F Ham 29
E g5ty 60~-T0nm FH Y g2 AL wEych
ZF 2 yranyl acetate B lead citrate B2 2 fx
A% 2, JBM 100CX-II AAET A2 vm
styeh 2 AlZEe 53000052 Fejah £ 32
dzkat Apgle s Z A 2007] o4k e
g3t AFHA Y =g SAsed, AFEAE 2ok
o] 7 =% A=A F ook W2 052
AgE FA%HE2H student-t testE o[-E5t FA
A2 shgdct,

1. =7

HAe) cBAzy mRss) BEYRS ug
¥2e 9e) $xelm glon, Axs Bl B 4
FHols Aguel Fe mlgEsl 2FHsA
N o AL Fohe 99 ARBEAS 2D
of sl He dARoz wgEoz AsH A4
e AaAst FAST 49 weh BAG4R
2E3e] Q9 B9 wE AU S0
o) YA 2AAY 4271 22U AEHe] oln
el BB $IH slged 79, @
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4% mx sz ARAA s =0 A
AdErE Fe 7 omr s EAEggPEe] |
wﬂ Az Bsahw Qe olsh B 574

0 F2 w B M= Ze] MELS2A T (intracel-
lular canaliculus)e] TAF T ARHE7F o S
FAA ] FEEHG T NG| ¢ HATdE
Y ARG 22 paltde Do 4
of 417 AAR = Yl wet ok Folt Glgie
v A2 vepglen =) HdAFel 098(£
0.108)um 4o (Table 1, Fig. 1), AFA| 8] =272 4
A sl HAEe] R wlE ot A2 wt opdE
2 ® o o AFe] HHE 047 pmel A
1.15pmAbele] glem B =23 0.80(£0.130)um
93} (Table 2, Fig. 1.

2. %

ni

T

1) Yz

2EA xS BEgd ANNEEY A5 AR
ong A =AM fxel FA B Y 2]
ot o 3 2 Byich 23 AL
o] 2A A AHSH e A= oG 8
T3 Ee e BalgHe] 2o gledon A9
o Hq Ze AFe] 1.05(£0.092)pmEA A
=2 W8 7% AT Hert TAH LT F82 ¢
4} (Table 1, Fig. 2). TH8 AAd 274 9] A =2
w49 Seld F2FEct AR BAHGon 2
& 9 Sul THUTE G ] 29 B4
Bt 2T A 2 ARl G 042pm
A4 L13pmabeld Sled A7 v 0.8 (
0.149pmEA ARz WA % A Ao
} £ATo2Y §o4 ¢l 98ch(Table 2, Fig 2).

2} BCG S0iF

cEdxe) FAH B FPhaTe 279
SASA A A 4 sz 2ARFAY 5
27 d& #$REgd TR 2R3y 20t
oi EEwi 244 BEw Addzged & 4
A7t A5 #BHs e FaTFEst 22294
F49 FYFA9A A5 HIH AT (Figs. 3, 4). ©
Az W dve whep pAidaAe] gxsiy

Table 1. The zymogen grarmlar zize (pm) of the gastric chief
cells in different groups

Ratio

Group Size

Esxperiment/ Experiment/

norrm al turmor control
Mormal control 098 (+0.108) 1.00 0.93
Tuamor control — 1.05(+0.082) 1.07 1.00
BCG 0.93(+0.033) 0,95 0.8g*

Numbers in parenthasis denots standard deviation of means
*Differance betwesn the twnor control and BCG -treated group is
significant at p=<2 0,05

Table 2, The mitochondrial size (pm) of the gastric chief cells
in different groups

Ratio
Group Bize Estperiment/ Experiment/
norm al tumot cortrol
Normal contrel  0.80(+0.130) 1.00 0.98
Tumor control — 0.83(+0.143) 1.04 1.00
BCG 072(x£0078) 050 0.87*

Numbers in parenthesis denote standard deviation of means
*Difference betwesn the tumor control and BCG -treated group is
significant at p<Z 0.05

HaArt FHB o, ¥ FHYE ek dAld =t
o ¥ HEeE A 05"11 4334 (perichro-
matin granule)e] 71 EEEH U 224 22 2a)=
e Z7)e 093 (£0.053)pumzA A 2L o]
A %A= Agkert TAH L2 Hope] GaE 2
St oz vaAT 12% A= dob $AT L
Z Foetget (Table 1), 38 Agdle o =717
0.48 pmell A 0.87 pm AFe]el] glowd WF =)= 0.72
(£0.078)umEzA FHAH 2L A A& 10%
HE Fgrert EAHCE §940 ggich 2en
Fd 274 A e 13% A= zhepd FAH
o2 Fofstedeh(Table 2.

n #
BCGYE mycobacterium bovis®] F44 <2z A

L7 Mathe et al. (1974) o] obab=le} o Fvd 2=
Al HeASEAZA AE ol fstaon, 2 =
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HelgekFgald] BEAE AHET gt BCGR:
W fellA v Feld gEihe g nein FdEAS

Bi

B2 AR BRELE Wiz sy d42 #
Zh gt opet Ak 22 g4]& o145
i, #E cytokineE ([FN, IL-2, TNF)2 E¥|3iz=
sled Zopzx| o] AL oA gk (Chirigos, 1992). 7L
2t BCGe etz BOGY Aot e 24
Hey A4 AF e T v)FA deoh (Bartlett ot
al, 1972). ¥F45he] A% 7Rl g nudedhg
(BALB/c mice)el 5] BCGE wig Wld] &5 Foisigd
2 AL i) plgelu gl et BCG
2 EE 9 3B v EE A2 A9
FARE 34 4] BCGE W 2 FU5H hz3
2] A7Fo] AAF YA FHE Aoz Bol, BCGH &t
gl Zhel e &y Henkge] dasidy shy
SHRatliff et al,, 1987}, %= Kudo et al.(1993)-2 whasl
#FA BCGE Fofstwl Feoid 2] iz of Abe
Ay et 22t #EEG et 25T
FEANET = ANETE A #EE
Wit 2t BOGREAZ slx 323 &9
T A gAY AbelEd o' AxEy A
#o] Toldl on, B3] SofzA] s b FEdz
el 2277t @A43] Fobstedd 28y BCGRS
247F e A e U AR T 9

=77 F7HE A
2 HAEAEAA He ey (BCG+5-FU
=X BCGHFAM)S 483l sefowd dEo=
AEEE A S| wlEe, el G E Abeld] HE
#AE FHFI=S F=sle A Abel=rRel
A 51471 295 ¢l (Popiela et al, 1988;
Zembala et al., 1993), g} T2 ofs) BCGE A4
A FAstd FAEHA %S FrI= 3t o
100 mg (9.6 % 10° CFUN4] BCGE A2 27F W4
FAEE S W AEFEEe] 5Y okl 2T Apsiy]
ov, ¥2i5t A SebHoRe 7 FE Y Y=P2
Aot Age Fa8A glydch Ty b=l S0
mg(48%10° CFU)e|5} 8 Fo4st 3BL 5L i
Yot 25 AEslylon, FAF £ 159 A= Aubd
ez A4z HEFYG T2t TE FE 23
hESle S0mg (4.8 10° CFUNE BCGE A<

L 2E gy en, o T2 4 S
% ¥4 BCGE 3 594 A= 2ud
%t %

28] BCGS LDs= < 10 mg(0.96% 10
o} (DeHaven etal,, 1992),

27 o AYelAE BCGE HENHL2 79 A
Fa ot AT F8 T slels dged, 2
ol g ) F) Ted2E(0.5mLA2S g BW.: 0.03 X 108~0.32
% 10° CFU)e] v} 4 A 47| w2l A et 2eivt o
2 Toi%e Aee Avke g W7 2H %
2 FAsta) Al slekspdel @y Sl
g csety ARt AHvhe-2 Te=77F A
SE o gxFhls Aabste] de] donbiS w7y
et AL (Roitt et al, 1993)4]] 9]Fe] 2 1, o] 4
Helx Az APz F2o A5
A A 20 o BT FAEA Y a2
o BEeil 2Ed Rely A A 5
2727t A B FHE AHFHAA AT AF
| Ze BCGE W 3Lz 4F Aks
o7 HFAY oA =EH Sl 9ASG7 HE e
ohdst AZhEIEh Tt olsh 22 At sl
A % A e BCGAAY T4 &2 3
Ag w7 fGelde B0 A 97 G

AT AT AL A SR
Wb e =] (Lee & Leblond, 1985, Fawcett, 1994,
Chung, 2001), H| 2744l o] X sted YFH 4 =2
A2 e B2 A 2A Aol 39 A=st
A 49 A=e d=d fae T AzEe A
@A A)zke] =2 (Cameron & Thrasher, 1971;
Helander, 1981; Lee & Leblond, 1985). o] 2} ke 42
AR Alxzaiale]l Sdstr] |2 HaA
et Foiale| Hapge] ghe] dEhte 2o R
deiA gleh AAZ BCGE T35S o #3w
A Z3 vl Tz &4 eop 201750 QARG
= B 97b g1g(Ko et al, 2002a). 22t o] A4
T BCORTo7t AR HaBA 2 v Tz HaE
T & A gsked, o4 ZL Addste 94
2] BOG (0.5 mL/25 g B.W.: 0.03 % 108~0.32 % 10°
CFUJE #talv 4 73 A= oot | =

a
g
2,
=2
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A &4 Fh oBAsde YHce 2 &4
2 77 $e R T =2 AR} ammoniash
Zo| Axel 2% B2 =EHAE o AT
WA A peiEe] G v, eEA 2 A
240] $EHAH T 52 (bleb)yt 4712 Aol x5

9 % 2 ol A apoptosisr} Yolviche Ry
(Hagen st al, 1997)¢] ¥ 3o & o ghada]|g Azt
Foiitew =A HAErt & &4 el 7% A
3 A8 T oBAEe 242 92 + AT «
e o9 Tl BOGE FARSE @ cEAEA
Az vl 42 JPEA Ee A2 S 74
st AT A @A Ake] HA 2 A3 284
Z7F A9 BT (Cameron & Thrasher, 1971;
Helander, 1981; Lee & Leblond, 1985)¢]] ] 32e] 2 wf
DNARHY f3Fe F+ S84 44 Ad=zA
Alzbe] 71 oA ze] &AA =T FhHATT 44"
=

of AgeflA BCG T2 A AFFLEA L
A A TFEHeE Z HEE o fddT 2A 2
SRR P S PSR P EFER
# 7% F71819 T, BCG T2 5% A= 3hasty
ot BAF oz Fod WEe ohigdd. ojuf T2
A= methotrexate, oyclophosphamide, 5-FUS 43
del 59U 33U vppie TR FeiFeid
@ fst BEAAAL ATFEA ERE BIE -
e B 3 (Bessler et al, 1996)+] ¥]|Fe] 2 af <]
A 5 sl Aderw AU 2t SHdEe
of ¥H§ 2 2 =0 AddEL A wlE &
7kak ¥k BCG Tl ZAastedr] w&ed 4
22e WAL BCG Rel2e 2elss =77
12% A= Fopq FAELZ felshaiet (p<005)
b 2 A BPAsE A AT 4%
7y w3 AN ol st ot FPAL o] Y2
2 % AFo2 SFALS e BHHIT BCS
F Foshe 2238 RaEY ] o YAH7
Wgolehn Az

Methotrexate, cyclophosphamide, 5-FU#} 2 2}
dAE 7o Fosiald W WUAAY AeAdEs
ARAZE @A43 AR Fxd 2Tl AF &
Fsglem, ddEd T 2 5 sl F2AA

HAAA DAL A x| AFEA Y w2 A 2
o= ® 7 (Bessler etal,, 1996)7F sich, 28t <] A3
Al Azl 9lE) FoH 2L BCG Tl
9 A% AR TP G FeRs et $949
Axe Pt 2eht SR 22 A AYA)
ZA 7 Az A vl ohi Z2oH(4%)E bk
¥ BCG T2 10% A= 3hastyr] dFd,
N2 ¥ mhe BCG Fdws) 2 Has 27
13% A= o FARCZD Hlekaich(p<0.05). o]
o Ze] SgAE Fogigd o WA A
AT FARY W] e el FARAL A
3 F49 GYAF A 450G A4 452
siz ® wlste o] AP A o4 Hy¥Edzd FTo
= b A8 FEAT A=z 93 & £
57 45 AR Aolgks A4E 5 A T
FAE EE A FodA WARse 2] 43
W gEAdAE wA7E dte $3E 4+ 49
Aete 2T (Bessler et al, 1998) Foubde| w&
Solushe 719 AEATA S0 BE Folo
A we Axs A@AE] G2 4
£v 39 A=z sed w)e SPReEAEy 2~
207 €= v e ahekAle] it whgE =
7 gl A

Mz mAFF 7Y 2T (myelin figurss)
glutaraldehyde T3S 233 2R o} =2 =¥}
Fol fsllaAlet 3 o FAFHEH =FH 2
WA 2] A zeA A5 FFH (Ghadially, 1988).
| A Az FofdzL vste BCG
FAZAA 2727 o A7 tol BB Ao
Hop w4 23t fakpcts Hx A2 =9
BAS} o A7 3 <187 (BCO)S] WA
Z HAE ko] HAReEA s G o3k
2 7 w9 2uelehy 47hec 91 BCGRAR
o 2Bz ¥ Leir GAAFHAH (perichro-
matin granules)e] FAF P, 992 FH4H 2 A
Zo] 30~35nme|H g 2 HFeE dx
G Fred SNAFH D At 4 9
Azes A5 BFAG (Ghadially, 1088)= 2 74
¥l B o], BCOVHER 2 qlat Hvlutg oz o
A=) BEAA o] i A" A AT =

Ir

A

|1,|¥, ol T

a3
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© wgARd A3 747 HEA FAAFARY
o] 2718 Aoz A

Ve AdE AR BCGE R Sosa
AR B2 Sl TRe] 238 Fo] 2917154
ok A 2 A=7F e ARy ese BOG

v oBAES o7l T &€ TR g Ao
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FIGURE LEGENDS

Each scale bar indicates 1 pm

Fig. 1.

Fig, 2.

Fig, 3.

Fig. 4.

The chief cell of a normal mouze stomach. The eytoplasm containg abundant cranular endoplasmic reticulum (rER), Golgi
complex (&), munerons gymogen granilas of various electron densities, and a few mitochondria {m). An ovoid heterochro-
m atic nuclens (N is zeen.

The chief cell of a tumor control mouze stomach, A chief cell containg mumerous zymogen granules of various electron
densities and a few mitochondria (m). Slightly dilated cistarnae of the Golgi complexes (3), the zym ogen granules containing
slightly electron dense core{vacant asterisl), and the myelin fizures in zymogen granule (vacant arrow) are seen.

The gastric chief cell of a mouse, treated with BCG. Mote large myelin floures (arrows) near the Golgl compleres (@) and
perichromatin grarmle (vacant arrow) in the nuclews (N, MNumerous gymogen granules of various electron densities, well
developed Golgi complexes, and a few mitochondria(m) are seen in the cytoplasm .

The gastric chiaf cell of a mouse, treated with ECG. Note numerous lyzozomes (130 and a myelin figures (arrow) . Slightly
dilated cisternas of Golgi complexes (&) and granular endoplasmic reticulum (rER), some gymogen granules of varions
eleciron densities, and a few mitochondria (n) are seen in the cytoplasm . An intercellular junction (vacant arrow) between
two chief cell 12 zeen.
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