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ABSTRACT

This experiment was performed to evaluate the ultrastructural responses of the absorptive cells in the
appendix of the mouse, inoculated with Ehrlich carcinoma cells in the inguinal area, following administration
of BCG (Bacillus Calmette-Guerin).

Healthy adult ICR mice weighing 25 gm each were divided into normal and experimental groups (experi-
mental control group and BCG treated group). In the experimental groups, each mouse was inoculated with 1
% 107 Ehrlich carcinoma cells subcutaneously in the inguinal area. From next day after inoculations, 0.5 mL of
saline or BCG (0.5 mL/25 gm B.W.: 0.03 x 10°~0.32 x 10° CFU) were injected subcutaneously to the animals
every other day. The day following the last injection, each mouse was sacrificed. Pieces of the tissue were
taken from the appendix, prefixed with 2.5% glutaraldehyde-1.5% paraformaldehyde solution, followed by
post-fixation with 1% osmium tetroxide solution. The ultrathin sections were stained with uranyl acetate and
lead citrate.

In the normal control, experimental control and BCG treated mice, general morphology of the absorptive
cells of appendix were similar. But myelin figures and intramitochondrial dense granules were more frequently
observed in the absorptive cells of BCG treated mice than normal control ones.

Above results show that BCG did show slight ultrastructural alterations in the absorptive cell of the appen-

dix. These results that BCG may slightly suppress function of the absorptive cells of the appendix.
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Adeulal oz o] 4%E BCG (Bacillus Calmet-
welshel At el AEEH THZE
AA sl AN 29} 742 oA M) 3 (suppressor ce-
)7 dgsioz Hdulee Ao (Klimpel &
Henney, 1978). AA| 2 uk3etsixlolA] BCGE %
s Betadsl wor Fgol ABAEE WA
7Z+43)1c} (el-Demiry et al., 1987). $]48ha1e] A Soll =
3}38} 9 ¥ (FAM: 5-Fluorouracil+Adriamycin+Mitomy-
cin) g ©Eo =z AJFE AL v)3] WALHAEA
BCGE 37 Fodstd 3dAd <l cytokineo] F713ket
(Popiela et al., 1988; Zembala et al., 1993). =5t BCG
= Hdeoz A4EE: o-interferonsl] wEle] &
oko] ALY EE FA3F] ¥, BCGe §7 e
HIERL (A, By, C, B Folopd ol% wielale] wo)
uho]A & A AN A AFs M Z (natural killer cell)
o R4 golFol FU) AAE] 9% ol
= » w7} ¢)vh(Lamm et al., 1994; Lamm, 1995).
AAEE ol FE % AR A5 AEAY
717} 271 (Cameron, 1971) wj&o)] =] w32 ol
A 84718 W2T a3 5 ¥atael A A7)
o]t} (Clark et al., 1992; Hardman et al., 1996). 531 3}
A= Yo FA AEdA G F FoF T AWA
el we} alzkabA wHesls 27] (Rubio et al., 1988;
Varedi et al., 1999; Martins et al., 2001)o] 2.2 A ]
G ZE o)A YAl E T 1 7%l
Sejol H3bh osizkn saEet 55 AR &
BYEAL 4D AR A W1
AL BAEAE 24 )R] FRE
Azrde] Zrlalgvis XMl (Barbeito et al., 2002)
7 Qs et W7lel wet Wl wet Gz
A clAse AT ABARLIINES A
Bodo] vhA =7)8ke] o1} (Ahn et al,, 2002) =3AF A
gz Az Moe 2he)7} $lgieh (Ko et al., 2005).
QA2 A Aeaael BRAe 2R A
23x19] o] Rl olFo 2 FH EEE 39
24 LA 2357 e eUe FEAFA
a8Eeg woFe Zl5ol e Y ohiF A%

te-Guerin)E-

AT A B2 Ak BlelR] K 9 B AJAbs)
™ (Hedrich & Bullock, 2004), Z-¥-2jq] =A}z}niz]ef
& me st 977t ol wol Ao} ARrel W
Am e} 1 F&7} FAFSH (Parkhomenko et al.,
1991).

o] A#el|M= Ehrlich A 25 AFR-9)9] =3
el AT F Rl waAed e A e
A2 A$EE BOGE Folshi e o oaamelget
o FaAZ AE JFE AAFEReE v
BE5] PRl OB w2
Wste A7shod /Edug AT skl

S EREUT

AREE2E AF 25gm Hee] A43 AF (ICR
A AN 2T AP (YA LA 27, BCG
FolPos FRagon] 74 ALY sulAY] F
B8 Agetnh AR o)) AP TEEL
A o] mlRm Al Zhzb 1 x 1079 EhrlichH 22
Zapate] ol AlskelEh BCGRA L o Lol4) o
SuE gl gfow &2 Ax 3l A xH
BCG (0.6 X 10°~6.4 x 10® CFU, 27 mg/vial, Connaught
Lab. Canada)Z 10 mLe] AJe]A]gd4e) &s)jx|71 o
£, A2k (0.5 mL/25 gm B.W.: 0.03 X 108~0.32 X 10°
CFU)E 315714 g w4 s|RedzAe] FAsiglo
P ENA G 2T E ALY Fol A Al 0.5mL

o AR EeE IRz FAshedw, YA

2 PAEE 3 e 5EE AL,
e opl mx ASAgSE SRAY © WY
274 7912 FAD T e ctherr}Ago) ot

do] TARlmE|2AE HFson, $EES A
A717) A AYRE Algs FA g B3 3H3}
At

A= 222 2.5% glutaraldehyde-1.5% paraform-
aldehyde €3} (Millonig’s phosphate buffer pH 7.3)°ll
PAT E 1% osmium tetroxide? (Millonig’s phosp-
hate buffer pH 7.3)el] B4 A3}l e 1A o] Bk
222 A g AR araldite TRl 2ofsiolet

Toj" A2 lum F7 9] AHE 7HE F toluidine
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bluez Azl A mB] x| M2z 2 Ags
222 sl 60~70nm F7 9] 9k HHE THES)
o} 7+ AL yranyl acetate} 3} lead citrate 02 oY
2448 %, JEM 100CX-1I (JEOL, Japan) A8 1|73
oz vlm BRI

2 3

oA EolAl ) 2FF BCG Fo]2& Ehrlich $HA
2 0|43t AMRo)A St o= Fofor AZH=
Holelzt 9 kel vl AlZ oA
% 596 A2 2~3mm, 10Yl]|= 3~4mm, 142
ol 6~8mm o|gl o, A Eo]H 23} BCG F
o Z Abolelle FofeiolE]e] =] WstE FElo] F
He 4 it

ANz HEAlagtE 93 e AAE
F FAEe] Bgl AdFYen 2 Idye=
ofzke] dutghgle} glom HAAY} vlmA FEiskg]
3, A28 A JRex 7 edgot e =
DA A dglen AR Fe] HzAde
AR 27} ofgt 2he A% Eo] thg FEAFH A
29 NEHe e doFst geo] N EAE7]7F #EH
A3 AE F sprbelole HHuE v R A5
FA7E FAH S slslem o)dhe HlEzetabelzt 1
Z=e] glglon} uighe Zoll= M ZAfe] F7ho] ¥
27 gA FA=Egck =3 AEdds g A
A7} =3 xstz HAFRels A ddE FAEF
A7b fxse, g3 Fziel A 2] s}
de] FxEe] A, g gRaA|, ozt A
ke sl g4 s #FE Mg fARRGAA G
A=z AT (Figs. 1~2).

SH Zol A 27 FHMZE AFHB nAE
27} W¢ 2UsHT 22 AXEo| vy FAFHCY
o, AFAZE B3k FA AL A EEEglen,
Sz} g3 Gaket A3 2AM RS 2381 Sl
2go] ANzZe] 2gd) fAbsd o M=
of e]A& (myelin figures)7} 7HgF #HZ= U
(Fig. 3).

3 BCGFF9 FhA%E Ax47|3e] A

F22 W2 AAA el PPN 243t
sAsiet Az FolHTEE EFehT 9)
£ AZEe) A% HAT Y or, ARA AL wr}
JYzopel 728 TYHT Ux ALF) )

i

A A5 HAFUeh T2 AUSWe 2
£ AR ARATAE W2 w7 At

£ A9 At (Figs. 4~7).
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BCG: Mycobacterium bovis®] A& AT 7
o2 3} WEH SRl gk X|=el Mathe et al.
(1974)0] RAAFEAZ A& olgstglon, Tl
v mag el Badz A4 Aok e
o BCGE Foiodl ulHold duhes ne] %
zAg pudos WolAusbl & B ohet A
A M 2] FAL Z71A 7)1, cytokine (IFN-y, IL-
2, TNF-o)& HHI3IE5 3lo] F4zAe A& o
A gk} (Chirigos, 1992). 3t &A1 A4 BCG2L
oA g A Feise dosistay (BCG+5-FU
w BCGHFAM)E Alehd shebed REes
AleYEt & o) Boh 894 cytokine2] AjAke] F7HE
t} (Popiela et al., 1988; Zembala et al., 1993). T3}
BCGel Getmsls BCGS Ashs ¥slo) g
AR AAE A3 vIAA drh(Bartlett et al.,
1972). Wate] Ae shedel g nudeshga
(BALB/c mice)9] ¥k BCGE @5 Fo3lds
7ol skabgo] wopElAY glglenu, BCGE
e che $8e vAALE 1402 A A9 F
A F BCGE Wil F4151E Aol 9
z)9) AL FA3] JAshs Aoz Hel BCGY
Prgel TldelEd Weee) Basthn 3
oo} (Ratliff et al., 1987). &+ -2~ k(100 mg (9.6 X
10°CFU)/30 gm)2} BCGE A# e} 27} ol Fois}
Qe d= £E-E0) 5dgtd] =F A, AFY
g FEEY] RN 7 TR D A2 AN
JJglert Nebrt Faeld gglohe Buel ¥l
E o] BCGE #3F Foidlz AJA|ol] AHHQ 3
Fotn Aot T8y Rk vles Eo 50mg
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((4.8x 10° CFU)Y/30 gm)& F33}4l& wfj& A2 7t
agler BE Azagen], 74 ¥ 159 A A
W AR Aoz BT 22y 22 FE
23] WEsled 50 mg (4.8 x 108 CFUY/30 gm)e] BCG
£ A9 W 2F A, BCGE W3
FAEE FE-5o] AN dole Fylubso] ofgk A
2ow BCGE W3 FAHskal e we) LDyel o3& of
10 mg (0.96 x 108 CFU) o]git} (DeHaven et al., 1992).
o] AP BCGE s A0z 73] A% At
sglert Al 58] 2 sl glgted 2 ol
L w3 Eed2F(0.5mL/25 gm B.W.: 0.03 x 108~0.32
x 10°CFU)o] A317] W&l A 2ot

¥ &=z} (Foster et al., 1983) A F o= AR m
27t gloke sht Stajel et shaape Al
nE- B2 B (Mizoguchi et al., 1996; Kriegiste-
in et al., 2001; Farkas et al., 2005)3}7) % 8}, 232}
AN Pz} gol mol Qe BIEE HARme)
G dew Fyekdl gm WAa 4o Z@A1
= 3o} (Parkhomenko et al., 1991; Jin & Nagata, 1993;
Clark et.al. 1994; Clark et al., 1995). Hedrich & Bullock
(2004)Z AFe] =AgAte) AR g HER FE
A= dstot A4S BB 59 (apex)2 T
e oo AL glovt R glow A9
o] 7}2FF (transverse folds)e] A= o] glo}xr s}
o

o] A&e A3t ICRAH 2] 7S AR 744}
o} o BA=AR 9] o RIoA olfjF oz A W
gxo] qlglen of|E TREL Z|Fo] i e
oJAAM mHAe} A | REE FEE 4 U
e Abe] 7S mHAbe) w)ste] mhAkabme] iy
o] AFe] AR =2 A= G AFE A
BA w2 A5 Ael7t AHA . =ZY
AN 71E3kA] gakovt F3tanA FgelA
Mol e 9 AU Aed Azrgel B
AL 29 opel & fF=Ae] Aol y{un
Aupalz 2ol Al A2= ¢} Mizoguchi et al. (1996)-2-
TCR-alpha mutant 2] W3 ARnzl= AR}l A
A= HFgte] Wom el & fHxAdol &
Qekz s, of AN E FARE 437
o Wa shtel Acky Ymde sk gL

Mizoguchi et al. (1996)2] R3¢} §-AFs}gdc}.

=3} Ehrlich M 2.2 o]Al8 % 59,109 2 149
of A9 A A &o] 77t 2~3mm,3~4mm Y 5~6
mme] Fefoz Helx HeolzE A& Al
oA 23} BCG FF Alololl= =79 x}o|7}
A §gich o)} e A= Ehrlich M EE o)A
g F gAlE T3 F 1499 FES A4S A
xrjole]e] @vle AAR R uistd Z o)}
sdslovt Az ele)st g A= g4 o
= N2} A959vls B (Ahn et al., 1999)0)] )3
o] B oJsj& 4 gl Avety A=

AAd 2L F5Aze 92 eigos ofzte] 9
2ol glom vlmA HA4H| st FEla, Ao
Mg =27t w9 2dEA P At A
NZ) NEZAe AALET} 37 e AX T
o fAE Gl om, vpo] ARIAZE Az T3
Fx3a YAfRell= 2 g FA 537 A F
CRD GRS 28 7 AR A o] e
FxH ] UK ek 2l RaA, ofzhe] Avnkg
% gajad = FEE g

HAH Z oA 2Ee FRHEE AFHE vAHE
271 wle 2dsHA PAQH T 2> 2xEe] vy H
25, o] ARIA, 2 ot X 53, B8A
A 9 gejadE 2P Qe Bgel AN
Az 2453 FABIEE BCORAE A AH
Al B2 AAHEL 2en Aoy A
AL st g2 ARFe] 728 o] 2%
U HlZEo vlmAH AT AAFUEH, o9t
T2 AAFY AR Z, HAA AT A,
S Z SelM= FEE T o7 7px] APz el
o Al W= FAEG AATA o] s
7)ol - i Ee] 1 AR FAl o] Al
el wWalelw g} (Ghadially, 1997). %3t
oFe] B3 o]2g ks AlEo A=A ClA
A =7}t & ¥ (A F 20~50 nm)e] ol
AE=d), olE A ¥ 2w vide, 9 §
21E2AL 233 AHbAe)gtn 8} (Ghadially,
1997). 34as Z3st 23] Yoz
& Fehe V%S 23 slgE AEgd F5
Azo] AP el HABEr} w2 Aol ol F
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AHE 24E Ao BCG Rz Qg W3jet
37)1e Felgtn AZ4Edh aed Az A
719] #FHA ¢ BCG Tl Mut vy A5
FFRA Aoz wol FLAEY FEFFVE W
7b elg = dedss 350 =3 IXEF
At AP EAA D] x THel| HolFF-Z (my-
elin figures)& ol E“f}s}_:_ Q= N ZEo] FHEHG
=g, N Z e o)A F2E glutaraldehyde 34 &
2#g JHol, 7‘]‘3“*—‘?'&] Ll axe) A o
HAAEEd xsp 2t A A eS| Azl M AF B
A=} (Ghadially, 1997). o] AelM AN 2L
ZoFol Atz Zol vl BCG T2 Alzdieln 2
JAFE7t F o AF HAFHLM, ol 2L 2
L gAokaiate] At wiA 2o HAEE Lol
F-2= SFAAEZ (proton pump)7} M #LFet HE
A e n)Ag2 Atolol A AAEHA g olE
o] g AAY] ;e 93] FHHY] dEoleles B
37 (Kobayashi et al., 1998)¢]] u]3=o] & wj 1Al &
gt ql3AFEo|ely] Bl BCGrt F54 28 8%
ol Fodsh= 2tz 7%l °§§% F917] &
of ofldrl FZg} wdt J3tau|AA z7AMY
AFoH BCGE Fei3isle o =3 X}Zﬂﬂ’ﬁ“—} 49
A x2] DNA ZA4%5< Fhadigodt yexess &
Abo] A} ¢l9dvh= B (Jung et al., 2006)e] B]3=o0]
W, BCO® Felainl whgmmelgue) $44E
DNA #4152 Ftashd oA 724 wehs va
Aok Azkdet
olAbe] AL E3sle] Byl BCGE HbE Fof3}
‘#ﬂx}lﬂa} gt FA 2] pMFxe ot 4
Fo] F47)5e] ga JAEY 1 =Tt i
73”15]-?&—7& BCGE =Atmelgde F4AEe
FA gevha Y4
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FIGURE LEGENDS

Each scale bar indicates 1 pm

Fig. 1. The absorptive cells of a normal mouse appendix. Absorptive cells contain a heterochromatic nucleus (N), well

arranged microvilli (mv), numerous mitochondria (m), moderate amount of granular endoplasmic reticulum, ly-
sosomes (ly), well developed Golgi apparatus (g) and small vesicles (v). Some junctional complexes (arrowheads) and

cell processes (cp) are seen between the absorptive cells.

Fig. 2. The absorptive cells of a normal mouse appendix. A heterochromatic nucleus (N), numerous mitochondria (m), mod-
erate amount of granular endoplasmic reticulum (er), centrioles (c), well developed Golgi apparatus (g) are seen in the

absorptive cells. Relatively widen intercellular spaces (vacant asterisks) and cell processes (cp) are seen between the

absorptive cells. bl, basal lamina.

Fig. 3. The absorptive cells of a tumor control mouse appendix. Morphological features are similar to normal control ones.

Heterochromatic nuclei (N), abundant Golgi apparatus (g), numerous mitochondria (m) and plentiful granular en-

doplasmic reticulum (er) and small myelin figures (vacant arrows) are seen in the cytoplasm.

Fig. 4. The absorptive cells of a mouse appendix, treated with BCG. Well arranged microvilli (MV), a heterochromatic nu-
cleus (N), abundant small vesicles (v), multivesicular bodies (mv), Golgi apparatus (g) and numerous mitochondria
(m) and a large vesicle (asterisk) filled with flocculent materials are seen in the cytoplasm. A junctional complex

(arrowhead) is seen between the cells.

Fig. 5. The absorptive cells of a mouse appendix, treated with BCG. Several myelin figures (vacant arrows) and a hetero-
chromatic nucleus (N) and numerous mitochondria (m) containing electron dense granules (arrowheads) are seen in

the cytoplasm.

Fig. 6. The absorptive cells of a mouse appendix, treated with BCG. Note dilated cisternae of Golgi complexes (g1), myelin
figures (arrows) near the Golgi complexes (g2) and numerous mitochondria (m) containing dense granules (vacant
arrow). A microfold cell (MC) contains large lysosome (ly), slightly dilated cisternae of Golgi complex (g) and mito-

chondria containing dense granules (vacant arrow).

Fig. 7. The absorptive cells of a mouse appendix, treated with BCG. Note dilated perinuclear cisternae (asterisk), dilated ci-
sternae of granular endoplasmic reticulum (er) and Golgi complexes (g). Some lysosomes (ly) and mitochondria con-
taining dense granule (vacant arrow) are seen in the cytoplasm. A junctional complex (arrowhead) is seen between the

cells.
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