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ABSTRACT

This experiment was performed to evaluate the morphological responses of the duodenal epithelial cells of the mouse,
inoculated with Ehrlich carcinoma cellsin theinguinal area, following administration of Bacillus Calmette-Guerin (BCG).

In the experimental groups, each mouse was inoculated with 1 x 10 Ehrlich carcinoma cells subcutaneously in the
inguinal area. From next day after inoculations, 0.2mL of saline or BCG (0.5mL/25g 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 0.7uCi/g of methyl-*H-thymidine (25 Ci/mmol, Amersham Lab,
England) through tail vein. Seventy minutes after the thymidine injection, animals were sacrificed, and duodenal 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 and dried and were placed in alight-tight box. The number of labeled epithelial
cells in the duodenal mucosae (mean number of labeled epithelial cells per 3.5 mm length of mucosa) were observed and
calculated.

On the light microscopic study, duodena mucosae had no severe morphological changes following the injection of
BCG. In the tumor control and BCG treated groups, a number of small lymphocytes and eosinophile leucocytes are
slightly increased as compared with 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 632.3 (+14.47), 761.7 (£ 27.65) and 505.0 (+
17.09) respectively.

From the above results, BCG may suppress the DNA synthesis of the duodenal epithelial cells, but does not results
severe structural defect on the duodenal mucosae. And it is suggested that BCG may greatly improve the anticancer
therapy on certain kind of cancer.
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M =

lo=z o]453+= BCG (BacHIus Calmette-Gue-

Ak ARERE) Ay Lw G U
& 7FaA 7 /\Ezﬂoﬂ BCG Azspd 3
= (intraepithelia lymphocyte(IEL))7} =
7¥eta ZAMINE o] AwE fr=ste] 243 mononu-
clear ZHdAZ7} Z7ksbe AW IgE =5 A2
(Rytkonen et al., 2004). =31 BCGS Foi3lw IgE A=}
ZAM W & 73715 (eosinophilia) 9 &xbA| £o] A e] &
%] A=, ovabuminez WS A]7|H BCGE F
g A7} BCGE o3l o> AFel vl IFN-ganma
£ A8 we] AAakshH, o] 3 Z3= BCG 7l e] 59
7o) kel o3 fr=% g Ee] IgE Aake dAIE
om T gzF-2] Ape]E7}<l (cytokine) Ak Hrl o] w3}sd
7] wjFolg} sk} (Yang et a., 1999). BALB/c A F ol x| =
(lipid)2 $13] BCGE 7oz FofdlH Foigl BCG7} 7
Az =AM F2 FEE Y S =43 Peyer i
M= A, AAAL Az eukge] defpd A
T o znE] QA2 B35} (Aldwell et al., 2005).

=3 BCGE: HZHY THZE oashe 2zA4 s
-2 o7 4 2 (suppressor cell)7} Aehel] 2kals] v
(Klimpel & Henney, 1078)el] u}aelatx}e] wsto] ol
M Eoko] AAlgo] A3 FHA3}(El-Demiry et al.,
1987). Ratliff et al.(1987)2 7154l ¢l nude mouseE
o] 43 Aol A BCGE el Folstele wel gera
4ol BCGel| 7125l Aete] f=77F Jo3 Aoz H
o} FhepoERubgel Aestha seich AR
73$-o| = 3}3k2 W (FAM; 5-Fluorouracil+Adriamycin+Mito-
mycin C)¢ w502 Aalg 75l wls) stetars o
o] W a4l 24 BCGE T/ Foistal el Abol=
7}elo] =7}31c} (Popiela et al., 1988; Zembala et al., 1993).
e aw o 2 x4 BCGE AlL-5PH apha-interferonel v]s}ed
] A ES AA3] EE I ok} BCGE 3 v
eI (A, Bg, C, B)& vk oz Fo3lH o] & u|eiulo] W
Hrol= g AR A ApdAbs)| Al 2 (natural Killer cell)o] &
A Fod Fol Foko AL FEo| B S vropxlg (Lamm et
a., 1994; Lamm, 1995).

A EAA] g A Foll= H-thymidines o] o843}
=4, thymidine2 DNAe|q =0 gl 2=z thy-
midine poolel] AA=e] slet7} Al EZEGA|e] DNAFHA ol
qh o] 85]7] we] DNAS] AwhA B2l *H-thymidines
FolshH F47] *ﬂlﬁ‘“ﬂ Ao} ehdel wdt *He v
Absell YA 7F w2 S WEslez T s o wig- ¢
F3fed XV]‘%“}BSX# Aol o] 2te]3 gl (Helpap et

a., 1981; Tielemans et d., 1989; Ryberg et a., 1990; Karam

& Leblond, 1993).
237|AEE ol AR Al 2] MEAEFT
7} Z7] (Cameron, 1971) wfjFef| 3Fokx ]EaJrX%ﬂ/H 2.2)7)
2 23 23l F Pabge] AT 4ol (Gilman e
aI 1985; Clark et a., 1992). A AA}= 9|9} &7 AEdx
e 2 FF 5o A wet jizsA whgehe A
7] o]} (Rubio et al., 1988; Varedi et al., 1999; Martins et al.,
2000). B sikRANA ek FAM)E dsoz A
33k 7ol wlal FHstes} vEe] WA A=A BCG
2 W Teisim Peral Apelwrlele] Z7latet (Popidla
et al., 1988; Zembaaet a., 1993)= ¥ 17 507 Hol FoF
AZE A8 ¥ BCGHE Felalgle Agol= 999
A}z __L] /q] = 22 A z]-x].z-l ke Abs _L] /q] 1_/] 7]}_—_24 \:J 6‘:]1;]]
1 W37} el dEoh weba Ehrlich FeH 25 ARR-9]el
AT F 1o BCGE Ty ade] Hh Foislals
o WA ) mAE Jare Pelshy wshe
ohjel DNAGA S-S Hlm FHaste] Foprlasige] ue
3l

AFEE2E A5 25g 9]¢ ICR 31YF S ALg3ls] o

w o]ES *otHZﬁ T Zo A 2 (TSN E=E) H
T Zo|HF BCGRAF(BCGRAF) 22 rglom,
7+ A+ 5e }Wﬂ/] FTES AHEEIATE A 2 o]
o] Ff 2+ BCCRALY TEES AR I3t &
7+ 1x107¢] Ehrlich k4 22 A3} t}. BCGERo| 22
FoplEold] b e WAt Amgow AHgEE B

% 71%% BCG(0.6x 10°~6.4x 10® CFU, 27 mg/vial, Con-
naught Lab. Canada) 2 10mL 2] A2 A5 &3)4])7] o
< dAZF(0.5mL/25g B.W.: 0.03x 10°~0.32 x 10° CFU)—E—
sz B 0 sRzAel FAlslele) FoaE

A Eo)A) Fol oka] W4l 02mLe] el Pss w)n
A B3l A2 e PAEE A g
FEE AHesteh AYEELS Y24 = BCGE
7t sy & 1Y 73] Reid F, b olvl= (ether)
i stel ShlEe el AR BH sk Aol
AHE FEES BE QA7) A A RE Ales F
A obx Bk FFSASh A AP B2 elE =
EAYEEE v 24 F, QF7)0)] upe Wk Ha
5317] $lsked B d 94 9ol 104] Atelel H-thy-
midine (methyl-3H-thymidine: specific activity 25 Ci/mmol,
Amersham Lab., England) 0.7 uCi/igm& #g]e] 3 2} A

QN ro il rl

N
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WAL, 708 5 wARSle] AARR2A S wlejule] 10%
F2de] At 2" 224 5 gl o
2 M d 253t  geide)] Zajslgda, AHEE ko]
Al s §J3l &ete|mel XA v gl S A A
QFAlel| A ZFa-6-A) (autoradiographic emulsion EM-1, Amer-
sham Leb,, England) & 18] AzA 7 h4AE Q3
FZES £C YA 5FU7 x=FA)F] 31, D-19 (Kodak,
USA)= &A1t t}S, Meyer's hematoxyline 2 31& A
S} JTEEE WE F BeAnH oz BRI B
oz MARzAe] H22 2 HAokyl 799 A4
F9E5 gt AT SsgE weh 260w &2 AFEE, A
gt =o] ApxlEodg AApz3le] 71 & o] (0.3mm) e
Holx AR EA S 3 Alokz dte] Zbzh 104]op (A=t
7] 35mm) st AR o] F= A Z 7k 57
ool £t QI AEg TAMER BT} A4}
Ao, AR SPSS(Ver 13.0)& o]-8-3te] ddufA]E
AHEA (One-way ANOVA)E A3l x, dutx=] a-s
93141 hematoxylin-eosin (H-E) 53 4-& |2} 8}t

=

oz P Fabe(ntesina ayph e ol £, 7
o8 Aele] e Zol7h of 110pmzA] Fx
o Zeloll wlste] Hteh 4= AAEY ERel = FF
7VgA}e) (triated border)7} A SFelo] F8z|glom
4714 2 (goblet cell)7} AFe]atelel] A= iek o] Aol
N BCGE Foidt & A4 A 2] DNAGH
sl WAL ke BRI Sd7] wEel A

Q BAE B8 T2 BRI AL 4
B ER T CES I ETIE S LR
QAgiE AR Apelol] S EE ] 7o) 219, 4]
AE oA =77k ot B soleh £ HAR
EERE EE R PR EE DR R DS TEER
L 5 A (Paneth cell) 7} 42 ke gl on, 3}

#o) RISl mhBe ANAGEA 2 ool

(Fig.- 1)
FphEze) A% 24 Fai PR RL vlsh]
ShelN Yol sAARTA W@ we] B

Table 1. Relative number of labeled cellsin the area of 3.5mm width
(6 um thickness) of intestinal gland of mouse duodenum, after injection
of 3H-thymidine in different groups

Ratio
Group Number Experiment/  Experiment/
normal tumor control
Normal control ~ 632.3(+14.47) 1.00 0.83
Tumor control 761.7 (£ 27.65) 1.20* 1.00
BCG 505.0(+17.09) 0.80* 0.66

Numbersin parenthesis denote standard deviation of means.

*Difference between normal control and BCG treated groups, and normal control
and tumor control groups are significant at p< 0.05 from the results of One-way
ANOVA.

oh(Fig. 3). =3+ BCGFoAwe] 7% 223 727} %4

2o 2743 fAlst= (Fig. 5).

ofy

Oy

o] AT M Zel M= 71¢] FAE A okt T AdH =
T+ FN RIS FRe} AR afTeM BAMEZ
7} vl A JFEE G o BCGRA oAM= w9 =&
A BEE A o] AgelME A Ada|A 2] A
<l DNAZAA =5 #1712 3131 7] ool Y43 =
o] AR A L] AT A EoA| A AZEHE YA =
A" Az 75 F okt

A 0] A AR Edse #AMEE
At o] 3.5mmet 632.3707F #AE A= S9Ae] 7
Wobr Ak a5 FHE] oEE AMEJF gtk
(Table 1,Fig. 2). FfH =72 HeZ o] 3.5mm & 761.77)
7} FEE ] A 2ol v]sle] 120% o] w@otow 24
A2l 47t whobr AHaEA WA EHYE AlEF wWke
(Table 1, Fig. 4). BCGFod22 A Zo] o AM| 257}
505.07 2A] AA 22 80%= FrAEle]ar, Fofl 2
o u]dled= 66%=2 §-2|3HA 7FAdle(Table 1, Fig. 6).

o &

WAAE WY A Fugee Amgalel PAs
o] A9 A A aA A7) 3¢ A=dle] B o= A
o2 oJd=A glu}(Stevens & Leblond, 1953; Cameron, 1971).
A2 7] AR e HgE A7 b A ATFell A A=
A\ M Ee] ZAlo] AR (intestinal crypt)ol A gF o}
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WA A A R = dorydt) (Beaulieu & Calvert,
1087). v}elo] Wt w AEE FAAES] FolE HolH,
279 A% oAt ASH e S Fol skl
& FolA B% 2s Z43ke(Holt & Yeh, 1989). =
g Abgrel M aecle] ge Alghel ulshel AubyvlAEe) 2
Ao gho] ofuir} ml %Al E7} ghar A A1 A} (apopto-
§97} el Yolur] W] AAHoE sl Ee)
Faele 2 tel7} glovd, velrk Zrhel met $471%
o] Ak AL Ak YL 57) el @
o} (Ciccocioppo €t al., 2002). 221} fole} Ale v|ws)
Qg o) frobe] sheabate) gEmAe Al A% fAksh
govt Axgel delx Al ZAnc 31%u} o AT,
AR SE frobrh Alnet 68%t Bl ort AwlA)
2o Zolt e Ame} vha 7k (Thompson et dl.,
1998).

AR S Fol 2Ed 2o A E Pl oz
shahd 928 32 F oA e 9 AR A
Alze] FAe] gt
A A 29] &eto] £21F ¢tk (Martinset al., 2001). 3}
A B2 FEdd e 3e 2EHAE Fe
7] A g2 F3t AR 2] WA o] A3 3
Ao, FRAIMNEE T Bgo] YFelA o=
W3tk (Varedi et al., 1999). = o]
s o A8, I 2 AR ARt 3
st ARt EEdE SX W] TE
t}(Grozaet a., 1979). = 31 & B4
AFe 5 2EHAE TS W= 9] A2 DNA &
Rgol astgort 2Ea s
kgl o3} DNA §4-&o] 3)35)9)
A g elt 175k 5 2ol %
) Aol 91%: WS BAY 4 algied, olsh 2
> e AL AEFH o) AR wEoletz @
o} (Gerlovich et d., 1977).

o] AgelA Fefdz+3 BCGRA>2 79 A
ol mlgte] Ao fgelA H=ZFek sAMY
7F vl wke] A 7 Qo 2A A FxU}
2 2ol v)ste] MoE el gladed, o9 2> A
= BCGE 73] A= Foiairs A AT 2= AE
FUE el ulste] WAL F= 4] A=) |
oFg 7| wjEoleta FSHo)

o] dAFellA BCG HHE-Foi7} AAgar AAda)A 22
DNAZHe WX odsks w|mslr] $lsle] A FEol
*H-thymidines FAlslglor, 53] 85570 e w3}
£ Hasslr] 9t BE ARFES 24 9AelA 104
Abolol] °H-thymidines me]Amlol] FAlsiglet. o Algd]
Al AAEL] ol Fell A WA AN 2L 7HE whe] 3

2

L
r (o3
do
"
i
Mo
O

o

ok o

R

4

2 A AR 7S ARG vpE R A A2 AE
7F AAAA $1Fo 7 o] 53t AR (Chung, 2001)°)] ®]3-
o] & uj ejdst Adjety A7k

FFNE2LS A A EE B BAAE 71 A4
2o 120%=2 Frisiolon, 43 Nlzs 2AE 29
A7F U5 gt 77t 29 FHEHE 5 de Al
o] Bttt o9} e A= EA2la 7t EAlE )4
AF 2] A HEE o|AEH AW WA o] A}
S TS AT ES] Fd5EE 23 7)Ao &
Z7] W o) AERAe] Zr}slivi= ¥ 7 (Barbeito
eta., 2002)e] w]Fo] & wj e}Fst Aety A7Eeh =
AgtzA M E GHES A oA 3 APz A
< BRALA AN Z2] 47) AAF 2ol w]Eled oF 10% A
Z7hldes 23 (Koetd., 2000)o) W3] & = A1
t22)2> A ehzAel u|sle] A E oAt 2 AW o
24 Aol oS dnlshA w2k
BCG%:= Mycobacterium bovis®] =418 <F3}r]7] Zlo=
A Matheet al. (1974) ] <3} Wi ulkalo)] thsk X5 W
ARAFEA A X o] 8313 on, Tefoll = ek
Bol| REAZ AMSEI Qlvh THvRerskate] whsduof
BCGE T3 BCGE H|So|% 7hiubs-s Hof 4
FAE FEHoz "olHuriA & ¥ ol AkdAts|A|
29 AL =7 7], Ato] €71 (IFN-y, IL-2, TNF-0) &
Rt =S sl FFxAe] FAE oAk (Chirigos,
1992). 7=} w2 ©F(100mg (9.6 x 108 CFU)/30g)¢] BCG
£ AF e 5ol Fodslls o FEEo| 5dUgled 7
APl A, AbEE FEES FAS A S oz e 7k,
T2 9 H=ZAL Aoy At A Qe B
3 (DeHaven et a., 1992)¢]] H]3=0] £ w] BCGZ 3} =
sl Al A<l Jgke Fohar A7hEeh 218 o
& Hlo g Zo 50mg(4.8x 10°CFU)/30ge i3}l
T AT Aagloy 25 AEslen, A ¥ 154
= Aud AF= Aoz 3)EF o (DeHaven et dl.,
1992). 12v} 2 EEo| 23] ulEsle] 50mg(4.8x 10°
CFU)/30g®] BCGE FARIS W& =7 Abdsiaed,
BCGE uHE- FAE FEE0] AFgal 1l #Hlnkgo
oJgt 7 Zom BCGE vHy FARI & wo] LDgp®l F2
o} 10mg(0.96 x 10° CFU) o] 2]t} (DeHaven et al., 1992).

o] Age A= BCGE 35 7HA o2 73] A& FAFEI
o} AleE B8] 3t rlE|® gigiEd I o)i= wE &
oJ2F(0.5mL/25g B.W.: 0.03x 10°~0.32 x 10° CFU)¢] BCG
o] LDgyo kel wlsl] wi-$- 2d7] Wl A 2o 12y
o] AgoA w5 T ML ete o] W (73)el
A v FARE 7] wjEel wlefshul A dAFRINES-
o] fEgloeta Azt ANk THZ 7} 2=
Ho HEIIQIE AAksle] 3o AFube-S wi =

A o
o

N




Ko JSet al. : Effects of BCG on the Mouse Duodenal Mucosal Epithelial Cells 197

A (Roitt et al., 1993)o]] B]3ze] & uf, BCGE - Fo 3t
oz gutel Fpululeo] Mz} Fzple] DNAGHI |
AAoz 243t oz F==r} il o] AdeA] BCG
Tl A4, BAMEZS 7 AN 2] 80%E F-9
A FHadtiEd BCGE ApdalejAze] FA4-& Z7HA
7132, Abe] E7}el (IFN-y, IL-2, TNF-0)& EH]3l == 3o
Fokz o] Wik ox|slcl= B 7o) H|Ze] E o] BCG
9] vlE 27} MR} AwAba] A Z2] DNAZAS A8}
gtz ZE=Hd a8 o) e Ay} Fuintle) o
3 A7elA] X BCG AA Q] SA4 o] 93k AQIA S w3
7] 1AM E F ol AR A7) HeEh
o] 3] A#g F| B Ehrlich FofH 25 o|23t &5

Eo] BCGE uhy Fofalyl A1Ax AHutdu]H| 2] DNA
AL FolsAl A= el W3yt An)Eksd
omn, o]2j3t AP A=z Hol BCGE: X 8A] ata}
5 =Y e o= A

—

AN
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FIGURE LEGENDS

Fig. 1. Hematoxylin-eosin stained duodenal crypts of a norma mouse ( x 400). Some Paneth cells(P) with eosinophilic granules are seen in the
bottom of the intestinal crypts, and mitotic figures(M) are seen in the duodenal epithelial cells. A ganglion cell (G) is seen between longitudinal
and circular muscular layer.

Fig. 2. An autoradiogram of the duodenal crypts of a normal mouse ( x 400). The labeled cells containing massive (arrow) or moderate
amount (arrowhead) of silver grains are seen over the nuclei of the epithelial cells.

Fig. 3. Hematoxylin-eosin stained duodenal crypts of atumor control mouse ( x 400). Some Paneth cells(P) containing eosinophilic granules are
seen in the bottom of the intestinal crypts. Some intraepithelial lymphocytes(arrow) and mitotic figures(M) are seen in the duodenal epithelia
cells. The number of small lymphocyte(L) is increased as compared with those seen in the normal control ones. A ganglion cell (G) is seen
between longitudinal and circular muscular layer.

Fig. 4. An autoradiogram of the duodenal crypts of a tumor control mouse ( x 400). Number of the labeled cells with massive silver
grains(arrow) are increased as compared with those of normal control ones.

Fig. 5. Hematoxylin-eosin stained duodena crypts of a mouse, treated with BCG (x 400). Some intraepithelia lymphocytes(arrow), mitotic
figures(M) and Paneth cells(P) are seen in the intestinal crypts, and some eosinophile leucocytes (E) and a number of small lymphocytes(L) are
seen in the lamina propria. A ganglion cell (G) is seen between longitudinal and circular muscular layer.

Fig. 6. An autoradiogram of the duodena crypts of a mouse, treated with BCG ( x 400). Number of the labeled cells and amount of the silver
grains(arrow) are decreased as compared with those of normal control ones.
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