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A el F28 4otk =% “colon adenoma
carcinoma sequence”® & ZFAE Y o A
oA A MEe] Flo] ool Hrim A
AP =R g e Ay 4T FAYEE
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e Aoz ¢A AP, ODC A= F7he o
4 2 B3 2 23 GAAN FY AE F4d
8% d¥g dvtn BuHAY. FHo R vy
Aol ODC 849 Bk &3 Fu: g o
#4ol lckn BuEdem® ODC BAE Zrtl
& polyamine §42 £&& in vitroA 4 4t
Z4o) 8% 98¢ ¥om RalgUcy.

Eg A% W2 Wk 29 N-methyl-N'-
nitro-N-nitrosoguanidine§ Foj# %o i3 A
ZAd A ODC A= 27 §43) F7lalges
Rasgoy® il olg s dyez W 83
azoxymethane§ Foi§ 3 2o dF ot
ODC #4%=7F 843 F7i5lo] o3 Foko] WA
Aotz Rt wet AR oF BAY FF
ZZo A9 ODCx ¥ A He F3 o Hlzle) 1
BAES} 4u) o) FrlElglon, Wl ddAtE A
A @ A e 2y 18w FUbEon Ba
a9k’ ODC gAxlzZ 283t=  2-difluorome-
thylornithine & 53l #4&I2 AXAF} 7 &
oA gAze] A4S Al 2y HNEE 2IE
F ki rastel ODC A E9) S7te dF 5%
o] 3% J8g doim FPsA P gy
oz Y AEES 22 UIEA dF 435 3R
oA A Y Aot =2 ODC BAES Y
A7lel A zA e vis 453 ¥ AR By
HAxm, o delMe ODC 459 F7he= g
ek e MR ojgAde Hxel Ado) A& e
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Z g ¥ EA oY 2YAME 8 F
4 et 23 d vjs) ODC 4 =7 $7150] Ade
ol B P, o]s} o] Mt 43 AE F4e
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& X3 Ja jF §F M= ODC 4= &
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1993 198E 1994d 99712 A dEa o3
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ODC EAEE #HAsldoh od WAZA2Z 830
295 g3 Ao 24 AAER £F 23
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2. Ornithine Decarboxylase(ODC) #MSx &3

ODC BAE =3& Fujimotos'¥ol zAg Wy
£ A2 &Xs9 1y, ODC &AL % =3 #3
Aol AHEEE buffer& WA EvEgdsd ODC
buffers 100ml1®] FHFol 1576mg Tris-HC),
37.23mg EDTA, 1.236mg pyridoxal 5-phosphate
(Sigma) ¥ 77.7mg dithiotheritol(Aldrich)& 4
A pHE 742 %3%3ich “C-Ornithine (52.3mCi/

mmol, New England Nuclear, Boston, MA;
Specific activity 52.3mCi/mmol)€ ODC bufferd|
1:1022 #Aste AMgsigen 100ulel ODC
bufferd] 20ul®] "C-Ornithine€ ¥1 30T+ &
E obg 200uis] HAE Wi 1583 incubation Al A
. Cap2 %3l 10% TCA 300ul®} L-Orni-
thine(Aldrich)& ¥-& ¥ 30T A 1083 ¥gA
% Capg ¥1 center welld] GAUE AHARE A
W scintillation coctaile] BT F WAMIE A3
th ojg «J3#x]= Whatman filter paper(Cat. No.
1003323)8 A8t “CO: trapg &ol3tA 3
7] 948 ulg solvabledl] B F T T ALE3}
2} Filter paperst HH8-& #13 FHolE Kontes
A}e] center well(Cat. No. 882310-0000)3} stopper
(Cat. No. 832320-0000)& A18-3turt.

3. BAHIA2

SASE ol&3ld FEj=wt HAY, W-HEY HA,
Y& Fues A3 £ 2% @ g2 HAE A
gatglom A oel= Pglol 0.057] RE 9
b gy Aeg sk

d o

1. OFR B 2o A4S BIAD} Wa| =&y
5y

e @2 2649 HE ™S S6Meldn P
9 0-ge 1:08¢%dch dd ¢@AFE I £F2
Fubgt A 9= 2600%F 99l(34.6%)°1Uct Y &F
#2119 g7 dHL 53410100 did v &L
1:1.30190ck oid &% =& 2001F 1390(65%)7F
A AFoll D, 6(30%) 7 HHAAA BFolRoH,
14(5%)7} #.2.% ]2 Table 1).

et &) 2690%F 170(65%)7F Aol 9
A(35%)7F AZgelAtt & e 269F 44
(15%)7F well differentiated, 174(65%)7F mo-
derately differentiated, 594(209%)7} poorly diffe-
rentiatedollch &9l #r1: Duke ¥7] Bl 264
2 159(58%)2 7% ®ekem, Duke #7] C7} 94
(35%)°12 2 Duke W7] DE 29)(7%)¢]1, Duke
H7] AE 9t Table 3).
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Table 1. Age Distribution in Patients with Colorectal Cancer and Polyp

A Cancer Polyp
e
& with adenomal without adenoma2 adenomatous non-adenomatous
-29

30-39 9 3

40-49 9 1

50-59 4 8 2 1

60-69 5 5 1 1

70-79 1 1
Total(n) 9 17 4 7

1. "Cancer with adenoma” means cancer with coexisting adenoma
2. "Cancer without adenoma” means cancer without coexisting adenoma.

3. nnumber of patients.

Table 2. ODC Activity of Adjacent Normal
Mucosa, Polyp and Carcinoma in
Large Bowel

ODC activity
Tissue N (pmol CO2/hr/mg
protein, Mean®SD)
Carcinoma 26 18.31£10.18*
Polyp 15 805 378
Adjacent mucosa 25 963+ 356

* p<0.05 compared to ODC activity of polyp
and adjacent mucosa

2. 3Y =31 ¢ o Y EF 2 Orinith-
ine Decarboxylase(ODC) SN T

d 423 2609 BF ODC AL 1831
(pmol COy/hr/mg protein)e]ll3®, ODC FAEE
3 & AN 15419 §F 23] HFE ODC
BHEE 96328, gxAdMe H¥ ODC 4%
7t 4% 233  FHY FAzA A Bt 24 of
4 Eger EAHNYoR ooyt UHTable 2).
ey 8% 2L F¥ ANzAS vnde ODC
A xe zt0lE RolA YUttt FU Al <&
4F z3o| F&E3he AFdx 7 HIAAY ODC
4x e dxAdM bt e 8% 22D FH
Bz L xo|7t gidch

Aol ma gz oM e HF ODC E4EE ¢
A7} AR} 168 oo, okel fix]d g ¢
ZAd| Mo PF ODC FAET Aol ARG
189 =& ZAFE EAFHo=z 9oyt AT
(p<0.05). 28|t ohe] W A, o =7, &4 §

g, oo £3% 9 o9 Wrid W& ODC A%
Hite Aoz oot giicH(Table 3). widt
dZAF ledMEe ¥ 2AGHOR Uy HFd
A g dxAez wyEded, i Aoz
B8 B 893 274 Yamada type IV2 i A
o2 ODC #4EE 3042pmol COxhr/mg/
protein® E ®e] Frld A7 & B4 §F& B
T gxzlo] §F0] gl OE ¢ R JF ODC
EAE7) 16M] gston FATGHoR fol3 AolE
B HTable 4).

g 423 FHe A FgzAe AT ODC
45 96301901, g BvEA ¥ oY £F
Z3 Fde] Ay HuzAe HyE ODC $4xE
6452 EAGHoE {F Ao|E HolA gdrh
(Table 5). th4 &F 1541F 89 WEN 2% 2
AoMe] Fg ODC BAHEE 894, wHEAH 8%
23 749 Hg ODC A=Y 70328 F 2§
9] ODC A% Aole FASHoE fFostA gt
tHTable 6).

il &

dge We zHHos dF Ao Ay A%
ol A5 FA7 uAFRH AT Bz T4sE
Aoz A Ut A B B 2P A4
AFe] BETY 43 MM Yojue z|o Wite
A% Ao HEe AN HE F4 $Ho] YA
A £stshs Aoz mamEo] g oge uF
Aot Ay A2 HEF F4L oY HET By
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Table 3. Correlation between ODC Activity and Clinicopathological Characteristics of Colorectal

Cancer

Characteristics N ODC activity(pmol COxhr/mg protein, M SD) p value
Sex

male 14 2198t 9.97

female 12 14.03% 899 p<0.05
Age

<60 16 1644t 746

=60 10 22.90+1250 NS
Size

5cm= 13 1565t 679

5cm> 12 19.8612.30 NS
Site

Colon 17 21.70+10.40

Rectum 9 1189+ 6.05 p<0.05
Morphology

Ulceroinfiltrating 17 1490+ 890

fungating 6 2377t 6.11

ulcerofungating 2 243512271

Infiltrating 1 3145 NS
Differentiation

well differentiated 4 22.70+12.96

moderately differentiated 17 1481+ 6.37

poorly differentiated 5 26.69114.13 NS
Duke Stage

A 0 -

B 15 2404+ 967

C 9 1073+ 3.06

D 2 939+ 6.06 NS

NS : not significant

Table 4. Comparison of ODC Activity in Cancer Coexistent with and without Adenoma

Specimens N ODC activity(pmol COx/hr/mg protein, ME=SD)
Cancer with Adenoma 9 24.28 841 *

Cancer without Adenoma 17 15.15+9.79
*p<0.05

Table 5. Statistical Comparison of ODC Acti-
vity in Grossly Normal Mucosa bet-

Table 6. Compariosn of ODC Activity in Ade-
nomatous Polyp and Non-adenoma-

ween Cancer and Polyp Cases tous Polyp
ODC activity(pmol COx/hr/mg ODC Activity (pmol
Case N protein, M£SD) Polyp N co2/hr/mg protein M= SD)
Cancer 9 9.63 - 3.56% Adenomatous 8 8.84 13,98
Polyp 17 6.454.01 Non-adenomatous 7 7.03+3.55

*Not significant

& HUse Qdolth AR WY £33 B
oA o Mo A AEe) BER FHo] dojuh

* Not significant

M ZF4 297} colonic cryptd] AR olFHut
£ AL o maHA . iy Hat 4w AE
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AEE H3 40.40pmol COyhr/mg protein® 22
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geke = F Az A, ¢ 2FdA9 0DC

mRNA &9 zlo] wFolgtn Azt =R
o} 2% 23] ODC mRNAd #& ATE A
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E d7dA 50%c ¢ £%F AY =AY $£e=
ODC A% 718 vehm 50% v &%, o, A%
zA £03 ODC A4E 718 Rad Fart 9
¥ B dAelME ODC #4xE o A 7}
A w9, % 245 A4 23L& FAH ODC #
HAEE B Y AN E ¢ 239 ODC 84
27t 7 e, Hu 4n AXe] 4 FHe] 4
olg thd o] EAE givkn AZET

oA Metel BElwsl ODC SAESE gL 98
o] gittn ByF 7]|BYol gled, WFYL I
waata A uigl o 249 ODC €4 WsE
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ool el o] B3 AE ¢ g9 Hrld uwe
ODC gAx= WHahs EA-ez 9ot ggen o
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7} ¢to} 9x]efl WekAE ODC B4 = E3yt SAH
oz g9rt ARLH(p<0.05), et AA A
ODC 8A4%E7} ojzle} HAdwrt 24zt 164, 1.840
AT Ee AP olAE& MurakamiEel AT
Azet YA &gt 49 FE A=Y ¢ 3 A=
of wtebs ODC B4 xe] ®ss} gvks ZA& ODC
BAEE oA GAEe] 4 5 #H¥E #AR o
o, qte] ¥ dApFE FAARAY FEA4L QT
3 Azpdc

B F9o] EoR Yr AFRT FUHUFE
ok 2AAe] ODC AE7} 1.6W) Ehod oA
Foke] 7 BEFE e H7 F4o] 5] 3
£ AALtR ol A$ FEF AW HAE Ao
gelA gl A ODC 84 AAAE AHgels A =
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= Abstract =

Ornithine Decarboxylase(ODC)
Activity in Human Colorectal
Tumors

Joong Young Kim, M.D,, Hyo Min Ryu, M.D.
Hyo Jin Park, M.D., Won Ho Kim, M.D.
and In Suh Park, M.D.

Department of Internal Medicine, Yonsei
University College of Medicine, Seoul, Korea

Ki Baik Hahm, M.D., Jin Hong Kim, M.D.
and Sang In Lee, M.D.

Department of Internal Medicine, Ajou University
College of Medicine, Suwon, Korea

Kyong Sik Lee, M.D.

Department of General Surgery, Yonsei
University College of Medicine, Seoul, Korea

Objectives : Omithine decarboxylase(ODC) is the
first and rate-limiting enzyme of polyamine biosyn-
thesis involved in normal and neoplastic cell proli-
feration. The induction of ODC activity plays and
important role in the tumor pormoting step of the
two stage carcinogenesis model, initiation and pro-
motion. Initially, and excellent correlation between
ODC activity and tumor promoting ability was
shown in mouse skin carcinogenesis model. Also,
ODC levels have shown correlation with the pro-
gression from normal mucosa to adenoma and
carcinoma, especially in hereditary polyposis synd-
romes. Recently, elevated ODC activity have been
studied as potential markers for human colon cancer.

The purpose of this study was to find correlation
between ODC activity and colorectal tumor. We
compared ODC activity in tumor tissues and adja-
cent normal appearing mucosa in patients with
colorectal tumor.

Methods : Subjects consisted of twenty six pa-
tients with colorectal cancer and eleven patients with
colorectal polyp diagnosed at Severance Hospital,
Yonsei University College of Medicine and Ajou
University Hospital from January, 1993 to September,
1994.

Tissue samples of grossly normal appearing mu-
cosa, polyp and carcinoma in large bowel were
obtained from patients who received colectomy or
colonoscopic procedure. Tissue samples were frozen
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immediately in liquid nitrogen, stored at -70C, and
were analyzed for ODC activity within two weeks.
ODC activity was assayed by a raiometric technique
in which the amount of “CO; liberated from L-
[1-"C] ornithine was measured according to the
method by Fujimoto. Radioactivity of the “CO» trap-
ped in the filter paper was measured in an agueous
miscible scintillant.

Results :

1) Mean ODC activity(pmol COy/hr/mg protein) of
cancer, polyp and adjacent normal mucosa were
18.31, 8.05, 9.63, respectively. There was a signi-
ficant difference in mean ODC activity in cancer
tissue compared with polyp and adjacent normal
mucosa.

2) There was no significant difference in mean
ODC activity according to the size, age, morphology,
differentiation and stage of cancer. But there was a
statistical difference in mean ODC activity according
to sex and tumor location. Mean ODC activity of
males with cancer and of those with colon cancer
was significantly higher than that of females with
cancer and of those with rectal cancer.

3) Mean ODC activity fo cancer coexistent with
adenoma was significantly higher than that of cancer
with no coexisting adenoma.

4) In adjacent normal mucosa of cancer and
polyp, mean ODC activity were 963, 6.45, respec-
tively. There was no statistical difference in mean
ODC activity between the two groups.

5) Mean ODC activity in adenomatous polyps and
non-adenomatous polyps were 894, 7.03, respec-
tively.

Conclusion : The ODC activity in cancer tissue
of large bowel was markedly increased compared
with polyp and normal appearing colonic mucosa.
But ODC activity was not correlated with invasion
and differentiation of colorectal cancer. These results
suggest that the elevation of ODC is correlated with
cell proliferation status of colorectal cancer and
reflects changes in the large bowel epithelium
toward phenotypic neoplastic expression. Also, the
mucosa of colorectal cancer with coexisting adenoma
was shown to demonstrate a marked increase in
mean ODC activity than that of colorectal cancer
without adenoma. But the mucosal proliferation
status of polyp was not higher than that of normal
mucosa adjacent to polyp and ODC activity had no
correlation to the pathologic characteristics of polyps.
A broad and larger scale study on ODC activity of
colorectal polyps is necessary to help predict cell

proliferation of tumor.

Key Words : Colorectal tumor, Cell proliferation,
Omithine decarboxylase(ODC)
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