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= Abstract=

The Effect of Colostomy on Colonie Carcinogenesis and Histochemical
Changes by 1,2-Dimethylhydrazine in Rats

Seung Jin Yoo, M.D, Dong Hwan Chei, M.D* Nam Il Kim, M.D.
and Jae Seong Kim, M.D.

Department of Surgery, Catholic University Medical College,
Department of Surgery, Dailim 5t. Mary Hospetal®, Seoul, Korea

Chronic inflammation in human tissue is associated with malignant change in several or-
gans, such as the skin, urinary bladder and the colon. 1,2-Dimethylhydrazine(DMH) is a
powerful carcinogen in rat and is useful for the study of mechanism of colon carcino-
genesis.

The purpose of this experiment is to evaluate the effect of colostomy in DMH-treated
rats, the route of carcinogen to the target organ, and the histochemical change of mucosa
by DMH insults. Sixty Sprague-Dawley rats, weighing 200~250g, were divided into three
groups, each consisting of 20 rats. Rats in group | were given saline solution and served
as a control, and those in group 2 were given DMH alone after sham operation. Rats in
Group 3 were subjected to single-barreled colostomy on mid-portion of the colon and were
given consecutive subcutaneous injections of DMH 20 mg/kg once a week for five weeks.
DMH injection was begun in a week after the operation. The experiment was terminated
at 35th weeks after the last injection of DMH. All animals were sacrificed, and colons
were fixed in 10% neutral formalin, stained with hematoxylin-eosin stain, periodic acid-
Schiff, alcian blue pH25, alcian blue pH2.5-periodic acid-Schiff, aldehyde fuchsin pHLT-
alcian blue pH2.5.

The results were as follows!

1) The body weight of each group at 35th week after DMH injection was, group 1; 300.3
+252 gm, group % 250.7+372gm and group 3; 2588+38]gm respectively. The differences
of weight between group | and group 2, and group 1 and group 3 were statistically signifi-
cant(P<0.051

2) Tumors developed at the colostomy site in 15 out of the 17 survived rats in group 3
(88.2%), and in 7 out of the 15 survived rats in group 2(46.6%). The difference of tumor in-
cidence between group 2 and group 3 was significant(P<0.05). Five tumors occurred in the
defunctionalized colon(descending colon) in colostomy groupi(group 3) and 3 tumors in the
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same area of the colon in group 2, but the difference was not significant(P>0.05).

3) Thirty three DMH-induced colonic tumors were observed. The most frequent form of
experimental tumor was ulcero-fungating tumorild cases 424%), followed by fungating
tumor(? cases: 21.2%), polypoid tumor(6 cases; 18.2%), mucosal nodule(d cases 9.1%) and
plaque(3 cases; 9.1%). Adenocarcinoma(27 cases: 81.8%) developed more frequently than
adenomalf cases; 18.2%), and the majority of adenocarcinomas were well/moderately
differentiated tumor(2? cases; 66.7%).

4) Changes in the type of mucous secretion with predominance of sialomucin and deple-
tion of mucus were observed in the DMH-induced colen cancer. Similar findings were
noted in colonic mucosa by DMH insults.

Above results suggest that most of the tumors appear at the colostomy site, where the
mucosal cell proliferation is increased by chronic non-specific injury, carcinogen can reach
the intestinal mucosa by vascular system as well as by gastrointestinal tract, and in-

creased sialomucin in colonic mucosa reflects early malignant transformation.

Key Words: Colostomy, DMH, Colonic carcinogenesis, Sialomucin, Sulfomucin
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(1) dH 82 28

A F(FEREF n=20) HEFE Alads mayz

A 2T (DMH-+5927F n=20)k /2% DMH
oo

32 (DMH-3%7 n=20)r H&cfu2 =48
DMH %+

(2) HBF ZduUy: A2 ez v s}
FE AR, £25F 34 AN sjese] gao
B HE =542 iR Aziele AR peg 3
FHoizte] S HAF o Y8R g 5.0
prolene 3§ A2 ¥ste] Hadujel| w2 Az =
Y- o3 AR wWale] e41e mlSe] 5.0
prolene F-#+tE Hwol Ygta}e] AFAlA PR
T B8] Pt Fojg| ddeks Aysiva) sheo
o] Wobd DMH-+2d2F 3 $3d=72 S99
TE 2L A8 HF ANEE Lgelwdd,

(3) Waidl A Fojuy: wetd 2= | 2-dimethyl-
hydrazine dihydrochloride(Sigma Chemical
Co. St. Louis, Mo., U.S.A.)5 A9t DMHE
1.5% EDTA (ethylenediamine tetraacetic acid)
7 Z39 0.9% 4203 A9+ gd¢ mld 15mg
¥ ##4 7% 2M NaOHE +}8sls pH 657} =
=5 dhgr)

WAF 24 1F F UHEEY A3 SHsiy
DMHE % 15 20 mg/kg¥ 557 33 o=y
#e+ Bd2 g5 FaEgo, Segztes 4
£4F DMHE Alsig &9 & s e wy
o & Fapabgct,

(4) HHSE W iE2 SO0 E: Yot Hof
Ao kA Foivh BdE of gRel HFE S
shlem APFES] 9jof wd 9 spubg g pabsig
th 5-7te] whebA] Heof 355 nlx) DMH =
T8 AT AAelA] T dge zaA)Halo
= ¥I91#H AL DMH-ssdE2Fed4 guddg 3
G, BEEUE F3dden, BE YEFES
A ER B4 A HJF Nusn Hgale Hed
Al A g5R A5t gHetds wEapec],

bEq 23 e F BAE7) Hsie] 2 age
TEEte] 10% F4 EUY fode gy 244

4 ARE Ay FHF Halsigon, falzew o
A2 e g8 ZolF Gum 542 =Hze
HE ¢4l atfv]d o2 gibaloc),

(5) cHE HeldEe| EE&8% pa: Yol g e
Fageta AE HEE PEE) Y magne) 4
He 7F HE2Fede gdda2s)els, DMH-
573 DMH-TeEd 2o sl obd] ok qagn
¥ AT 5y 452 A= gd gk
.

Hobd 2] P d HEE dsr) skl peri-
odic acid-Schiff ¥H4(PAS), alcian blue pH 2.5
F4(AB 25), alcian blue pH 25-PAS £§<4
(AB 2.5-PAS) % aldehyde fuchsin pH 1.7-
alcian blue pH 25 ES4(AF 1.7-AB 25)&
Al#atxicl. Neutral mucin, sulfomucin % sialo-
mucin®| =3 AE $52 Spicers} Sun®, ¢z}
BWeo] AHg-g wyje| wjzl 4 (R), ==}4(RP), 4}
FH4(P), #14(BP) 9 F4(B)ez o #ze
Tl w2k 38R A A+ +4+), 255
(++) 2 kgt A(+)o2 HA)sbgr),

(6) BAl: “& FAA:- Y7+ BFHil{mean+
SD)Z ZA82 2h3 s}e]e] Fjels] mE geojue
Student’s t-test & A&}

o H
1) |ehHs

DMH Fof§ 3557k 44 £84)712 DMH-4
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%, 20% W 10%clgct. DMH-tiab &5 ek |
ste]E HAT 2AF de] Azdle] Ado T Ay
Stdovt vojA|dae Almbgqde o 4= giglonm 4}
o oAEE A AgEsc WA Ferse
A dgAe] geb4 5422 gl go) BHsEa
N7, $E54A 5 FEuzdel vE ge]
A Al el TR elale] dap2 A4¢ DMH-
HahFae] A3 2588+38.1 gm, DMH-4<o=
s 2397 +£372gm e ® Fed =72 3003
£25.2 gmel| vl = 28 abe)r} gl (P<
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Table 1. Changes of body weight in DMH-treated ratsigm)

Groups/ Weeks 0 ] 16 24 a2 40
Group 1 219.3 = h6.6% 2198+20.0 265.6+ 18.7 276.1 £ 18.9 286.3+21.7 3003 +£25.2
(Group 2 2010286 205.3+254 233.4+£26.6 2474 +29.2 249.1 =35.2 250.7+37.2%
Group 3 2137258 206.0+23.0 2400244 2506+ 24.5 253.6+27.0 258 A+ 38.1%

*mean+SD
P <0.05, vs Group |

Table 2. Incidence of colon tumor in DMH-treated rats
— = e mﬂ.‘_—
Rats with tumor/ Incidence of tumors
Groups Survival No. Total No.
’ of tumors R.ecol T.col L.col Rec Duo Liv
of rats
Group 1 0/18
Group 2 27/15 13 6 0 3 1 | 2
Group 3 15/17 26" 3 15 5 0 1 2
R. col: right colon, T. col: transverse colon(colostomy site)
L. col: left colon, Rec: rectum, Duo: duodenum, Liv: liver
*F<0.05, vs Group 2
Table 3. Macroscopic type of colon tumor in DMH-treated rats

Group MN PQ FF FT UF Total
Group 2 2 3 3 1 10
Group 3 2 | 3 4 13 23

Total 3 3 6 T 14 33

MN: mucosal nodule, PQ: plaque, PP: polypoid
FT: fungating, UF: ulcero-fungating
*P<0.05 vs Group 2

0.05, Table 1).
2) diERF e Wals

wpob#| FoiF Rl wetA Feol gl dis
ol Fopit4o] glolon b E 5 FoAY F
305438 DMH-tiAsF 2] diaFy-se 42
Fubgk BAY gwe] fopyd EAe] A,
DMH-#% dz72 7§, ¥€de] Heo|r H5F F
of 221, Hut 52| 47 ¥ 5 ik DMH-o%
279 oaF wehe 179belF 150 (88.2% )0 A
upAisbed T 15vte] wF fjAFela Fok A Ee
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Fig. 1. H & E stain (= 100k Glands show regular pattern and no evidence of neoplastic changes 1= seen
in contrel groupila). Infiltrative neoplastic cells are absent in normal mucosa with DMH insults
ilb) An atypical proliferation of gland is seen in DMH-induced colon cancer(lc).

Fig. 2. PAS stain (= 100k Strong PAS positivity(2a) shows abundant neutral mucin in glandular epitheli
um. Moderate PAS positivity(2b & 2c) suggested moderate amount of neutral mucin

Fig. 3. AB 25 stain (= 1008 The surface epithelium shows very strong alcianophility (3a) suggesting rich
amount of sulfomucin, but moderate and weak alcianophility {abh & 3c) suggesting moderate and

minimal amount of sulfomucin.
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L oalol frelsha) ok A el o] Fek b EFHYNME HAHE el (BP++) TEE9
B2 DMH-oi 3513 DMH-sc =l A 4ol =4 2 A He e E§ME B o ql9ich =¥
{7} Fofe] ztzt le|¥, 2elm 7 Foo] 2z} 24  AFLT-AB25 £ dolss gl b4 Jehel
4 olcH{Table 2). (iP+++) b4 B F sialomucin®cl sulfo-

mucine| #H3 st ({Table 4, Fig. 2a~5a).

; :-'é.l o] XE t _ _
1) HEEHOMIZES] Zsiets Hal 2o DMHE Sojgh saocze] o2 dohi

HE =94+ DMH-c]#5F 2] o} sl 7i=le = £ PAS dbgo FE=9 4L el 2R+ +),
HEpEka Wit gwdt 7k gldoH(Fig 1) 7 0 AB 259444 FEx=9 HY(B++), ABLS-
o] Hubd s PAS o« gl 8o +f  PASH AFLT-AB25 B3 el M= 2h2h 3550
bR+ ++) 5% F4 HAH & FHstn A 424z okgk HY(BP+ ~ R+) 9 ofgh

o], AR25 dddi]= A2 2 Jeluo| (B4 =g 4L vehio(B+ ~ P4+ +) Ak
-+ ) 4k FHelzle gl FafEedn AB25-PAS sialomucine] H:Egck(Table 4, Fig. 2b~5h).

Fig. 4. AB 25.-PAS stain (= 100r The glandular epithelium shows moderate blue purple (4a & 4b) and red
purple tint{4c), suggesting the presence of neutral and acid mucin.

Fig. 5. AF 1.7-AB 25 stain (=100 The mucosa cells in surface epithelium show strong fuchsinophility,
suggesting predominance of sulfomucin(dal The glandular epithelium shows moderate
fuchsinophility and weak alcianophility, suggesting minimal production of sialomucinisbl The cells
in glandular epithelium show mainly alcianophility, suggesting the predominance of sialomucin(3cl
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DMH-dj372] obd Fob F35-2 PAS uhgel o
g Hd4o2(R+) 34 e vl By AB
25 A4 o= o4t A422(B+) DMH- 5=
Tho A 2] dHg FFaF Jeld ol (Table
4, Fig. Zc & 3c). AB25-PAS = AFI1.7-AB25
Fgddd d= =2t FFE2] HAY(RP++ )= 72
g A4 (B+++12 5 sulfomucin HErc} sialo-
mucine] #H#&A FrpgE #Hdch(Table 4,
Fig. 4c & 5c).

5) &2 E=32H

bl S 577 FeAF 0FALE e 4
4% 5 2 A% Imm o4 o] TR

Table 4. Histochemical change of colonic mucoza in
each groups

Group 1 Group 2 Group 3
HE - - -
PAS R+ + 4 R+ + R+
AB25 B+++ B+ + B+
AB 25-PAS BP++ BP+~R+ RP++
AF 1.7-AB25 P+++ B+~P++ B+++

HE: hematoxvylin eosin, PAS: periodic acid-Schiff

AB 2.5 alcian blue pH 2.5

AB 25-PAS: alcian blue pH 2.5-periodic acid-Schiff

AF L7-AB 2.5 aldehyde fuchsin pH 1.7-alcian blue
pH 25

Degree of staining: + + +, intense, + <, moderate,
—: weak

Color: R: red, B: blue, P; purple, BF; blue-purple,
RP: red-purple

of 4] ubaEl 7] Alzpaledeny 355 Hoa] Hagr g
AHFE e A FU42 YHelrl Sgbyor £771 7]
=8 FAAYe] 3o, F7]8qe| 3o, EF o] 6o,
el To R A% S&5%o] 14=47] LW
ol A 5% #ba wsici{Table 3). op 4
7 Fk2 DMH-j355Fel 4 6, DMH-5<=
el 4 447} sl AR S E T Tk 334
T HdAEE 6oy AdstE 274 2=t F
2 #{well/moderately differentiated)s] 7}z
watck(Table 5).

i b
Virchow7} “ab=-frtted 2jgh wbgbd”s A3kt
ozl 4§ datAle] sleid =23} 7|3k 9kd Ay
$=abe] ek flale] #H 5 gk o|Re] weld A
L7 w4 A8 w5l &4 ¢ Fuld HdFe
TokEale] fale] A ¢ gk #hd oleidt 7=
T2 5 ekl Sgkse] gleiw AT GdE =8
7 A S
Pozharisski™'= 483 djabshdde gy
A g epd 2 dfa el ulEie] fauic
7t ¥ FE Pt e 4e] 49H AP
whate] f1gl2] §F 7hA] flgle] fHclx ¥ sheich
£ ob2 dEdd 4¥EES 43E Y R
purse-string § F AU & g5 g Hez oW
AgF bz 9l Heopz g HYstn ghabE el E
A2 sp8ste] Fute] off sl AL el ghdgl &
el fgels] =HA § opg getsd DMHE Foisbd
o -9 o] webdlerl ojaFed wEle] f2EpA F

Table 5. Microscopic type of colon tumor in DMH-treated rats

Adenocarcinoma

Group Adenoma Total
WD M/D P/D SR MU
Group 2 2 4 | 0 1 2 10
Group 3 4 9 B 0 | | 23
Total [ 13 9 0 2 3 33

W/ well differentiated. M/T:: moderately differentiated
P/Dr: poorly differentiated, SR: signet ring cell carcinoma

M/ UJ: mucinous adenocarcinoma
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sheteicks Ap4 S Fhabsbgled sbd 45 R4
L oola|gh wgtdleg] Frle B Eeoizis M4
Zistem cell)}F7t $7187) wFeole o|zif AL
Fo ok 2] efdfe] 3] efvlsicin sqint = o4
g ofe| i) ok wAllEE 22| A bRl
|53 547 {A7E Acks AHEE FEEed
el AAa) ghe] Takdbde] W 32 Aol w]dle
FHehf o] THE(stem cell)?h Wit S
weo] HebjEEe] poje] chas]e] 9lv] o Folet
I &},

wretz e cpghA| 74 (multiple staging)d 7
2w Berenblem®s| 2|3 staizl 2w #d 5 7
1 (initiation)®} Z*Z({promotion)d =5 ez}
woopujel #, wh, 3 9 faake] gk AR
Salspcka sbejA ook, F a3 al oka] dkaba] 5
of ] cjabyute Edeabs yhA D dekrir] 27
a8 vepiA] "ok AldEied dpapd E AR, ofES
A, Aak, apelals, A % 7B A, o] F3
21§ AlLal 243, ae] 4 g B, s =4
A v|Eeld W2 ubdaldl 2k HebEAlE
A 2oy Fok 2] FalnpAe] g,

AY gjgRFole HPH Hel gleo] w4
ghcpr ebadz gloilide novo) HHEbE] sbHTFAbel
5 A7E7) fEe e T Y A)rE FHdska vt
gl w|Seld @izl wishe] flgle] s AT
FHHo R ofyoje} #r} &EFe] whby A<k
bz} 2 ghap ol s of Adeke] wWiert Ev
L oapAe o]F siubi) & gla 1s] fjabbel AR
1 EAEE WEFY SRR AR EBRHE9d
e Al Ad@Y, ofelupy AAURY, 2 E
o A g 2] Hubel o qle] falgichs ¥k
alc), = Ao 2= alabaiotel] shdisde] 245
= algedZ(rectalprolapse)d Nol= A3 F
DMH 594 thZ=do vldte] FokityEe] File
of hobd 13 FoAx AAshEe] gl UYTA
= Foko| ubgapeic), o]edh Abde ok4 suE
s&F qfe] WhAlgcE Y4Had FHE AE9E
gl oo, olubelata] Suefd] $abais] shdugs o
AHe 2 Fage o $g2 o WAlx 7hEA
i 4 alcha £

Druckrey''sl 2jals] 2715 DMH+ d3%5 5

A defzo R g Fobg oby SbAF|e i
142 al AOMI(Azoxymethane)s} ol &= ol
sha 2= da] b5 glc)

435 abgte] #e] whbadata] o] ol
ab el el 4 AHEER Y5 gles DMH
E 10~20mg/'kg/wkE #& FToabd A2 A A
Lol 4] chbete] futEed FH5d2 2y of
of o]% algk UPEFEE £4& HE 7 e aldlel
sleb™, 4b7)el gkl Seighby of 6o0% A4 F
obub e glabdt 5 glejon] Tmg kegR Gheksled
Yedale of || s R ZE7rh oA oz} 5
o] wbagul ¢ ZAgbcla Eo whel@io] 7}eEhed b
3] Fedaw ok 15708 #zba) dfgiele] bl e
ghct,

DMH &4 cfabEoke] ol o welxx 47
aldl 2| ofAbdel st o Fapaich 5 gl
o F 3u =] 409 A=) Ha853, NFga
o] vheh}e Eeko] #alel| npe} ghFgtg, A
Aryse] 245 do|7|w foh s5F 20~ 40% 2] ﬂ
HEEol s oiedet slabad 3 osed HelF et
el EEo] Fhde]q}h FubEE A diashe] o
Trofl = ok ﬂ]-‘i—ﬁf?‘d o] alckx Each

HAell 4 DMH 54 dizbets st e 55 8
shi= eldl djabelal sjy-gAe s fajEkA Hely
DMH =3 £39 AOMSE #A$ 8= 8415
mg/kg/wk) #F3 cjzle] Feakeo] F2 ozt e
gk A 2 i3] ge| whfabe] k0
ababaf 2] ol whe} gepalchar edhejd geow] o]
cfabete] vuly = odefalys 5 o], MHE A
el s A o3t el Stk HEEA
Absbed gla] ciabshel g odtel FHsbcla Abas
cpi,

MAbge DMHE 20 mg/kg¥ 57 T8k 54
eko] 25 mgelslow 2 Ay dlg}e] vl L@
sl 5o]7]7ts g@abr] of Fell 3rHeF 532 me
g Foigh gbA V0| wlsled 3552 S HE7
zho] ks cfabs g9 whshls g fHisle w5
o] s=abe] vighd] FoiF ol fiked] vl A
o8 gHabalgdch, wgk wbebae] gaf Fofa] Ay
s digele Had Fokg HET A7 HEH
Aekd a7 Sojalelct, diAF 24T Pl 4
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78§ dbgha] FojaAlRE A dE2Te] wlEie sink
F HEE7IE Bod ol 27|e ighde] 4 4
e P HEgqd sldds EFFE 24=E A
ol o 2 algh g ThE gl g4 Ze] Hala] F A
o gzbelc, v odebdE Feigh DMH-+5 o=
Fat d|atdje] #E 9 §5 o] Fok WYL 2
dlele f-28ha] ol ol 7|k AEF Fof Bl oW
i e AE7) dfolzgla ApRFC)

DMH+& dalufjell A shela)z gelslaid ofeist
H 2] hab A AE Aol s AT HshA(pro-
carcinogen)e|c}, S Fo]& 27| 4HE =Y azome-
thanec = E=d eo|zl2 7|H=4 =2 z7)(ex-
pired air)We FEMgchE obA] AbEES] azoxy-
methane & & ' # 5]l oy N-hydroxylation = <
methylazoxymethanol(MAM)E Hcf, o|2{g =
7] WigabA e 7hefl A gleiviy b MAM$ 8/5
mebA FA 7|7t R o] FF F EAZ|elM tiabg
ch, o] MAMs #l&elia] stetalez Fabaldie] 7}
2o & formaldehyde, &3 42 Fel=o o] &
# 7k A ofl 4] alkylating agent 3! methyldiazonium
o] #4951 % RNA, DNA &2 o4& methyl®} &}
= carbonium ¢|&=] tdgcHMatsumoto &
Higa, 1966).

DMH=2 gelests oz gty zs] DNAS#
methylationdl gl=% &c}. DMHSo§ F4]7hy
Hel Aets Eoll ] #ab2] 2] #F methyli =
= A& #a¢ 5 sk, 5 guanine®| G-oxygen
#37} alkylates]e] #A4s o’ -alkylguanines| ¥
ofub o] Lk oigte] giclz & olg T
w# 2 elaled guanines #abaEel Fubalel cyto-
sine® 4l thymidines =& o|FA =eo] FHalzle
2 BaaAeld §33 gde]l® deqAl =
dge 2 -4 DMH FoF o2 Hab« o°-
methyvlguaninee] e 4= gl AL 59
§ 5 gled 247188 gtel AR ME FUstA

e w719e 2 DNAS alkylsh ¢o ohe ax

7b djFkel futel]l fHade] sl AR Belch F oo
Aote] cfE 7|3be] AHepdcol 2] 2 (turn
over)7} Aldglchrivt &4bwl ojabgebe] st A
of wi EaidAdictyE Alde] ofist fdride]
FE sloha Eop,

DMHx= ozt et ze)] cofsle] o|4ad A3
(biphasic effect)z Jleldc). & z7lols it
A%=Ere 4 DNA §4HsE ok 2¥F AZEE
Ao qldte] FwFete] LEHo g FHEEH o
Bgh @ale S} AAgo|HeR FAT ¢ o
Azhcrypt)s <zt " AxFs] g =lF
3 gatoloh ™, DMHE 20 mg/kg/wk FF 54
2] 1257 #AZAsl= F44 <l®d(focal atypiale|
vbelte] 41§k o) ®E(atypism)z ZAsk(carcine-
ma-in-situ)& 147 165 Aol telbde}, #n)
AA e 2 AghEe 1247 18544 gy oo
2% o4 AR debvtn A AT
FAME ojeia]7]e] of4 9 ebAlFake] whAdstA|Rt
alds] dialshddse e dgEEdde e
AFo] FAAFFor o)y fictes Abde] FHHA o
2 9k, F 4EL 27N LEYeR gt A
Fo otie] obdg welx] gn dFo R AA HF
Lig=

AzHE 2] dgeol4x & 39« 2] FzaAAdHE HE
3} A} H£2] ¢« 43 (adenoma-cancer sequence)
= fagr gsdd. =9 DMHE S 485E
ol 4] vl weduler} oy AL ke wahAE
o r)zh Foslel St opel fodats FF
o] FAAE FdsA Hr) H3he g A el
o ofulgl otz 8 sb4stgen] shEAQlalE Azt
= EFY ghddide] FaMa AR L7 |5
olgfn AJztgich weiulerl Erjziz Hok2] AH
g Au|E zeistede} 37| wfFef ala} dabF4
#Ha) Fa 4]z el =E w]aEgc.

gl Aol Feok2| AL Fasty HAEFE
fabad alAHb S ARRsbsdch sivkEt SEbee]A
W=l Hge)ges 3haka) Wab g sy
Aotz ag =5 gghsiedel A7 7hdhe] o]
g AAAMEE ApeA] ®o]A Aokl M g HEE
ARdebst s EA o2 oRE YA ek S
x 8] HAZ A o} P datdl= Al
= 4] 9.

DMH 2| ciata}aof o cfi-io] g2 547
o] Ko Faks| 50%7) o] HHYE A3 =7]
= EE o]4tEet A9l azomethaneo]w ol
gl absl DMH, azoxymethane® MAM 5| #
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A¥c}, $oxl DMHy= 7hdel4 methylazoxy-
methanol2 HE5HF glucuronic acidsl §se
sao s sjdzled o] glucuronide:= 3ol £
H7t-glucuronidase 2|8 7lrEsi=ly H= 4
gl whebA gl MAMe 2 dfjapx|Ed of2i{gh e of
Abe iAbsl Aol el AE obdch AT
(diverting colostmy)& shaof 55 i« of
2] BIE 4 stdovt kA Fofa] AYEE o
Argh WAl e o el dsle] oAb WlE 2] -2
gk b= gle] |#F dAelMx gte] bl st
M7 gHAE Iy eolEdida e, SR 4%
ekl Fedste] S FE AR dgelAdx 4o
& 8 ol diAdedHE DNA 44 AHastg 3
& = sle| webAlel DMH7F o8 w8tz #lsiA
T HEAE oA Aaeba] an "@3AE Eake
izt Hatef| o]efld 4 glcin gho}, = AP ETEelA
sh& wiFH-Ea 2FEES ARARF dhAE §
4] 4gate] f]ale FgalA o] FEEel Foke] @
Aate] wbebAl el wHatsls 2 F gl oAbt
off 3 Hebell Mgk it Al defdbeia st DMH
Fof ofabel] Foake] chdbsb clelgh FlatSe|H
(organospecific)y! #4422 oAz} =padzlql s
stubg AH depdrlz dds + gich. DMH-«
o fatEl MAME aldehyde-dehydrogenase«=
slaf Fz2b H4E< methylazoxy-formaldehyde
% 4 methylearboniume| 4257 % #=d =
A FAed 53] sxe w|stel DMH2| i3
#|ghe] = gtelnd O3] 2ot Eoia P,
Mabg 2] Aoz df-galal ahals] ads
#8 FelAx Foke] AT L B 5 Yo
sl2]qh Ald2 HPAE Eibe] A3otez gz
oldl wgghchs ARE Fudich = fAEFebd A
& 3T e daFEe Jebed 958 2
e Wi F3et ale] el® qlgk Abaebe] $5(dis-
use atrophy)e] 2 fe¢lez Hztsn] dF dialF
2] Hgt o) gk oigk AHE P A
F& 2] wigle}l e g 4oln ol Alss Hele}
gldct. 28y DMH? €3hAE 58k £ 4
& 5ugt 4 ol #ojele ofAFe] g E ey
Fof el WiEde] oA Bop Hole ®Bagt
el @FE 2 o 37} e Fa8 A

2 oabgslny 28] fA), Saa] A= aeE)a df g
&2 wsls ofeirls| B4txo s shists 7l
B FHE

el A & diabfe] Feobab4dE Matsubara
=e] AgEEY 84.0% 4 AMAEE 100%) 4 2
Axle] Fobd Az frabsbeledt HAsE =48
A oefar gt i ojEFe] cfAEobige
100% 2 H2AE2] 46.6%F 2 zle]ld Raed <&
A EEe] e, dehA ey g W F703 5
off 2jghet & = <lzlch. 22l Barklagh Tutton®
= o HgF SFaleld ok o] Mo spe MHaE
b ksl AY dRE el 35 Dok LAdE g
spolel Bl ¥4jo] WY Ao E 47 Hch

HAzbge] dgels] FE9 oFgF 9 ot o4y
FHE 2T AYFeE o RuEd falslalend
gy A xzsbvelt fel(HE)E FA4 H4=g= <
4 et 2L E 4 oggdcl 3T S99 @
AEe 4% 454 vl§F& viehlidd] 25 4 4
g 2Mstddedl, ol dassl FaSedl 2e 5
A ogelal e o2 <l FHoMEe ofabd FAe
2 s olejgh Al=e] i gapa e 4] ekl
ApE Al HeAy HbAlE G cuaba Aol
o AR oz & o 5 gl
A eladstst A e FYY-ee agteR
Hate 7 He|} Zalfialajql wale} w|fFxa
A "Aee of & WEE delr) § H-E g4
2 Alele v)ad gojx]e 7}za|EF A Al(branching)
Hi v EEL HAo 2 e ie R Mo
Hef A H-2 Al Hote] 4= sulfomucine] 454
o] ®]éle] sialomucin®| F7F5poi"" qla] wjo}
Aute] #A)E= neuramidase sensitive sialic
acid?b &A=l F7RElcp,

FAe el2lg HAAdee] Wil ot dEeke] 4
3912 A4 Aejes Fdvte A ded {Y
ool Mx vehdct, o|ejzhe o] wahe A4E
Ak b ojgt Hfe|A} &2 wbokae} FE o
Wik e ojgh HobsdEyhgeleta 3559 oz
F Hejyu|e] WE 5L 7] obgdwiEi e 2xrt g
LA

HhghA SodF o) ojabyPebe] o HEE 45N
B vpepped], R HE2EAe] Be|w sulfo-

il e

— 482 —



fraal 8 390: 413 olabFel 12-Dimethylhydrazines] 214 thabshdgst xajapaa) wishe] v| 2 %

mucine] FA4Fs2 veh 15548 He 3y
(carcinoma in situ)2 47L& de|c} 1954
= a5 o2 geHE Jeliy Azes FEE9
o84 (dysplasia)s} T4 d2| e HEHE7E
1 PR e viyEY sul-
fated material-® F58 A Frasc 24=A
ch, Ag e uhabyd F944 5§ DMHE F
of 4k o] Ak el wl qlAe] chAketel <ld{ AY
Hetell T 4] whaby F7F Aatea @ =ot
= e el glycoprotein2] <fa walx ol of
Aol A wlsdhA vhepted gl 22552
Aak Al opuje} ofx:a|a) alete] deal A4 et
of 4= glycoprotein2| sF& FHagic.

ol 4] o Alek3-2i2] AabdjAbgdoteld &3 £ fa-
milial polyposisel*] ctebht= @bnucleic acid)
chab 9 Ml EE4|zhe] wEE DMHE A 2§ 52
b ehed e Fatgy gled], o= 3 sup-
pressor gene? Sd# wiel AbajdxEs] =FHE
whedgjod o} daokod 4] E|e}e|q 4 (embryonic spe-
cific antigen)e] 'Geighchs hd g s w3
ghar slg,

izt A=t 2] sialomucin® F77b wlds AlZE2
AbE 9l A glycoprotein§h4l 8] 71del] wigh E=
Aalaql Zuela &4ds] el 41x] @ot ¢hHe
2 Hahs M Eell 4 ehpElE ofabrt gz wEslsd
sialic acide Fa% 8L #e sles FAHFH
M zete] glycoproteine] FA3h: sialic acids
AEerz] sE3 3 (adhesion), AT AHEe] I
(intercellular contact), antigen making%2| &
Ng 22 ohvjet Az ot ER el 4
Ape] zpelel] saisl ofw JE&-T 4] Hateh #A
slebx ghel, ebd 4 Ee 4 sialic acid®l F7he
#174 sialyl-transferase’t &7bsbe #4E o4
o4 Hasls AEyEe 4247 9 BHE £
Hel 7lde] =Hcin 223 ¢lch, Neuramidase
sensitive sialic acid2 5% FYAEE 552
e 2 3492 £2% ohe) HEgHEErEH O A
A4 wadclzn o] gled oL FHYY =2
o glo] Eob Seolabglel] gk Hodubiel AT o
&g foje B 5 dch AAZ dsed gloid F9

alzire] zupel| c}sk2| neuramidase sensitive

gfv}ar sialomucin®]

sialic acidE rzig gl FFAde] 744k ool 4
= o] we] Fagicy gl DMHE Foi8 44
£ Atmelgie] gl F4599 sialomucin®] kel
Age] Ao we} Wl ol 572 dgit
- ubedal e Peof Habpde] oL Fopa 2o

mpet] DMHSE $<98 &2 s ejAl£71 a4
glycoprotein ¥z} shaa] of g Fok Fhaje] alag @
ofl 4] Hebzle® Aabel Y| sialomucing] F7}
a4 obdsle] Zr|YeR 5 gz, WA

Z dFakE 7] At nHPF @ale HEE
A 3 pEF AR AAsin A el @
a7 %% glycoproteins wf§ Fof 2§ T
£ oleiqh whyg wet AHdsed duos 7haz} gl
13 A

MapEE iAo e] masbata] WakE st
71918tsd DMHE Fdtslevt H4tde= A4
daHde o DMH #¢ djzterg& PASe} AB 2.5
g4, =z AB 2.5-PAS 3 AF L.7-AB 2.5 &%
g § #x), A4 o2 PASe AB 25 9
M) A g a4 FHefAe] el EBAfsg L AF
1.7-AB 2.5 %944 75 4L eblle sul-
fomucin®] 434}, 22)} DMHS®| 938 W&
AF 1.7-AB 25 &34+ sulfomucin® sialo-
mucin®] 33} viepdr] A)zsbe] ol dE R welF
34 steden g4 Fok ¥ PASet AB 25
A4+ 34 ¥ A HgHe paF vy AFLT-
AB 2.5 #5949+ #x¢ sialomucin F7HE 8%
& 4 st

HEgHe 2 AYHEEed4 wetaed DMHT=4 o
AR A& e]a W] Ke|agl Ase] FxalAst
el diasr wde] FrkEin, A4 diERbe Y
sialomucin®] F7}4] <Adge| =7 gz A5
vt diastRdAF AEE g 5 gles Hghalel
2§k o ygate] ] HA gy wizis}l <l A4l
tiete] 77l o 2ad Her AEsd

= =
Agy o2 fAFE =4 Yo 55 g

DMH%el4 st el 83 3552 d9 713t
Ay W 5ol f4be] b Folf W el
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o) & fe) djFdete| st WHE =T
7 w]w gHarsled ofEa FE FEE L9

1) DMH-o & 5+2] 32 2588+ 38.1 gm, DMH-
FEtEFe] 259.71372gme R g 2] 3003
+25.2 gm3} wlarsle] f-2)gh 2po] & B e (P<0.05).

2) DMH-ti a7 wabd-3 43¢ 17-+4F 15
off (88.2% )0 4] 2t 48t DMH-&cfx=3 1520F 7
o (46.6% )2t f2lgt 2elrt ddcHP<0.05). #5
e el bl Tl DMH-cff 3527
DMH-sEd =Tl A 3z}t 5+ % 342 7% #
o]= glaichHP>0.05),

3) Aol fsl FEF 33«4F SR AY
E2to| 144(42.4%)5 71 whe| wAsdn T
F okde §+(18.2%), <42 27+(Bl.8% )= =F
AatEelglen] F3wrh F2 o] 2244(66.7% )3
c},

4) periodic acid-schiff, alcian blue pH 25
44 alcian blue pH 2.5-periodic acid-Schiff
#3444, aldehyde fuchsin pH l.7-alcian blue
pH 25 #¢4d4& ol B8t PG HAe] =%
3 w3 ] AabdlEF e Hubells AR %
24 ddg 2fdlv sialomucin®t sulfomucin
o] A ZAsdet wehale] oFEFE HE
DMH-F&d = Fe 4= £2%2 sialomucin®] &7
ghod 3 dbebA] S Pokssle] A T4 FAAHE
o] Hajzta] 4% F4ef sialomucin®] sulfo-
mucin®ct #2 & oy Ealsgch

o|ate] AME oo} FE kAo P HY
of a1+ DMHel 2% e} asie dostden
ghAle wie] SEAF 27 gx PAE S
A 37 =gsidm, dAaes] aHYPTAH
o FHohgEe] Howse ofE EasHHATE
sl ABeE 9 Aniae] o] d e
2 st g

NESE
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