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The Light and Electron Microscopic Study of Mucosal Changes of
Colonic Lesion Induced by 1, 2 - Dimethylhydrazine:2Hc¢cl in the Rats

Ki Sook Hong, M.D., Woon Sup Han, M.D., Ok Kyung Kim, M.D.

Department of Clinical Pathology, College of Medicine, ENWHA WOMANS Univerity

The fact that the administration of 1,2~—dimethylhydrazine 2Hcl (DMH)to rats by
weekly subcutaneous injections causes the development of epithelial tumors of the la-
rge intestine has been known. But the exact processes of early morphologic changes
of colonic lesion induced by DMH treatment in the rats have not been fully testified
as yet.

The objective of the dissertation research is to examine early morphologic changes
of colonic lesion induced by DMH treatment in the rats.

Total seventy cases including 14 control rats of Sprague Dawley male rats were an-
alyzed by histopathologic changes. One is 20mg/kg/wk DMH treated rat group
and the other is 40mg/kg/wk DMH treated rat group. DMH was injected s.c. at
the start of each treatment weekly during 20 weeks, and the animals were killed
at 1, 3, 5, 6, 7, 9, 12, 14, 17 or 20 weeks both in 20mg/kg/wk DMH treated group
and in 40mg/kg/wk DMH treated group.

The following results were obtained:

Hyperplasia and mitosis of the crypt are presented in early phase of DMH treatme-
nt. Cellular dysplasia, carcinoma in situ, and invasive carcinoma are shown in later
phase of DMH treatment. The same changes as the above are also identified in elec-
tron microscopic findings. The more doses of DMH are injected to rats, the more ev-
ident these findings are presented. The alkaline phosphatase activity in glandular ep-
ithelial cells are observed in cellular dysplasia and neoplastic changes. The alkaline
phosphatase may be considered as tumor marker.
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Table 1. The location and the size of tumor
7EA &] A Fes BEA =403
occurring at various weeks with DMH ]_ ]:L IS - Hla ]\-—O:] ] 125 s °l3t
administration of 73] wE "]’IOI‘T—-’ o7t gllew BiE
AEFE 633712 YelyggitTable 2, Fig. 1)
Case No.
{Group~-week- Location™ Size (cm) Gross (2) A1 ZDMH 20mg/kg/wk =T
animal No.)
DMHF o] 150 agade] MEZsE 65.1416.7
GI[-12-1 5.0 0.3 x0.2  elevated 22X AN R 435 +5.90] Bls So5HA =
0 e e 7Hp< 0.05)3k3 Yo v, DMHE S 530788
GH-12-2 , .5 x0. elevate 8524 WA 2T 654463 o v8 P
GI~14-1 3.8 0.5 x0.4  elevated =
Z
6.8 0.6 x0.3 elevated e L}E}LH%LL DMH%o 1FTHT Bad
GII-14-1 6.5 0.3 x0.2  depressed 7t N EFE B9ch 13 DMHES 12F9)
GI-17-1 9.0 0.5 x0.4  polypoid = 80.7+13.008 AA dixTe 158 A =
16.0 0.8 x0.4 ff?lle"af?f}ll 71 472 Ho F9iti Table 2, Fig. 1, Photo
GI-17-1 100 05x05 oot e = olEol
central ulcer 2). DMHE o 123 o|Z o= 1259 MEF9}
GH-20-2 7.0 0.7 x0.3 polypoid HELold AESS BB 2 Uik
* Cm proximal to the anal verge
Table 2. The average number of glandlar epithelial cells in one tubular gland of colenic
mucosa during DMH administration
W
ecks 3 5 6 7 9 12 14 17 20
Group
G I 85% 616 62.4 65.4 79.0 60.4 64.0 64.7 70.4 69.0
Toup + 59 +65 +65 + 63 +113 +'70 <+ 61 + 24 =+ 56 +I11.3
G 65.1 67.4 85.5 78.8 82.4 83.3 89.7 94.2 88.0 92.3
roup T, 167 483 407  + 85  +134 4+ 237 +130 +17.2 +134 +134
G I 77.5 84.3 76.2 83.4 97.6 94.6 100.4 90.5 109.8 105.4
roup I 100 4115 4130  +£140 4+ 89 4130 +£140 110 164 £180

* Mean +8.D., Group [- 1, - I, I-1 ; P <0.05
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Fig. 1. Changes of the average number of epithelal cells in one tubular

gland of colonic mucosa during DMH administration.

Table 3. The average mitotic number jn one crypt of colonic mucosal gland during DMH

administration
Week:
eeks 1 3 5 6 7 9 12 14 17 20
Group
0.6% 0.2 0.3 1.0 0.6 0.5 0.7 0.6 0.4 0.3
Group |
+ 0.6 +04 =+ 04 + 1.0 + 04 + 0.5 =+ 0.7 + 0.6 + 0.4 -+ 0.4
0.8 L2 19 1.8 1.9 2.0 2.3 3.7 4.0 4.7
Group [
+ 0.8 +1.4 -+ 0.9 + 0.8 + 1.2 + 0.7 + 0.6 + 2.8 + 1.6 + 2.3
0.6 0.6 1.0 1.0 2.2 3.3 3.3 5.0 5.1 4.9
Group I
+1.2 + 0.6 + 0.8 + 1.1 + 12 + 1.8 + 21 -+ 17 + 1.8 + 21
* Mean + S.D., Group -1, I-0, [-0; P<0.05
Eiolgt MZESFE Jeldgity Table 2, Fig.
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Fig. 2. Changes of the average mitotic number in one crypt of colonic
mucosal gland during DMH administration.
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Table 4. The degree of dysplasia and carcinona of colonic mucosal gland during DMH administration

Weeks
Ani- 1 3 5 6 7 9 12 14 17 20
Group mal No.
Group [ — — - - - — - — - —
- - - + - + Ccv +
Group 1[I # b
- - — 4 — i ClI H# H# CI
— —_ + + + # Cl CI cv CI
Group [I
2 — — - + # CI CI CI # CI
Dysplasia: — ; absence, +; mild, 4 ; moderate, # ; severe, CI; carcinoma in situ,

CV: Invasive carcinoma

Table 5. The degree of feulgen positivity in nucleus of colonic mucosal gland during DMH administration

Weeks
Group 1 3 5 6 9 12 14 17 20
Group I + + + + + + + + +
Group [ + —+ 4+ +#+ i
Group I + + + H# + H+

+; mild, #; moderate, #; severe
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Table 6. Alkaline phosphapase activity of the colonic mucosal gland during DMH administration

Gm:Z%kS 3 5 6 7 9 12 14 17 20
Group | + + 4 + H + 1 +

Group [| + + 4 H#

Group [l + -+ 4+ H#

+; mild, #; moderate, # ; severe

Table 7. Electron microscopic findings of colonic mucosal gland during DMH administration

Findings Inclusion &  Discontinuity
Hyperplasia Goblet cell Microvilli  Vacuolization  electron of
Group Weeks dense body  basal lamina
5 - # H - — —
Group [ 12 — H# H — — —_
14 — # # — - -
5 + + H# - — -
Group I 12 -+ + + — —
14 #* + + + + +
5 =+ 1 H — - -
Group [ 12 H + + + -+ +
14 + - + + + +
— ; negative, +; mild 4; moderate, {i; severe
o},
AgEE AN dgRTdA 7 Ba 2 2g il &
Jol WARE oo, YAEAAE DMH
Fof 7 AojA4E AR 1 FAojxja 883 drelr-E=l¢] 1, 2-dimethyl hydrazine
Zol7l YA gtor dEe 28w A4 (DMH)S| &g #A oy Wehe) 5 % 27
B FEEALe

£
27 yat Age BRATLH A o
% wAe JEe o
TIPS

DMHE 7#% alkylatingZ2oln) 1 2§42
DNA ¢} RNA o] purine 7] guanineg v g3}
A]# 7-methyl guanine-2 T+=t}?P® 7_meth-
yl guanine & o Ao AT FellA A
ESUE o AU A FALLE o

19—



st Aol Al gl 2 AE AESF FUHE
g 5 glen @i AT asF hypoxan-
thine phosphoribosyl transferase(HPRT) ¢] &

Ae ZFAAFBRA nAlLEHE e =22 go

Eoop

ke Bart 9od.

AEER2o DMHE 2do3lyd 155 == 20
F olFof thareto] WwAEHOPE °l3i°ﬂ Lls
A A8 gA 9 o]FAg ¥EE & F doh o
Aol TASL UUEA 9 'roi‘j)‘-"]r Foq717k
o

£ A7oAE DMHE w8 FoqAl 94 o)
4 ool 0FA 3050 FRE WAA7)7)
&4 20me/kg/wk 8% 3 40me/ke/wk §
wPg destel B AHS MR
Moz RRY ¢ Y 7] 2PLDMH

Tao] 9P DMHE o 203712 jokst
W 2 o DMH 20mg/kg T o Al 143
Ao, 40mg/kgToAME 23R 2 Aukg

o
= #Fstar
DMHo| jg thgere] MAYAE Bl 49

N

]

=
of WEte g 9%l A7 = B3 Eo
1el? o BRI o
th 2 dFdMe FEOENE 5~Tcme] T
A9 Eo TRl o] WA Fo] Sunter5®
o] e oz ulg Yol Fko] AT
B2 2

1
olft

i

)
o
A
1. 8@ ajole
2t
3

=,
b
N
>
o
2
2
o3
o
o
Z,
o

drorE X g
Mol rlo

a ox fr o

| et

X 2 H g lo mx
o> o 9
Mrooft L.

I
=

bl

it
lo
(e R
A2

N

- 0
L
e

o
O

a2
¢o
=

]

il
o

F 2ol fA= FHAE Y Ut Tk €
gx *HTAR-Z ALY B A4 &g
s} Higzatttn BaEe] ik, mhaba ol
A LA o g o] MEF 2o] HEEAT o]
AEF A AFAAR JAARE gevn
astRch ey getE, Helda 554 2
#7371 aflo] AZTHE Yoxloz i
F3A44 F va AlsEn Ed7EdSE
DMHES 128g AQAS olfs AXF 9
2717 DMH 20mg/kg ¥ = DMH 40mg/
kg FAT Atololl A A4 tlzT ol HlE F s
A#E YeldIR (p € 0.05), mg DMH 40mg/
kg FojFo] DMH 20mg/kgFofFol] w3} R}
& &34 AEF S0 Vel T
DMHE & thde JojAE o dEa
AEEEF7 ] =71 g AT ol
£ ol84ws Az ge gaa®. &

HE ] o8 AEs} ZleE 17)] A
_H‘i_

¢}

m{o rlo Ptt i

Lﬂ
o & T oyd

\

o

[+]
dee FHTn stEth B delAMe
DMH §-of 3578 A4 izl vs) &g
AZE L4 F7H YEtWr] Alasteq DMH %
o 20Fde 2349 T HEdre 4UA
5740 &ata 2glew DMH 40mg/kg T-oll A
DMH 20mg/kg 5t} MZELESF] F715 @

.
2% & AR

DMHT@loﬂ e A AHAE Y od
s o]fwm@a} Qe A9 24 Aze
lo] vlgkAi(diffuse)o & Vehts A#E o
?JIH Ao AFE AlAeke] wrAigich
‘}9& B% I Tl B a2 ol FH9
Hs7t Mz EHAA @0

] syt #E =) ARt R
o DMHE S 3325 1632711 tjo}ahA)
E dgox DMH 40mg/kg &=
5F7o} Ax ] olag A ~AL B

olx A 9FolE Ao Uigel, 17*r“ﬂx_ AEdol

f

Q-éy r&

AeFAel Auel ol dhaag Holx, A 125
=Y *‘JMJOl A 17 3o HETo] wAsich ot
2t 2 A 3o 4 DMH 20mg/kg 9} 40mg/kge]



Fogel o8] o B Alrle M2 ¥Ry
43¢l o]87d Wil DMH 40mg/kg F of ol
A B2k 27]9 HedE A & F Asith

o
Hzof BAlo] o HUYFAREE carcino-
embryonic antigen(CEA), carcinomatous anti-
gen, ferritin, o]/vgg; MARE= EE, g49
B FYl U Folu

ARt B EAAZL ArhE Af7bsE 271
4

isozymeE o] ¢l

A A A AAFdE 7;‘< oldisd 9le’le #HA
HHe AT F dgRold=? 7tAs e g

ek A A E alkahne phosphatase o] thgk
age Asstac

Alkaline phosphatase = monophosphate 2]
RS Svishe AP A9AEY g4
=4 PHO.0OIN A) 24ES Uehin 32
HjE3te] gul, 4%, %, & S SAsta
A79E @ =z dfFAA] gAY alkaline
phosphatase 7} £7}8t 0] o] #A7]9] ®WAZe=
AE oted =8 &t EHZ“’ o] A% EHWN
alkaline phosphataseZ 717} ¢tie H17} glo
o o) 27 22ENE 34 gRzAn
o SAEI} 2~30) BOE Han QXudw
o} AZI A= Aol Qe AP Larson
=2 o5 thAYFE A2Z= A] homoarginine o]
o] w18} alkaline phosphatase’} olw] & <& A
CEA 9] Rizt=s} Wiat 23E Hole Al
T BIHT Yok AR B AT Ao o

Eo:lioh-;} th A et Al A
zA]] alkaline phosphatase
wz:s_r O ESE L E
2k alkaline phosphatase2] &A]
slom, AzelwA W} vehd
d % 240N 22 YHEES
Jeligith o|& A alkaline phosphatse 7} o]#}

FYALEA A8 P e GAH Eoha @

ox
B
)
F
=2
fl
Pr

4 o
L
@

oy
=2
>
]
<
jani
b
Ho
i
(e
=
>
=
o
iy
i)
ox

=
£ Lo
)
b9
A
)
o
)
R
1)
rr
Al

w Ry 32 Mo
de ooy oz 10 T 1o AF M
ol ooy &gy
ﬂflrolN_o,%o.?_‘,
vhgke
_ﬁ 2 T

—
£ ﬁm&_—a
~ 2
r:imloongl: I.
ya _‘z%

o,

yﬂ o &

oo M T g
OSS‘ ;RUOF
£ 30 o g
z B E
& >

CAC O T N [ R T )
L)
S

2 fo
N
off
oX

M o
L
Rul
[ YAt/
v

> o
O}\: 1_,>,
R ap
o o
i 5
e 8§
e °
o B
o =
% rlr
== N
rr gz
o8

& =
].u }'N
e
r X
Hi [

it &2 ofN Hd

-

MM

B

N

i

B

- 9

X

5

2

B B i’;

ap =
il
o
oft
Rl
“

22 boE
'k L 2
1 E __>.|:

oo

>
fr o i
P2
do & 41 H

o

2

)
Ho2 M
oo
h .'.iO

i

0%

i

o

2

X

s

N

2,

Lo

e

br

ur! i

H,
w
8
oy
foo)
o\n
N
g
ki
2
L
oft
ot
oo Brood oo

_}_J_v‘
Ao
o ¥R

S oY
i,
iR
¥ o
5
r1r

A3 e 23 A Fo e
Hue A% glov 2
= ojg wrjshe 270l BN,

Fr] & JT72 FFFHolwr & Abgro]

AZyEIgch B Ao s AdET A o)A

ZAJA] AxEA] X

o™ A hEFAAE olF sdo]

o2 e w

Mo R o oo o KoM e

_;Ri
o

— 14—
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Photo 1. Normal colonic mucosa of control group Photo 2. Colonic mucosal hyperplasia treated with
(H & E stain, x 400) 5 weeks of DMH 20mg kg, wk (H & E
stain, x 400)

Photo 3. Severe dysplasia treated with 14 weeks Photo 4. Carcinoma in situ treated with 14 weeks
of DMH 40mg, kg, wk(H & E stain, x of DMH 40mg kg, /wk(H & E stain, x
200) 200)

ke @L@%ﬁ Ad :
Photo 5. Adenocarcinoma treated with 17 weeks Photo 6. Severe positivity for alkaline phosphotase
of DMH 40mg, kg, wk(H & E stain, x in the adenocarcinoma treated with 7 we-
200) eks of DMH 20mg, kg ~wk(alkaline pho-

sphatase stain, x 100)
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Photo 8. Decreased goblet cell and inflammatory
cells(IC) in the stroma treated with 14
weeks of DMH 20mg kg ~wk (EM, x 7,000)

Photo 7. Numerous goblet cell(GC) with microvi-
1i(MV) of the control rat(EM, x 7,000)

L L

Photo 10. Multiple discontinued basal lamina (—)
with electron dense body(EDB) treated
with 14 weeks of DMH 40mg, kg~ wk
(EM, x 12,000)

Photo 9. Irregular shortening of microvilli( *)
treated with 14 weeks of DMH 40mg, kg
/wk(EM, x 20,000)

— 19—



