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The Morphologic Study of Vitamin A(Retinol) on 1, 2-Dimethylhydrazine
Induced Colon Carcinogenesis in the Rats

Ki Sook Hong
Department of Pathology, College of Medicine, Ewha Womans Universily

Induction of intestinal tumor by subcutaneous injection of 1, 2-dimethylhydrazine(DMH), 20
mg/kg/week, during 20 weeks was studied in rats fed by vitamin A(retinol) 50ug, 500ug/day.

Mucosal epithelial cell hyperplasia and mitosis in one crypt was not significantly inhibited by
vitamin A administration(P>>0.05). In electron microscopic findings, the cytoplasmic vacuoles were
decreased in DMH+ vitamin A-treated rats than DMH only. Dysplasia of the colonic mucosa in
DMH+ vitamin A-treated group were more slowly developed than DMH-treated rats. In DMH-treated
rats the tumors were early detected after 14 weeks, but in DMH+ vitamin A-treated groups were
seen after 20 weeks.

All these findings suggest that vitamin A can effectively prevent cytotoxicity of carcinogen in
early phase, but can not prevent carcinogenesis in late phase.
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A d7AE

AFAZEAM AFol 100gH ¥ He &4 A (Spra-
gue Dawley) 557HIE A8A 138% ABEFAE
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(Table D& 712 AT dd 28 APTLOR
R
17 Saliﬂ?‘:’-‘fﬁl .................................... 4n].,:r,]
27 sesame oil, 0.1ml/dayFoqeereerereeres 4w

3% vitamin  Alretinol), 50ug/day-oit-4v}e]
47 : vitamin A(retinol), 500pg/day’iw-47}2]

57 . DMH, 20mg/kg/weekFof T rreeree 137He]
67 . DMH, 20mg/kg/week+ sesame oil, 0.1ml/kg/
d Ay eerer et 6 u]- g]
77 . DMH, 20mg/kg/week+vitamin A, 50pg/
day ......................................................... 10;1}_;4
87 . DMH, 20mg/kg/week+vitamin A, 500pg/
day ......................................................... lou}g]

o} o] 487 DMHF & 1, 2-dimethyl hy-
drazin * 2 Hcl(sigma chemical Co)& 15% EDTAE
43 09% Nacll ¥of 2% DMH £9& &3,
1% NaOHE #718te pH 652 REThe F 134
YE R BsFAt 39t

Vitamin A(retinol, sigma Co.) FI¥'& seame oil
(sigma Co.)%) vitamin A(retinol) & =4 0.05% 2
05% &84 & TEN 47 0.1ml¥ & 50pg F 500
1ghg A7E FANE ol &ty WY ATRY &
AYEREL A2 DMHFAF 12, 14, 17,

N DL R REEE
q

Table 1. Compostion of the rat diet used m this

study
protein 21%
fat 35%
fibrin 50%
calcium 06%
phosphate 04%

material . corn, wheat, soy bean, soy bean oil, fish meal,
calcium phosphate, Nacl, vitamin

B. A7

1. Hematoxylin-eosin %4}
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Table 2. The average number of glandular epithelial cells in one tubular gland of colonic mucosa in each

experimental group

treated by 12 14 17 20

Group

Group I (saline) 532+ 354* "300+ 521 612+ 844 532+ 601
Group I (sesame oil) 488+ 775 524+ 634 732+ 348 640+ 1166
Group 1 (vitamin A, 50ug/day) 552+ 835 584+ 585 584+ 407 632+ 587
Group WV (vitamin A, 500ug/day) 644+ 752 532+ 430 608+ 7.33 664+ 3.66
Group V(DMH 20mg/kg) 73341594 732+1718 980+1353 78141271
Group VI{DMH 20mg/kg+sesame oil) 824+ 611 596+ 958 990+ 934 860+ 876
Group VI(DMH 20mg/kg+vitamin A, 50ug/day) 64.1+ 1247 71.0+1389 929+ 982 857+ 1449
Group VE(DMH 20mg/kg+vitamin A, 500ug/day) 658+ 1586 656+ 1076 821+1567 909+ 20.71

DMH : 1, 2-dimethylgydrazine

*Mean= SD

Growp I-II, I-H, I-NV, I-V, I-VI, I-VI, I.VIl;p<005

Group II-VI, NV-VI ; p<0.05
Group VI-VI, V-VI, VI 5 p>0.05

Table 3. The average mitotic number in one crypt of colonic mucosal gland in each experimental group

treated by 12 14 17 20

Group

Group I (saline) 0 04+048* 124040 1.0+ 0.89
Group I (sesame oil) 04+048 08+040 0 0.8+0.74
Group I(vitamin A, 50pg/day) 0.2+ 040 04+ 048 1.0+ 0.63 1.2+ 040
Group W {(vitamin A, 500ug/day) 144101 0.8+ 0.74 04+ 048 1.0+ 1.09
Group V(DMH 20mg/kg) 29+197 11+ 0.83 23+2.19 11+1.04
Group VI(DMH 20mg/kg+sesame oil) 221097 2.0+1.26 24+ 142 09+0.83
Group VIDMH 20mg/kg+vitamin A, 50pg/day)  15+128  10+10  11+149 24+ 192
Group VE(DMH 20mg/kg+ vitamin A, SOOpg/day) 16+ 149 18+ 172 20+ 141 1.8+ 1.64

*Meant SD
Group I-V, VI, VI, VI, I0-VN, V-VI ; p<{0.05
Group [-II, I, N, V-VI, V.V, VI-VIl ; p>>0.05

A7NE FIEAY BE AolE 2y 179 27
HH 827149 Abolol = 99l =(p<0.05) AT A E
FH474-& B9A DMH g% ZEE 7382 4]
A3k ok, 18 57 7, 8FAROl o §-9)3 o) 7}
AR p>0.05) AHHMEST} vitamin AFATE
A #AE A7 & HYth £ 777 g7l e
FAHCE Fog Aozt gl (p>0.05) vitamin
AY &&Aole FuA XS TS vAA] 23
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12758 207744 £33 H3E HolA| golA vita-
min A} sesame ol A EEH) G vz Z
FE I AN 5THE sTAAIAE 12FRY
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o= Holiel 2718 YehiA gt
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Table 4. The degree of dysplasia and carcinoma

of colonic mucosal gland in each experimental group

Weks 12 14 17 2

Group
Group I (saline) T - 7 - - -
Group I (sesame oil) - - - -
Group Il (vitamin A, 50pg/day) - - - -
Group N (vitamin A, 500pg/day) - - - -
Group V(DMH 20mg/kg) 3-/+ =-2+/C1 2+/++ +/++
Group VI{DMH 20mg/kg+sesame oil) + + +/+++ -]+
Group VI(DMH 20mg/kg +vitamin A, 50pg/day) —-/= —/+ 2—/+ +/2CV
Group VE(DMH 20mg/kg+vitamin A, 500pg/day)  +/++ —/= 2+/++ +/2C1

Dysplasia © — 7 absence, +mild, +- ; moderate, + -+ +  severe
CI : carcinoma in situ, CV ; invasive carcinoma

Table 5. Effects of retinol on DMH-Induced tumors in the rats

No. of animals No. of animals

No. of animals

Group tested with dysplasia  with colon carcinoma
(%) (%)
Group I (saline) 4 0 0
Group 11 (sesame oil) 4 0 0
Group Hl(vitamin A, 50ug/day) 4 0 0
Group IV (vitamin A, 500ug/day) 4 0 0
Group V(DMH 20mg/kg) 13 8 1
(615) (71
Group VI(DMH 20mg/kg+sesame oil) 6 5 0
(833) (o
Group VI(DMH 20mg/kg+vitamin A, 50ug/day) 10 3 2
(30) (20)
Group VE(DMH 20mg/kg+ vitamin A, 500pg/day) 10 6 2
(60) (20)

+93H(p<0.05) zo|E By DMH 93 A28
29 3745 FEY § AU 577 7, gTAtol e
A ZAHE £ QAT £33 E3IT QM (p>
0.05) vitamin A7} A EE G JFE vXA E-&

&= it

3 Aty o]¥A4 2 I SH(Table 4, 5)
(Photo 4, 5, 6)
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3, 19+2)(7.7% ) ol A 1459) signet-ring A EF9] 4
i gto] LAEAL) 6ol 6vtelS 5vkEl (833

%) A 12578 22 A 159 o|FHsE B
Aot AL FAE A Gokeh 1A T 107 F
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B. AAd1) 4827 (Photo 7, 8, 9, 10)

AN LY F44HE BH DMHEGTENA A
EF0] 6301302 TS BYor Ayjer
EE4E BT 3tk Mg EE 57HE 8T
oA 247t dAF FaHYY AFEE 2T
Ae #7F B AR HEHAoY, 5704 8
T AERY R FoA1L Zo|7t By A
o f2e AFRY AHE FEFHY FEHA
DMHFATEY MZAAN fF #F Hw
DMH+vitamin AR 9 TS M e 2571 47t 24 H
Atk o]go] DMH+vitamin AT E)A DMHE
=FAqTEY E0 AF 2247 #EH,

a

1]

818} WrE-A9l 1, 2-dimethyl hydrazine(DMH)
of o WA dFHLY £ ¥ 2A%E Hae
AV AR fARBIA A HAY o ES
ATFSed & B0 HI Jlrprons JH Lo
DMHE F¢3}4 155 WA 2057359 o] &
g9 1 o) Ho] oz @AY o] FHHE £
Aot 3 A& BPELY FdYH Ry
717t 2 a2y fFREGA ] LAFFAA R ¥
f dakeke] WS E Fu T £4 Ao 9T
16)

AolAe BAZRE T 20570 o o] F A 2
TU4E BAAF]7] Y34 DMHE 20mg/kg/week &
Fow g AL A, Vitamin ASH S 3}9] 7 o]
3 A7 2M JZ Fontamans 9 o] 931 vita-
min A9 HFHAFH dgAtolole F431A whld #
AZE Aot 3P0, ggkate] B4l A vitamin A2
27t JYUA wha ke, &3 Newbern's
22 vitamin AZHAE A DMHE Fowe ¥WA
Nxe 100% M thFsto] SAAT vitamin AS
BE wame 60% oA tiggel ARATL Y.
224 Rogerss”& &4l ©#9 vitamin AS
FRAEY oo wAEL Wiyl g 3o,

DMHF S 8X & vf9- 2o A 2g4 o) A A%
o] 4FRY APde Ao o7 FAA L
o3 BuEi Jlomwem ojge vz 4
FHo] $FIN R dgFo] Yez] Fete

A= YO, 2 Aole AHFEY $59 AA
et GaAg Ao AEFHo] gAY B I
BE BrFog dojye AL ohugke AL A
A3 e}, £ ATFNME sesame oil, vitamin AS9)
AJME AR 3] 498 F4& Ho
AH(p<0.05). DMHE S %37 DMH + vitamin
AFATHY ApoloMe 47 FAHEET A

ot fol# Aol YANTH(p>005). A 4
o

Rl
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, vitamin AE 2] Fojd AYFA AIHE
2lo] o7t ZAEES 2702 HOFM(p>0.05) vi-
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FR2 2 FEH0, o]E retinoid7t TEO|V HYEF
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AR A2 A3E B 94 gAdT A E
T A% dzedMe 3~5328 FAHY gloH
AE Fwo] 4RSIy DMH F9TEdAE A
X5 6301802 FANE Helon Mytezm
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AZdA B2YE 2¢RY F374 2 Zolg =
24727 XY, 18 Barkla§® 9] B9
g AU RANAM £ B AFEE BEFYUY
© HIE Sith, DMHFE T A i gx s aA 29

AXARANA AxFHo] AF FFHYLH, DMH
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Photo 1. Tumor in ascending colon treated with DMH Photo 2. Normal colonic mucosa of control group(H &
E stain, X200)

Photo 3. Colonic mucosal hyperplasia treated with 14 Photo 4. Moderate dysplasia treated with 20 weeks of
weeks of DMH +vitamin A 500ug/day(H & E DMH+vitamin A 500pg/day(H & E stain, X
stain, X200) 200)

Photo 5. Severe dysplasia treated with 17 weeks of Photo 6. Adenocarcinoma treated with 20 weeks of
DMH+ sesame oil(H & E stain, X100) DMH+ vitamin A 50pg/day(H & E stain, X
200)
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