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The Morphologic Study of Preneoplastic and Neoplastic Progression During
Hepatocarcinogenesis in Rats with N-nitrosomorpholine

Okkyung Kim
Department of Pathology, College of Medicine, Ewha Womans Universily

The development of hepatocellular tumors was investigated with histology and electron micro-
scope in 50 males Splague- Dawley rats administered continuously N-nitrosomorpholine (NNM)
in drinking water at low dose(5mg/10ml) and high dose(25mg/100mD.

Groups of control and NNM treated rats were investigated for 30 weeks, 2 week intervals
beginning of 12 weeks after administration.

Two types of preneoplastic lesion composed of basophilic or glycogenotic hepatocytes were
observed preceding the appearance of hepatocellular carcinoma. Hepatocellular cacinoma is
increased in number and size according to NNM dosage and duration. Histological classification
were trabecular type which is most common, hepatocellular type, adenocarcinoma, and mixed
type.

On conclusion, the enviromental contamination of chemical in drinking water might cause
of hepatocellular cacinoma and increasd the incidence with larger dosage and longer duration.
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Table 1. Tumor incidence of liver in NNM treated rats

Weeks

N 12 14 16 18 20 22 24 26 28 30 Total %
Group

I 0/1 0/1 01 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/10

11 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/20

11 0/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 18/20 90

I 0/2 0/2 1/2 1/2 1/2 1/2 0/2 0/2 1/2 0/2 5/20 25

With lung meta.

Meta. | metastasis.

- 193 —



Fo| 1EE FFHL I6FREZAEZ 14Fd=
SHoE R o Txﬂzlﬁﬁ‘% H&d P
B9t} o}o] ¥3led basophilic celle A11F2] 20

ZBE AxZ Bo|7l AFREgon AL 18

R 2%

Z7b8le] A2 BHYgon

ol H]

#81 carcinomatous area® A|117-ofA= #& 5
A gkgkot AlliTolA 1655EH #EFH| 20

ZoE 129 & Hf

g Jebith #He) dols

A AT 163, 183, 243, 28%F, 3059
wAste) A11178 25%90A Holg JEMTh
Basophilic areat= &3] lamellar appearance® E.o 4
mabecular FEHE HEALH o] AEE B T
AxRg Ao tAge ZIEHE

Hoh

2] o

Glycogenotic areat= ZHA|EWe] FEo] F2 4

g e FEE

#AFE| % oy Y2ZE ground glass

&3k dear cytoplasm o &2

29k eo-

sinophilic cytoplasme 2 F4 ZHAER 4 =
A FZHAS

Basophilic lesion® F2 efferent veingd we} &
AE vy} 2o periportal areadl = =EA #
Z 5%t} Portal tiadol] A3k @FeHES All
TAME M A2 BEHE Fo] AlllTdAA
2t AT %] TVHE S BAE F AUt
AHZAE AT A 20F2E B2 FAFH
Holtprt AT HR F7HH] 20F=
FEER 37ME Holtprl 26FoE LEY &
44 By

2He] FAFL AlLFA 22, 245X FH
Az #AFJ o} AIFAA UFTE AlF
sled A3 F71EE BEEIL HEE oystic di-
latation®} Fyteted BAAVIE Bt FHNA
71998}k cholangiocarcinomai= #|1117-9] 20590 A]
Bylon vns =8 ##5 Ut} Hepatocellular

Table 2. Light microscopic findings of liver in NNM treated liver(H & E)

Finding Hepatocyte alteration Portal triad
AN Eosino- Glyco-  Baso- Hepato- Meta- Inflam- Fibro-  Cystic  Cholan-
Groups(wks)  philic  genotic  philic  cell ca stasis  mation sis prolif. gio. ca.

Lo _ _ B T _ _ _ B
30

12 ++ ++ - - - + - - -

14 ++ 4+ - - - - + ~

16 + + - - - — - - -

18 + + + - ~ - - - -

120 + + + - - - + + -

29 + - + - - + + + -

24 ~ + + —~ - - + + -

26 - - + - - + + + -

28 - + - - - - - -

30 - - + - - - - - -

12 +++ -+ + — - + - - —~

14 +++ T+ + - - + + + -

16 + + + + + ++ + + -

18 + - ++ ++ + + + + +

a2 - + +4+. +++ - ++ ++ + -

29 + D s — + ++ ++ -

24 + s + + ++ 4+ —

26 ~ - - +H+ + +++ ++ -

28 - - +4+ + + e+ -

30 - — e+t A+ + e —~

— :negative * :trace + mild ++ I moderate +++ I severe.



Table 3. Light microscopic(special stains) findings of liver in NNM treated liver

Finding PAS D-PAS MT
AN Normal Baso- Hepato- Normal Baso- Hepato-
Groups(wks) philic cell. ca. philic cell. ca.
12 +++ 0 0 + 0 0 -
16 +++ 0 0 + 0 0 -
1 20 +++ 0 0 + 0 0 -
24 +++ 0 0 + 0 0 -
30 ++ 0 0 + 0 0 -
12 +++ g 0 + 0 0 -
16 +++ 0 0 + 0 0 +
11 20 ++ 0 0 + 0 0 -
24 ++ + 0 + - 0 +
30 ++ + 0 + - 0 -
12 ++ + - + - - ++
16 ++ + - + - - +++
111 20 + + - + - - ++
24 ++ - - — — — +++
30 ++ - - + — - +++

0 : Findings are not occur.

adenoma & carcinomaE YT RS BH J2
adenoma®] ¥l basophilicdt A1} clear eosino-
philice 2 BEgon AAE lamelarPefo] 22
MEE FAREL FEFE 4 YA T2} ade
nomat} cacinomaE ZAWESH o7 AN F
A ggkon =3 o] SAY wWrl gtk

Adenomat A3 12553H HA s Az F71
Z7te . ol FYEAFH AA VL £ A
A MAEg Zo] FEHALY FHxH oY
& 249y EFE 2E 7 Mt

Carcinoma® t]3-0] trabeculard 0.2 F=Z ba-
sophilic| 22 FA=H o =3 43I glyco-
genotic X2 E TAH e F= AFHJL
W 2 adenoid structure® H.¢ adenocarcinoma
ypelZ TAHUY.

e G345 B om A4 cholangioca-
rcinomart A% Fe= Qo

A e e FEAOAME o FEHE
Rojrle o} 3 A2 t}E Hepatocellular &
Adenocarcinomaz}, Zo] #EE7|= AT}

ZHr A E 2] B/ E RA(RE 4331) hepatocellular
typeo] 7H Bo} 89% & H3tF o 1% large co-
sinophilic type 3(17 %), trabecular type 10(55.5% ),

Table 4. Classification of carcinoma in NNM treated

rats
Histologic type Number of
tumor( % )

Hepatocellular 16(89)

Large cell type 3(17)

Trabecular type 10(55.5)

Adenocarcinomatous type 1(5.5)

Mixed type 2(11)
Cholagiocarcinoma 2(11)
Others [}
Total 18(100)
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Fig. 1. Few small neoplastic nodules, GIII 16twks. Fig. 2. Massive hepatocellular carcinoma, GIII 24%wks.

Fig. 4. Altered hepatocyte, eosinophilic cell, GII 14
wks, H&E.

Fig. 5. Altered hepatocyte, glycogenotic cell, GII 19th- Fig. 6. Altered hepatocyte, basophilic cell, GIII 18%wks,
wks, H&E. H&E.
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Fig. 7. Hepatocellular carcinoma, large cell type, GHI Fig. 8. Hepatocellular carcmoma, Trabecular type, Gl
20%wks, H&E. 26%wks, H&E.

Fig. 9. Hepatocellular carcinoma, adenocarcinomatous Fig. 10. Cholangiocarcinoma, GIII 28%wks, H&E.
type, GIII 28™wks, H&E.

Fig. 11. Basophilic neoplastic nodule, GII 26%wks, Fig. 12. Carcinomatous area, GIlI 22%wks, PAS.
PAS.
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Fig. 14. Bile duct prohferauon Wlth atypycahty, GIII 18%wks, EM X 10, 200
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Fig. 16. Hepatocellular carcinoma cell abnormal nudeus and nucleolus spa.rse mitochondria, vacuoles necrotic
debris GII 26%wks. EMX5,950.
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Fig. 18. Hépatoée]lular carcinoma cell, anaplast1c clear ce]l type, GIII 28Mwks, EM><5 950
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