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[ Abstract ] Objective: To investigate the pathological changes of human hepatocellular carcinoma ( HCC ) after contin-
uous passaging in nude mice. Methods: The mice model of HCC SMMU-LTMN were continuously observed for 20 years
(1987 —2007 ) . The subcutaneously transplanted carcinoma had been passaged for 228 generations. The pathological da-
ta of abdominally transplanted HCC, orthotopically transplanted HCC in nude mice, and orthotopically transplanted HCC
in NOD-SCID mice were recorded. The pathological studies were conducted by light microscope, electron microscope, im-
age analysis, chromosomal analysis, and measurement of alpha-fetoprotein ( AFP ) in peripheral blood. Results: ( 1) The
local invasion and metastasis of of tumors were present in all the above 4 models for a long time. The local invasion rate
and the pulmonary metastasis rate of subcutaneously transplanted tumors were 59.70% ( 40/67 ) and 37.10% ( 23/62 ),
respectively. The pulmonary metastasis rate of abdominally transplanted tumors was 59.02% ( 36/61 ). The intra-hepatic
and pulmonary metastasis rate of the othotopically transplanted tumors were 18.18% ( 4/22 ) and 31.82% ( 7/22 ), re-
spectively. The pulmonary metastasis rate of HCC in NOD-SCID mice was 53.85% . ( 2 ) The tissue structure and the dif-
ferentiation of the 10th generation tumor cells was similar to those of primary HCC, with grade 2 differentiation and coarse
trabecular pattern as the main characteristics. From the 11th generation to the 228th generation, the main characteristics
of tumor cells were grade 3 differentiation and lump pattern. Electron microscope also showed worse differentiation. (3 )

The AFP level was 92 500 pg/L in cells before the 32th generation; it decreased to 6 729 wg/L from the 33th-130th gener-
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ation cells; and the level of the 220th generation was 1 000-5 000 pg/L.( 4 )The DNA contents had a wide distribution
( from 2¢ to 6¢ ) in abdominally transplanted tumors and the pulmonary metastatic tumors; the mean DNA index in the for-

mer tumors ( 2. 60 +0.20 ) was wider than the that in the latter (2.10 £0.26 ) . (5 )From the 55th generation to 206th

generation, it was found that tumor cells had integrated into the chromosome of the nude mice. Conclusion: The subcuta-

neously transplanted HCC in nude mice can be stably expressed for 20 years, with no change in the local invasion and me-

tastasis ability of HCC. The differentiation of the tumor cells worsenes and the AFP level is decreased in the blood; some

chromosome of tumor cells integrate into the chromosome of nude mice, which may be related to the internal environment

of nude mice and the multi-potential differentiation of the tumor cells.
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Fig.1 Histology and ultrastructure of subcutaneously transplanted tumor

A: 220th generation nude mice of subcutaneously transplanted tumors, grade 3 differentiation ( H-E, x264 ) ;

B: 4th generation tumor cells with obvious mitosis, with 2 reticulate nucleoli ( EM, x6 000 );C: 219th generation

tumor cell nuclei were obviously woven, with larger nuclei and less cytoplasma ( EM, x4 000 )
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Tab. 1 Comparison of tumor growth and metastasis in 2 groups

Tumor growth

Tumor volume

Tumor mass Lung metastasis

Groups n
P rate( % ) (V/em®) (m/g) rate( % )
Nude mice 8 100 1.02 +£0.70 2.87 £0.44 0
NOD-SCID mice 13 100 4.48 +0.93" " 7.02+1.15"" 53.85""
** P<0.01 vs nude mice
2.4 FALSG B35 A A A9 4 RIA WO L5

BRI R AR B LS, Sl LR 12 4],
RAWELL 15 F, (=2 AR 9 B, A= AW g
%11, SRR RN 59.70% (40/67 ); 21 i 5%
RO B & AN 37.10% ( 23/62 ). E AR 1R
ZINHL s 6] N RIS 2 49 B SR LA 1
JAHR AR 22 R K 18. 03% ( 11/61 ); Jili i % &
59.02%( 36/61 ) ( & 2B ), fFNEE RS Ny 8. 20%
(5/61).

JH A, B AL IR 1) Jm BB AR 28 5 % 7, R L 40T I
L AR B S PR A K, AT UL 40 B 5 A
b % 2 i 2 T 200 2 7 i PR IR BB, I R A e
N RIS BR A 5 #1228 2 40 2 e n
PEZEAE NI, FNHERE R 18. 18% (4/22 ), Al Il
1A DX/ NI [ bk 9 7 988 A T K, 9 A 4L S I 4
BE BF 4 LN 1R 28 (B 2C ). fili N5 B R N
31.82%( 7/22 ). L3k 3 FhAS [REBAL 1) A% A 88 DA

2.5 #AJEmI DNA A& T4k

TEH AN AR Y DNA 25820 A5 15 BRI BR
FEAE 7T DNA & H 2C 7K ; B 83 114 200 Jfa 7 4
A 5% A% 980 19 20 M A AR 1) DNA 85 2 43 A i 1L BH i
HIFE,2C ~6C NG WE(E I B 4 5 16 I NS AR 1Y
Y HE R DNA 7 3 43 A 3 1 L i 7 7% 97 T g 4
(E3). Mli%k 40 DNA NP Fl NMD /9 3 Ff
TEARHIEE & o, AR > IR > I % AT
YL, TR R T A RS 968 110 45 b I (5 1 5 AT
SR LA, YA B M 22 R( P <0.05 B P <0.01,
#2),
2.6 ML ML T AR T

55 55 ARRT A 4> 24AH Y R BCR 37 ~ 88 A,
IR 62.5 45 55 206 AR B KRl 54 ~ 110
AR 72.9 Ao IR BGRB8 40 R Y
Yo (A OB R AR B 4),



- 166 - o [ iR A IR T Ak Vol. 14

2.7 AiFFegdemER 6 727ng/L, 220 fCHF K I AFP 25 1 000 ~ 5 000
1~ 32 ACKE I I 7% AFP B9 394E 0 92 500 pe/Loy-GT TN AGIAE 220 QG FHE
pne/L, 33 ~ 130 X K: I I 7 AFP (1Y SF Y9 A

2 BEBHER

Fig. 2 Metastasis of transplanted tumors

A: NOD-SCID mice 210th generation, the metastasis tumor thrombs in smaller artery branch of lungs ( x 250 ); B: The
pulmonary metastasis tumors , tumor cells ( 1 ) invaded smaller artery branch of lungs, infiltrating artery wall into the lung tissues

( x 504 );C: The intrahepatically transplanted tumor, liver portal area in interlobular vein metastatic tumor thrombus( T ) ( x 115)
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Tab. 2 Cell nucleus morphologic charateristics of normal human liver cells,

abdominal transplanted tumors in nude mice and pulmonary metastasis tumors

Morphologic characteristics

Groups
NA( A/ pm? ) NP( I/ m ) NMD( //pm ) FF NR-PA DNA

Normal human liver cells 28.61 +1.74 33.82 % 4.42 5.79 £0.16 0.36 £0.07 0.58 £0.06 2.0+0.07
Abdominal transplanted tumors  43.07 +1.51* *4 59.29 + 8.03**4 7.07+0.16* 0.200.06*% 0.42+0.06* 2.6+0.20*4

Pulmonary metastasis tumors 38.95 £5.15 49.64 +10.93 6.70 £0.42 0.26 +0.09 0.48 £0.09 2.1+0.26

*P<0.05, **P<0.01 vs normal human liver cells; 4 P <0.05 vs pulmonary metastasis tumors
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