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Abstract  Objective To explore the interaction between inheritance and environment with the aid of
research on the genetic modes of hepatocellular carcinoma HCC . Methods A genetic epidemiological study of
HCC was conducted based on the methods of Penrose simple segregation and Falconer for 100 proband pedigrees
from HBsAg positive cohort. The proband samples came from a cohort of 90 000 people who were followed for 8
years. Analyses on genetic modes were carried out and heritability was calculated through the comparision of the
proband pedigrees incidence frequence with incidence frequences of the cohort and general population. Results
The incidence frequence of first-degree relatives was 4.0%  higher than what was seen in the general population
incidence frequence 0.44% and the cohort 1.03% . A familial aggregation of HBsAg carriers and a strong
positive correlation between HBsAg carrier status and HCC were noticed OR =8.44 95% CI 3.37-20.06 P <
0.001 . A ratio of the incidence frequence among siblings to the incident frequence among general population s/
q approached 1/¢"? by Penrose method but simple segregation did not show agreement with single-gene
inheritance. The heritability from positive cohort was 42% + 6% P < 0.05  compared with the heritability
59% + 7% of general population. When the effect of the HBsAg was under control the heritability from positive
cohort turned to be 29% +8% P <0.05  compared with the heritability 47% +7% of general population.
Conclusion  Our findings suggested that HCC followed a multifactorial mode rather than single inheritance. An
interaction effect of inheritance and environment on HCC was also noticed.
Key words  Hepatocellular carcinoma Segregation analysis Heretibility

HCC
HCC 1.

39930160 100
200032 9 HBsAg 8
1.03% 100

438



2
3 @
HBsAg
HBsAg Xz
HBsAg ©
12 ¥
IVZ IS
P <0.05 ®
Penrose ! s/q s
q 1/2¢q
s/q 1/44q s/q
1/¢"2 @
Falconer h*=b/r b
r
r=1/2 A v, Sy t
t=h%/s,
1. 100
725 29
4.0% 3%
4% 7%
0.44%
1.03%
HBsAg
19% HBsAg 2.7%
HBsAg 17% HBsAg
3.1% HBsAg
23% HBsAg
4.2% HBsAg
HBsAg OR =8.44
95% CI 3.37~20.06 y*=36.77 Yates Y=
32.66 P < 0.001 HBsAg

2. HBsAg
100 HBsAg
HBsAg
« 1
P <0.001 HBsAg
1 HBsAg
X
HBsAg o_r o_p: 0-T°
0 T T
0 14 21192 -7.192  51.722  2.441
1 56 34.591  21.409 458.329 13.250
2 16 26.332  -10.332 106.747  4.054
3 6 12,490 -6.490 42.118 3.372
=4 8 5.507 2,493 6.215  1.129
100 100.112 24.246
v=5-2=3 = —2 %7 =24.246 > Y30 3
P <0.001
3.
HBsAg
1 100
330 22
172 1/4
172 y*=247.8
v=1 /4 =
59.9 v=1 e P<
0.01
2 Penrose
2 1/¢"? s/
q
4.
Falconer
h2
59% + 7% 42% + 6% t
P<0.05 h?
HBsAg
667  HBsAg
h? 47% + 7%
29% 8% P <0.05 3 HBsAg

439



2 2% + 6%
HBV h?
g . , 2% + 6% HBV
s/q
1/2¢q lV/d4q  1/4
0.0044 0.07 15.91 113.64 56.82  6.10
0.0103 0.07  6.80 48.50 24.30  4.60 HCC
667 HBsAg
h? A7% + T%
29% + 8%
HBsAg h* HBsAg  A* 29% + 8%
X2 HBsAg
HBsAg X2
HBsAg
OR= 8.4 95% CI 3.37~ 20.06 P<
0.001 HBsAg 2 Chen 3 HCC
172 1/4 HBsAg
HCC HBV
P<0.01 23 HCC
1.03% HBV Yu 4 HBsAg
0.44% HCC  HBV HBsAg
HBV
Penrose HBsAg
5
s/q 1/¢'?
h2
h? h? 59% + 7%
3 Falconer 100
A N q % X a b h % Vy, %o Sy
4584 1031 329 0.44 2.620 2.932
29 725 4.0 1.751 2.154 0.296 59 1.256 0.071
945 91 636 1.03 2.315 2.655
29 725 4.0 1.751 2.154 0.210 4 1.013 0.064
4 584 1031 329 0.44 2.620 2.932
HBsAg — 18 667 2.7 1.927 2.309 0.236 47 1.179 0.069
945 91 636 1.03 2.315 2.655
HBsAg — 18 667 2.7 1.927 2.309 0.146 29 1.438 0.076
A N X V, b t P<0.05
$204-5308 .

Livingston Inc 1986.51-59.
Engl ] Med 1973 289:1162-1166.

1997

of hepatocellular carcinoma. J Gastroenterol Hepatol

440

Emery Alan EH. Methodology in medical genetics. New York Churill
Szmuness W Prince AM  Hirsch BH. Familial clustering of hepatitis B. N

Chen CJ Yu MW Liaw YF. Epidemiology characteristicl and risk factors
12 suppl :

4 Yu MW Chang HC Liaw YF

et al. Familial risk of hepatocellular

carcinoma among chronic hepatitis B carriers and their relatices. J Natl

Cancer Inst 2000 92:1159-1164.

5 Tai DI Changchein CS Hung CS et al. Replication of hepatitis B virus
in first-degree relatives of patients with hepatocellular carcinoma. Am ]

Trop Med Hyg 1999 61:716-719.

2002-03-21



