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Abstract
AIM: To reserve the rare Chinese familial adenomas 
polyp (FAP) family resource and to investigate the clinical 
features of FAP in Chinese for its diagnosis.

METHODS: Clinical features of patients with FAP were 
investigated. If there is any question, their medical 
records were verified. Blood sample was taken and 
lymphocyte immortal cell lines were established with 
modified EB-transformation methods. Congenital 
hypertrophy of retinal pigment epithelium (CHRPE) was 
checked by an experienced ophthalmologist. 

RESULTS: Twenty seven families including 21 classical 
FAP (CFAP) families, 3 attenuated FAP (AFAP) families, 
and 3 suspected AFAP families were investigated. A total 
of 116 lymphocyte immortal cell lines were established 
from 26 families. In all the FAP families, colorectal 
cancer occurred at the mean age of 42.84 years. Of 
the 16 families checked, 15 (93.75%) had CHRPE. The 
mean number of patients suffering from colorectal 
neoplasm was 3.14 in CFAP families and 2.0 in AFAP 
families (P  < 0.01). The mean oldest age at diagnosis of 
FAP was 41.75 years in CFAP families, and 58.67 years 
in AFAP families, respectively (P  < 0.01). Mean age of 
development of colorectal cancer was 42.23 in CFAP and 
57.33 years old in AFAP (P  < 0.01). Mean of the earliest 
age at diagnosis of FAP was 29.95 years in the FAP 
families with a positive family history and 46.80 years 
in the FAP families with a negative family history (P  < 
0.01). The ratio of extra-intestinal tumors to colorectal 
neoplasms was different in the two kinds of families with 
positive and negative family history (P  < 0.01). 

CONCLUSION: Additional use of ciclosporin wil l 
effectively improve to establish lymphocyte immortal 
cell lines with modified EB- transformation methods. In 
Chinese FAP, there was a high frequency of CHRPE , and 

a later age at diagnosis and a later age of development 
of colorectal cancer in AFAP. And earlier age at diagnosis 
in FAP with positive family history was also found that 
will help to diagnose various kinds of FAP in Chinese. 

© 2007 The WJG Press. All rights reserved.
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INTRODUCTION
Familial adenomatous polyposis (FAP) is one of  the 
two commonest familial syndromes that predispose to 
colorectal cancer in China. Classically, FAP is characterized 
by the occur rence of  hundreds to thousands of  
colorectal polyps, which give rise to colorectal cancer if  
left untreated. The disease is caused by mutations in the 
adenomatous polyposis coli (APC) tumor suppressor 
gene. Approximately 50% of  offsprings in FAP family 
will be affected, and prophylactic surgical intervention 
is fundamental to avoid the development of  colorectal 
cancer[1]. Classical FAP is defined clinically by the finding 
of  at least 100 colorectal adenomas polyps. Another 
different kind of  FAP named attenuated FAP (AFAP) 
in which adenomas are less than one hundreds, and the 
average age of  cancer onset is also older (55 years old) 
than that of  classical FAP (39 years old)[2,3]. However, little 
is known about the clinical manifestations of  these two 
kinds of  FAP in Chinese. It is also of  vital importance to 
collect and reserve FAP family resource and to analyze 
FAP’s phenotype that will extend our understanding of  
FAP and its diagnosis in Chinese. 

MATERIALS AND METHODS
Methods
All FAP families were collected from the People’s Republic 
of  China, mainly from Zhejiang Province (24 families). 
Classical FAP (CFAP) is defined clinically by the finding of  
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at least 100 colorectal adenoma polyps. In attenuated FAP 
(AFAP), less than 100 adenomas could be found at the 
age of  over 40 years, and at least one of  the following has 
a family history of  FAP or colorectal cancer, congenital 
hypertrophy of  retinal pigment epithelium (CHRPE). If  a 
proband was found in less than 100 adenomas and the age 
was less than 40 years, this family was defined as suspected 
AFAP. The clinical features of  patients in one FAP family 
were investigated. If  there is any question, medical records 
in hospital were verified. Blood samples were taken to 
establish immortal lymphocyte cell lines with informed 
consent. 
Lymphocyte separation and cultivation: About 5 mL 
blood was drawn into two BD vacutainers containing 3.6 
mg k2 EDTA, and 2-2.5 mL blood was doubly diluted 
with wash media such as RPMI 1640 culture, and added 
into one tube containing Ficoll-plaque, then centrifuged at 
2400 r/min for 13 min. The lymphocytes at the interface 
were collected and washed with RPMI 1640.
EB virus transformation (immortalization)[4,5]: B95-8 
cell line producing Epstein-barr virus (EBV) was cultured 
and 1000 mL cell mixture was centrifuged at 2000 r/min 
for 5 min at 4℃. The supernatants were collected and 
centrifuged at 10 000 r/min for 2 h at 4℃. After the 
supernatants were discarded, EBV was stayed in the 
tube and resolved in 10 mL RPMI 1640 culture through 
a 0.45 μm filter and stored at -80℃. Lymphocytes after 
separation were resolved in an initiation medium (RPMI 
1640, + 10%-15% heat-inactivated fetal bovine serum, 
+ 2 μg/mL ciclosporin) in 24-well plates (Falcon), and 50 
μL EB virus suspension was added. The lymphocytes were 
incubated at 37℃ in an atmosphere containing 5% CO2 
for one week without changing the medium. Then, the 
medium was replaced with about half  of  the total volume 
of  the initiation medium every 2-3 d. After 10-15 d, clones 
apppeared and grew rapidly. If  the cell density was over 
5 × 105, they transfomed into another 25 mL plate and 
cultured for 10-15 d and freezed in liquid nitrogen. 

Statistical analysis 
Student's t test was used to analyze the mean between 
different kinds of  FAP, and chi-square test was used to 
compare the ratio of  extra-intestinal tumors and colorectal 
neoplasms with SPSS 10.0 software.

RESULTS
Twenty-seven FAP families were investigated. Pedigrees 

such as classical FAP were plotted (Figure 1). 
In the 27 families, one family refused to afford blood 

samples although its members received investigation. One 
hundred and thirty-two blood samples were taken from 26 
FAP families and 125 blood samples were used to establish 
EB-transformed cell lines, in which 116 lymphocyte 
immortal cell lines were successfully established (Figure 2) and 
9 relatives’ lymphocytes failed to set up immortal cell lines 
due to epiphyte contamination. The rate of  successfully 
transformed cell lines was 92.8% (116/125).

In the 27 families, there were 80 cases of  colorectal 
neoplasm (including adenoma and cancer). Among them, 
colorectal cancer was diagnosed in 29 members from 19 
FAP families at the age of  19-67 years, and colorectal 
cancer occurred at the mean age of  42.84 years. Six 
families were diagnosed with AFAP and suspected AFAP 
in which the number of  polyps in probands was less 
than 100. Of  the 6 families, 5 had 8 persons suffering 
from extra colonic cancer including 3 lung cancers, 2 
live cancers, 1 vocal, stomach and small intestine cancer, 
respectively.

The phenotype in the three different FAP families is 
listed in Table 1 and Table 2, and the phenotype in FAP 
families with positive and negative family history is listed 
in Table 3 and Table 4.

There was a difference in the number of  colorectal 
neoplasms (due to their definitions) between CFAP and 
AFAP families and the mean oldest age at diagnosis 
of  FAP and colorectal cancer. The mean oldest age at 
diagnosis of  FAP and the mean age of  colorectal cancer 
development in AFAP families were later than those in 
CFAP families.

There was a difference in the mean number of  
colorectal neoplasms (due to classification), the mean 
youngest age at diagnosis of  FAP and the ratio of  extra-
intestinal tumors to colorectal neoplasms in the FAP 
families with a different family history. In the FAP families 
with a positive history, onset of  FAP was 15 years earlier 
than which in the FAP families with a negative family 
history.

DISCUSSION
In Western countries, there is a national or international 
collection net of  FAP. In China, no national net for 
collection of  FAP has been established. However, more 
attention is paid to the collection and reservation of  the 
rare resource of  hereditary cancer families such as FAP 
and hereditary nonpolyposis colorectal cancer families than 
before. We have established 116 lymphocyte immortal cell 
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Figure 1  Classical FAP pedigrees.

Figure 2  Established lymphocyte 
immortal cell lines (× 40).
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lines (92.8%) with modified EB-transformation method 
for the reservation of  FAP family resource. Additional 
use of  2 μg/mL ciclosporin can effectively prevent T 
lymphocytes to attack B lymphocytes. 

The phenotypic variability in patients with FAP 
has been recognized for many years[6]. However, it 
is uncertain whether FAP clinical manifestations are 
different in Chinese and Western individuals. It was 
reported that colorectal cancer occurs at the age of  39 
years in Western populations[3] and in Chinese at the 
mean age of  42.23 years. It was also reported that, in 
AFAP families, colorectal cancer occurs at the age of  55 
years in Western populations[2] and at the age of  57.33 
years in Chinese. In Chinese, Symptoms of  colorectal 
cancer appear 10 years later in AFAP families than in 
CFAP families, while symptoms of  colorectal cancer 
appear in Western population at the age of  33 years[5]. 
In addition, some items are different in the two kinds of  
FAP families in Chinese. In the present study, the mean 
number of  colorectal neoplasms was higher in CFAP 
families (3.14) than in AFAP families (2.0, P < 0.01), the 

mean oldest age at diagnosis of  FAP in one family was 
later in AFAP than in CFAP (P <0.01). All these findings 
may further improve our ability to predict AFAP and 
CFAP. Based on these data, it may be concluded that the 
development time of  colorectal cancer may be later in 
Chinese than which in Western populations. To confirm 
these hypotheses may need a larger sample of  Chinese 
FAP families. 

In Chinese FAP families, the mean youngest age at 
diagnosis of  FAP in one family was 29.95 and 46.8 years, 
respectively in the two groups with positive (22 families) 
and negative (5 families) family history (P < 0.01), 
indicating that a positive FAP family history is a high-risk 
factor for developing colorectal cancer at a young age. The 
ratio of  extra-intestinal tumors to colorectal neoplasms 
was 5/75 and 3/5 in the two kinds of  families with a 
different family history (P < 0.01). 

CHRPE is a common symptom of  FAP. It was 
reported that there is no association between CHRPE 
characteristics and FAP phenotype variants[7]. It was 
reported that the rate of  CHRPE is 75%-80% in Western 

Table 1  Phenotype of different kinds of FAP families  mean ± SD

Kinds of FAP families Number of families Families withpositive 
family history

Mean number of 
colorectal neoplasmsb 

Mean number of 
colorectal cancer

Mean of the earliest age at 
diagnosis in one family 

CFAP           21           16    3.14 ± 1.59    1.29 ± 1.10       32.9 ± 10.31
AFAP             3             3    2.00 ± 0.00    1.50 ± 0.71       42.0 ± 14.0
Suspected AFAP             3             3    2.67 ± 0.58    0.67 ± 0.58       25.0 ± 3.61

CFAP: Classical familial adenomatous polyposisp; AFAP: attenuated familial adenomatous polyposisp. bP < 0.01, comparison between CFAP and AFAP.

Table 2  Phenotype of different kinds of FAP families

CFAP: Classical familial adenomatous polyposisp; AFAP: attenuated familial adenomatous polyposisp. bP < 0.01, comparison between CFAP and AFAP.

Kinds of FAP families Mean of the latest age at
diagnosis in one familyb

Mean age of 
symptom appearing

Mean age of colorectal
cancer developmentb

Extra colonic 
cancers/colorectal neoplasms

Positive CHRPE 
families/total checked families

CFAP 41.75 ± 7.75 26.56 ± 12.36 42.23 ± 9.24         6/66         11/12
AFAP 58.67 ± 7.37 37.50 ± 21.92 57.33 ± 8.39         2/6           2/2
Suspected AFAP   41.6 ± 10.02 18.00 ± 4.24 33.67 ± 13.58         0           2/2

Table 3  Phenotype in FAP families with a different family history  mean ± SD

bP < 0.01, comparison between CFAP and AFAP.

Status of family history Number of families Mean number of 
colorectal neoplasmsb

Mean number of 
colorectal cancers

Mean of the youngest age at 
diagnosis of FAP in one familyb

Positive           22 3.41 ± 1.22 1.68 ± 0.82 29.95 ± 8.25
Negaitive             5 1.00 ± 0.00         0 46.80 ± 9.91

Table 4  Phenotype in FAP families with different family history  mean ± SD

bP < 0.01, comparison between CFAP and AFAP.

Status of 
family history

Mean of the latest age at
diagnosis in  one family

Mean age of 
symptom appearing

Mean age of colorectal
cancer development

Extra colonic 
cancers/colorectal neoplasmsb

Positive CHRPE families/total
checked families

Positive 44.05 ± 9.64 25.64 ± 12.36 43.15 ± 11.48 5/75 12/13
Negaitive 33.33 ± 17.01 3/5   3/3
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FAP patients[8] and 93.75% in Chinese FAP families. 
CHRPE is more frequent in Chinese FAP families. In 
the present study, 8 asymptomatic family members with 
CHRPE were diagnosed with FAP, indicating that CHRPE 
is a good marker for the diagnosis of  FAP in Chinese.

Clinicians must be aware of  the broad range of  variable 
clinical features of  FAP due to its different variants. In 
China, it is of  vital importance to establish a national 
net to collect FAP families and to analyze its phenotype 
characteristics and its association with genotype.
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