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Abstract 
Background: To search the major carcinogenic factor or explore a non - specific early- stage and rapid screening indicators of cancer.

Methods: Select 49 tumor patients and 60 healthy persons, Chromosome aberration and lymphocyte micronucleus were analyzed before 
radiation therapy of tumor patients. 

Results: the “Dicentric + Translocation” of Chromosome 36(73.47%).The frequency of chromosome aberration and lymphocyte micronucleus 
were higher, especially the “Dicentric+Translocation “of chromosome aberrations (P <0.01), the frequency of double centromere chromosomes and 
translocation increased; the chromosome conglutination and dissolution appeared.

Conclusion: Could it be used as an early screening indicator for cancer; does it suggest that ionizing radiation is a major carcinogen? It is worthy 
of further study.
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Background
Identifying the causes of human cancer is the first step in cancer 

prevention.  The identification of a cancer hazard may have broad 
and profound implications. As a disease with a truly global reach, 
cancer has touched most people in a personal way. Importantly, this 
new appreciation of cancer’s complexity is redirecting attention to 
cancer prevention and early detection – research areas.

Cancer is not one disease, but many diseases. Cancer is a 
disease in which normal cells divide out of control and can invade 
other tissues. Cancer cells can spread to other parts of the body 
through the blood and lymphatic system. Cancer can be caused by 
many factors, such as exposure to carcinogens, genetic mutations, 
certain behaviors, age, and so on.

There are many ways to screen for cancer. Main types: physical 
examination and history: Examining the body for general signs of  
health, including signs of illness, such as a lump or other unusual  
object. The patient’s living habits, past illnesses and treatment  

 
measures. Laboratory testing: Testing of human blood, tissue, urine 
or other substances. Imaging screening: Imaging of the internal 
areas of the body. Genetic test: Laboratory test that analyzes cells 
or tissues to look for genetic or chromosomal changes. These 
screening methods are used to find out whether a person is at risk 
for a particular disease or condition [1].

Cancer screening is looking for cancer before a patient has any 
symptoms. Screening is not meant to diagnose cancer. Screening 
can help detect cancer early, before symptoms appear. When 
abnormal tissue or cancer is caught early, it may be easier to treat or 
cure. Catching some cancers early (before symptoms appear) may 
help reduce the chance of dying from them. By the time symptoms 
appear, the cancer may have spread. This may make cancer more 
difficult to treat or cure.

In this study, chromosomal aberration analysis and lymphocyte 
micronucleus detection techniques were used to analyze the 
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chromosomal aberration and lymphocyte micronucleus of cancer 
patients and normal people, in an attempt to explore a new cancer 
screening technology.

Methods

Reagents and Instruments: Biochemical RPMI-1640 (Xi’an, 
China), fetal bovine serum (FBS), and phytohemagglutinin-M were 
purchased from Invitrogen (GIBCO, Beijing), and potassium chloride 
and PI were obtained from Sigma Chemicals (Shanghai). Methanol 
and glacial acetic acid were obtained from Spectrochem (China). 
Quick CRP analyzer (Shanghai, China); Giemsa stain was purchased 
from Sigma-Aldrich (St Louis, Missouri), the SANYO MCO-20AIC 
CO2 incubator from SANY (Sakata, Japan), and microscope from 
OLYMPUS (OLYMPUS CK20, Tokyo, Japan).

Blood samples

a)	 Heparinized blood was collected from 49 patients with 
tumor (including stomach, colon, lung, cervical, and lymphomas 
cancers) and 60 healthy people. 

b)	 The median age of patients in this trial was 62.95 years 
(range: 51-72 years; male: 42, female: 7). 

c)	 The median age of healthy people in this trial was 58.21 
years (range: 36-65 years; male: 46, female: 14).

d)	 This study was cleared by the Gansu Provincial Center for 
Disease Control and Prevention Ethical Committee and with the 
informed consent of patients.

Cell culture and sample preparation

Whole blood culture: Peripheral blood 2ml was collected from 
each cancer patients before radiation therapy and healthy people 
were divided into 0.5 mL portions and were added into 4 mL the 
culture media (80% RPMI-1640 and 20% FBS). The lymphocytes 
were cultured in Qingdao Laifo Biological Products Co. LTD 1640 
culture medium containing FBS, 1% penicillin sodium and 100 mg/
mL streptomycin, 0.45 mL heparin lithium was added into 4.5 mL 
lymphocyte culture medium as anticoagulant, and the proportion 
of blood and culture medium was 1:10, phytoagglutinin lutinin-M 
(20mg/mL), and 0.04 g/mL colchicines at 37℃ in 5% CO2 in a 
humidified incubator for 52 hours.

Cell suspension was prepared: Cells were subjected to 
hypotonic treatment by 5 mL KCl (0.075 M) solution one time 20 
minutes, add 1 ml of fixed solution (methanol/acetic acid 3:1) and 
fixed in advance once for 20 minutes, then fixed 3 times with fixed 
solution (methanol: glacial acetic acid 1:3)  for 10 minutes each. 
Slides were produced. It was stained by giemsa staining, air-dried 
and coded. It was used to analyze the lymphocyte chromosome 
aberration [2,3].

Peripheral blood 2ml was collected from each cancer patient 
and divided into 0.5 mL portions before radiation therapy and 
healthy people were distinguished; 0.5 mL of the blood was added 
to 4 mL portion of the culture media (80% RPMI-1640 and 20% 
FBS). The mixture was stimulated with phytohemagg lutinin-M 
(20mg/mL) and incubated at 37℃ for 72 hours, the cells were 
harvested with a prechilled hypotonic solution (0.075 M) and fixed 
with a carboy solution (methanol/acetic acid 3:1). Multiple slides 
were casted, air-dried, and coded. The slides were stained with 8% 
Giemsa solution in phosphate buffer (pH 6.8, Propidium Iodine: 1 
mg/mL). In the Giemsa-stained slides, we calculated the frequency 
of the micronuclei in the binucleated cells with intact cytoplasm 
using the criteria described in detail by Fenech. Lymphocyte blood 
counts were measured using Quick CRP analyzer (Hunan, China) 
[4]. 

Statistical Methods

The statistical analysis software SPSS version 10.0 was used for 
the analysis of variance and t test for each corresponding groups.

“Dicentric+Translocation” Chromosome Analysis 

All slides were used to analyze the lymphocyte chromosome 
aberration and micronucleus assay by the Olympus microscope; 
about 4360 metaphases were analyzed before RT and 6700 
metaphases of healthy people were analyzed.

Results

Analysis of chromosome aberrations in peripheral blood 
lymphocytes the frequency of double centromere chromosomes 
and translocation increased; the conglutination and dissolution 
of chromosome appeared. The detection frequency of lymphocyte 
micronucleus increased (Table 1 & 2).

Table1: Chromosome aberration analysis.

Subject Number Metaphases Scored
Distribution

r dic t min ace

Before RT 49 4360 0 30 6 4 2

Healthy people 60 6700 0 0 0 0 12

P - - - < 0.001 < 0.001 - -

Abbreviation: dic: dicentric; r: centric rings; min: minute; t: translocation; ace: excess acentrics

The Analysis of chromosome aberrations in peripheral blood 
lymphocytes

Diacentric + translocation” （chromosome 36 ,73.47%) was 
detected in 49 cases of tumor patients, and no “diacentric + 
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translocation” chromosome was detected in healthy people. 
“Dicentric+Translocation” is a specific chromosomal aberration 

caused by ionizing radiation, the background value is around 
0.06%.

Detection and analysis of micronucleus in peripheral blood lymphocytes (Table 2)
Table2: Lymphocyte micronucleus detection analysis.

Subject Number Check out the Microkernel Micronucleus Cells

Number % Number ‰

Before RT 98000 38/49 77.55 85 0.97

Healthy people 120000 25/60 41.67 32 0.27

P ＜0.001 ＜0.01

Discussion

Dicentric or translocation was detected in 73.47% of the cancer 
patient, the formation of dicentric or translocation is equivalent 
after DNA strand is broken. Dicentric or translocation was not 
detected in normal people.

Why are the “Dicentric+Translocation “frequently detected in 
cancer patients? 

The Dicentric and Translocation are equivalent in chromosomal 
aberrations caused by ionizing radiation, because the chance of 
forming a dicentric or translocation is the same when the DNA 
double strand is broken by a ray.

Could it be used as an early screening indicator for cancer; does 
it suggest that ionizing radiation is a major carcinogen? It is worthy 
of further study. When there is limited evidence, a separate sentence 
identifies the target organ(s) or tissue(s) for which a positive 
association between exposure to the agent and the cancer(s) was 
observed in humans. 

Evidence suggests that lack of carcinogenicity: There are 
several high-quality studies covering the full range of levels of 
exposure that humans are known to encounter, which are mutually 
consistent in not showing a positive association between exposure 
to the agent and the studied cancers at any observed level of 
exposure. The results from these studies alone or combined should 
have narrow confidence intervals with an upper limit below or close 
to the null value (e.g. a relative risk of unity). Bias and confounding 
were ruled out with reasonable confidence, and the studies were 
considered informative. A conclusion of evidence suggests that lack 
of carcinogenicity is limited to the cancer sites, populations and life 
stages, conditions and levels of exposure, and length of observation 
covered by the available studies. In addition, the possibility of a very 
small risk at the levels of exposure studied can never be excluded 
[5-8].

Although research on cancer screening and early detection 
is challenging, the potential payback makes it an important and 

valuable area of research in terms of preventing cancer deaths. 
With the development of many cancer potential biology, imaging 
technology, genetics and other areas of technological progress, for 
cancer screening and early detection of the development of new 
ways.

People who detect and treat cancer early improve survival or 
prolong survival compared with those who don’t find the disease 
until symptoms appear. For many cancers, on the other hand, there 
are no good screening tests for early detection. There have been 
effective early screening tests, many of which have not been shown 
to be effective in reducing cancer mortality [9-14].

Many studies have found that screening has drawbacks as well 
as benefits. There is a risk of overdiagnosis and overtreatment-that 
is, of diagnosing and treating cancers that are not life threatening 
or causing symptoms. However, overdiagnosis and overtreatment 
unnecessarily expose patients to the potential physical harm of 
unnecessary and often invasive diagnostic tests and treatments, as 
well as the psychological stress associated with cancer diagnosis.

The current important work is how to improve the accuracy of 
cancer screening tests and expand the accuracy of cancer screening 
methods. There have been some success stories in screening and 
early detection. In the United States, for example, the death rate 
from cervical cancer has dropped significantly after annual pap 
smears, and colorectal and breast cancer screening has also been 
shown to reduce the death rate from these cancers.

Screening for cervical cancer and colorectal (colon) cancer can 
prevent cancer by finding early lesions so they can be treated or 
removed before they become cancerous. Screening for cervical, 
colorectal, breast, and lung cancers helps find these diseases at an 
early stage, when treatment works best.

Prevention is an important component in reducing cancer 
health disparities, including the higher incidence and mortality 
rates in some population groups Women undergoing radiation 
therapy for cervical or uterine cancer have a much higher incidence 
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of serious side effects than previously realized, according to results 
from a new clinical trial. This information may help women and 
their clinicians more accurately weigh the potential benefits versus 
harms of adjuvant therapy, said the trial’s leaders [16-18].

People can reduce their risk of getting cancer by making healthy 
choices like keeping a healthy weight, avoiding tobacco, limiting the 
amount of alcohol they drink, and protecting themselves. 

For example, tobacco use is the leading preventable cause 
of cancer, contributing to at least 12 types of cancer, including 
acute myeloid leukemia (AML) and cancers of the oral cavity and 
pharynx; esophagus; stomach; colon and rectum; liver; pancreas; 
larynx; lung, bronchus, and trachea; kidney and renal pelvis; 
urinary bladder; and cervix [19-27].

Conclusion

The Dicentric and Translocation are equivalent in chromosomal 
aberrations caused by ionizing radiation, because the chance of 
forming a dicentric or translocation is the same when the DNA 
double strand is broken by a ray.

Could it be used as an early screening indicator for cancer; does 
it suggest that ionizing radiation is a major carcinogen? It is worthy 
of further study.
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