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Abstract 

Background: Racial variations in the relative telomere length have been clearly described or frequently studied. The relative telomere 
length has emerged as a biological aging marker; however, the difference in the telomere length is debatable between Sudanese and 
Chinese individuals. 
Objectives: The current study investigated the difference in the relative telomere length between Sudanese and Chinese subjects. 
Methods: The blood samples of Sudanese and Chinese healthy people were randomly collected, and their deoxyribonucleic acid was 
obtained in this study. The relative telomere length was measured by the quantitative polymerase chain reaction. The difference in the 
relative telomere length was analyzed using the Mann-Whitney U test. The degree of distribution in the relative telomere length was 
assessed by the two-sample Kolmogorov-Smirnov Z test. 
Results: According to the obtained results, the difference in the relative telomere length between Sudanese and Chinese individuals was 
statistically significant (P<0.05). The frequency of the relative telomere length distributed in Chinese subjects was statistically higher than 
the frequency reported for the Sudanese subjects (P<0.05). 
Conclusion: A great difference was observed in the relative telomere length between Sudanese and Chinese populations indicating the 
variation between Sudanese and Chinese races. 
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1. Background 

Living in different geographical and environmental 
areas may contribute or associate with the difference 
between individuals. The relative telomere length has 
emerged as a biological aging marker; however, the 
difference in the telomere length between Sudanese 
and Chinese individuals is debatable. African 
(Sudanese) and Asian (Chinese) individuals have 
different environments, geographical areas, ethnic 
groups, and genetic factors; therefore, these factors 
may contribute or associate with the difference 
between Sudanese and Chinese populations.  

The relative telomere length has been described 
as related to various illness conditions and more 
affected by environmental and genetic factors (1-4). 
The telomere length is a bioindicator of cellular aging 
and maybe an indicator marker for the difference 
between Sudanese and Chinese individuals. 
Telomeres are nucleoproteins situated at the ends of 
all chromosomes in the cell of eukaryotes and 
participate in the stability and integrity protection 
and maintenance of the genome during replication 
(5-7).  

The telomere length is a dependable marker and 
indicator of the vital biological age and replacement 
for a mitotic clock. Telomeres serve as preventive and 
protective caps protecting the chromosomal ends 
from the initiation of apoptosis or senescence (8-11). 

Human chromosomal telomeres consist of a short 
tandem of a (TTAGGG) repeated sequence. The 
telomere length is a determinant key element of a cell 
lifespan and closely connected to the explicative age 
and cell cycle (11-13). Too short telomeres lead to  
a reduction in the function of cells, thereby 
contributing to the dysfunction of tissues and organs 
(14-18).  

The length of telomeres decreases by 20-200 bp 
during a cell division in the majority of the somatic 
cells in humans. When the shortened length of 
telomeres is not repaired, it will cause or lead to cell 
cycle detention and even senescence or apoptosis. 
The length of telomeres differs and varies between 
genders and is mostly affected by external 
environmental factors (19-22). The length of 
telomeres between individuals can vary at birth and 
between individuals of the same age (23, 24). The 
length of telomeres can be stated or predicted by the 
parental length of telomeres, and it is stronger with a 
paternal effect than a maternal influence (22, 25-27).   

The role of telomeres has been further described 
and studied because telomeres have been implicated 
in numerous diseases, such as cardiovascular 
diseases, acute kidney injury, and carcinogenesis (28-
33). In addition, the shortened length of telomeres 
has been clearly observed in various human diseases, 
such as aplastic anemia, hepatic disease, and 
pulmonary fibrosis (34-37). Other diseases are also 
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associated with a mutation in genes encoding 
telomere proteins (38, 39).  

 

2. Objectives 

For the examination or determination of  
a difference between Sudanese and Chinese 
populations regarding the presence of the relative 
telomere length, it is probable to consider the relative 
telomere length an indicator or index of different 
benefits to health status among individuals. However, 
the association of the difference between Sudanese 
and Chinese populations with the relative telomere 
length is debatable. Therefore, the present study 
aimed to examine the relation between the relative 
telomere length and difference between Sudanese 
and Chinese healthy individuals. 

 

3. Methods 

3.1. Subjects and Specimens  
The present comparative study was carried out on 

a total of 66 healthy Sudanese (n=27) and Chinese 
(n=39) individuals with the mean age values of 
29.44±4.07 and 30.77±6.9 years, respectively. The 
venous blood samples of the healthy individuals were 
randomly collected. Deoxyribonucleic acid (DNA) was 
obtained from each sample, and the relative length of 
telomere was measured among Sudanese and 
Chinese subjects. 

 
3.2. Sampling Procedure 

A total of 66 healthy Sudanese and Chinese 
individuals were included in the study. For all of 
them, the relative length of telomere was measured 
by the quantitative polymerase chain reaction 
(qPCR). In this study, 2 mL of fresh venous blood was 
collected from each individual. Then, the blood was 
added to a container with ethylene diamine 
tetraacetic acid anticoagulant, and the DNA was 
extracted based on the manufacture’s instructions.  

 
3.3. Extraction of deoxyribonucleic acid and 
measurement of relative telomere length 

The blood DNA samples of the Sudanese and 
Chinese individuals were extracted by a DNA 
extraction kit (Omega Bio-Tek Inc., Norcross, GA, 
USA). Afterward, 200 µl of blood specimen was used 
in order to extract genomic DNA. A spectro-
photometer (Thermo Fisher, Waltham, MA, USA) was 
applied to analyze the concentration and determine 
the purity of DNA which was subsequently stored at -
20°C in a freezer. The telomere length was analyzed 
using qPCR to quantify the proportion of the telomere 
gene to a single copy reference (SCR) gene (T/S). In 
addition, the T/S was commensurable to the relative 
length of the telomere; therefore, T/S was utilized to 
explain the relative length of the telomere gained 
from the blood samples of Sudanese and Chinese 

individuals.  
All qPCR procedures were conducted using the 

Thermal Cycler Dice Real Time System (TaKaRa, 
Kyoto, Japan). In the present study, qPCR was carried 
out with the input of 5 ng of DNA, with 32 cycles of 
the experimental conditions, a predenaturation 
temperature of 95°C for 10 min, denaturation 
temperature of 95°C for 20 sec, annealing 
temperature of 52°C for 20 sec, and extension 
temperature of 72°C for 45 sec. Each of the obtained 
samples included three parallel samples, and the 
average measured value was obtained to quantify T/S 
according to the following formula: 

 

Cq = Cq (TEL) - Cq (SCR),  
Relative T/S (TL) = 2-Cq, 
then TL = 2-Cq 
 

3.4. Statistical analysis 
The relative telomere length among the Sudanese 

and Chinese healthy subjects was presented in quartile 
values due to the non-normal distribution of the data. 
The Mann-Whitney U test was utilized for the analysis 
of the variations between the two populations. The 
distribution degrees of the relative telomere length 
between the Sudanese and Chinese individuals were 
analyzed using the two-sample Kolmogorov-Smirnov Z 
test. The quantification was carried out by SPSS 
software (version 21.0). A p-value of ≤ 0.05 was 
considered statistically significant. 

 
3.5. Ethical Consideration   

The present study was approved by the 
Institutional Ethics Committee of Dalian Medical 
University, Dalian, China, with the cooperation of the 
Ethics Committee of Kosti Teaching Hospital, Kosti, 
Sudan (ethics code: 201805-K.T.H/E.A.L/1/3). In 
addition, this study was classified as a quality control 
study, and the need for obtaining patient informed 
consent was waived.  

 
4. Results 

Table 1 tabulates the difference in the parameter of 
the relative telomere length between the Sudanese and 
Chinese healthy individuals. The relative telomere 
length in the specimens gained from the African 
(Sudanese) individuals was significantly lower than 
the telomere length of the samples collected from the 
Asian (Chinese) individuals (P<0.05).  

Table 2 and Figure 1 show the variations in the 
frequency distribution degree of the relative 
telomere length among the Sudanese and Chinese 
individuals. The frequency of the measured values of 
the relative telomere length distributed among the 
Chinese individuals was statistically higher than that 
reported for the Sudanese individuals (P<0.05). The 
amplification plots and dissociation curves of qPCR 
among the two Sudanese and Chinese groups were 
depicted in Figure 2.  
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Table 1. Mean difference in relative telomere length between Sudanese and Chinese individuals 

Parameter    
Sudanese Chinese 

Z P-value 
P25 P50 P75 P25 P50 P75 

Telomere length 0.216 0.253 0.371 0.306 0.412 0.669 -2.850 0.004 

 
Table 2. Difference in frequency distribution of relative telomere length between Sudanese and Chinese individuals 

Telomere length Mean Standard deviation Kolmogorov-Smirnov Z test P-value 
Sudanese 0.370 0.390 

1.627 0.010 
Chinese 0.507 0.327 

 

 

Figure 1. Frequency distribution values of relative telomere length among the two groups; A) Sudanese individuals; B) Chinese 
individuals 

 

 

Figure 2. Amplification plots and dissociation curves of quantitative polymerase chain reaction 
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5. Discussion 

The relative telomere length emerged to be a 
biological indicator of cellular aging. The length of 
telomeres can differ between individuals and even 
between individuals of the similar or same age. The 
Chinese and Sudanese populations more vary in their 
environmental, geographical, and genetic factors. 
Therefore, these circumstances or factors may be 
associated with the difference in the relative 
telomere length. The values of the relative telomere 
length measured and analyzed between various 
ethnic populations, such as Sudanese and Chinese 
populations, may open new approaches to using the 
relative telomere length as a marker index of 
differences between various ethnic groups living in 
different environments for the evaluation of the 
health status of individuals.  

The relative telomere length has been related to 
various illness conditions and more affected by 
environmental and genetic factors (2, 4, 6, 26, 27). 
Most studies describe the relative telomere length 
among different populations, but not as a marker 
index of difference between individuals, or even 
among Sudanese and Chinese individuals as more 
clearly various ethnic groups. Therefore, the present 
study aimed to analyze and examine the relative 
telomere length compare its values between the 
Sudanese and Chinese individuals and hypothesized 
it as a marker of difference. The DNA was well 
extracted from the blood samples of the Sudanese 
and Chinese healthy individuals, and the relative 
telomere length was analyzed and calculated using 
fluorescence qPCR.  

The relative telomere length is an essential 
parameter for describing the cellular aging of 
individuals and has been rarely applied as a marker 
of difference to describe or observe the dissimilar 
characteristic properties of individuals between 
various ethnic groups, such as between Sudanese and 
Chinese individuals. Furthermore, the relative 
telomere length in the current study can predict the 
variations in the health status of individuals among 
various populations or provide unique and important 
information for its function or significance in the 
difference between individuals. 

In the present study, all the included volunteers 
were healthy subjects from the Chinese and Sudanese 
populations. The findings of the current study showed 
that the relative telomere length was significantly 
higher in the Chinese individuals than that reported 
for the Sudanese subjects. The length of relative 
telomere might vary resulting from the variations in 
external environmental factors or genetic factors of 
individuals (1-4). The results of the present study 
indicated an obvious difference in the measured 
values of the relative telomere length between the 
Sudanese and Chinese subjects (Table 1).  

The results of the two-sample Kolmogorov-

Smirnov Z test demonstrated that the frequency 
distribution values of the relative telomere length of 
the Chinese healthy subjects were significantly higher 
than the frequency distribution values of the 
Sudanese healthy people (Figure 1 and Table 2). The 
length of telomeres can differ between individuals 
and even between individuals of the similar or same 
age. In addition, the difference in the relative 
telomere length might be associated with the 
variations in living environments or genetic factors 
between individuals (6, 26, 27). 

The results of the present study suggest that the 
calculated and analyzed relative telomere length of 
Chinese and Sudanese healthy individuals can be 
used as a different marker or index for the 
assessment of the variations in the health status of 
different populations. Accordingly, the measurement 
and calculation of the relative telomere length 
between the two ethnic populations, such as Chinese 
and Sudanese, could predict the health status of 
individuals. Furthermore, using or applying the 
relative telomere length as a marker for the 
difference between individuals may help with the 
perception of differences in environmental and 
genetics factors between ethnic groups and 
adjustment to local survivals and responses against 
numerous illnesses, leading to good or better 
management, diagnosis, treatment, and health status 
improvement. It is recommended to carry out studies 
to investigate the relative telomere length as a 
biomarker and assess the mechanism and role of 
telomere to perceive the different characteristics of 
different ethnic populations.  

 

6. Conclusion 

Based on the results of the present study, it can be 
concluded that the telomere length of each race has 
its own characteristics, and the significance of the 
telomere length requires further investigations. In 
addition, a great variation in the relative telomere 
length distribution between Sudanese and Chinese 
healthy individuals may clearly explain the 
difference; therefore, it can be used as a marker index 
of difference for the evaluation of health status 
between Sudanese and Chinese races or other ethnic 
groups. It is suggested to carry out further studies to 
identify the characteristics of the telomere length 
among other different populations. Additionally, 
further studies can be performed to determine the 
association between the telomere length and effect of 
various diseases among Sudanese and Chinese 
populations, as two various ethnic populations. 
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