
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ISSN: 2161-0711 
 

Journal of Community Medicine & Health Education  
 

The International Open Access  
Journal of Community Medicine & Health Education 

 
Executive Editors 

 
M. David Rudd  
University of Utah, USA 

 
K. Stephen Suh  
Hackensack University Medical Center, USA 

 
Hans-Olov Adami  
Harvard School of Public Health, USA 

 
Jim Annesi  
Rutgers University, USA 

 
Zaher Merhi  

Montefi ore Reproductive Center, USA  
 
 
 
 

Available online at: OMICS Publishing Group (www.omicsonline.org)   

This article was originally published in a journal by OMICS 
Publishing Group, and the attached copy is provided by OMICS 

Publishing Group for the author’s benefit and for the benefit of the 
author’s institution, for commercial/research/educational use including 

without limitation use in instruction at your institution, sending it to 
specific colleagues that you know, and providing a copy  

to your institution’s administrator. 
 

All other uses, reproduction and distribution, including without 
limitation commercial reprints, selling or licensing copies or 
access, or posting on open internet sites, your personal or 
institution’s website or repository, are requested to cite properly. 

 
Digital Object Identifier: http://dx.doi.org/10.4172/2161-0711.1000208  



 

 Community Medicine & Health Education  

Olaniyan et al., J Community Med Health Educ 2013, 3:3 
http://dx.doi.org/10.4172/2161-0711.1000208 

 
Research Article Open Access  

 

Blood Group and Rhesus Factor Pattern among Indigenes of FCT, 
Abuja, Nigeria  
Olaniyan TO1*, Meraiyebu AB1, Rasong H1, Dare BJ2, Shafe MO1 and Adelaiye AB1 
 
1Department of Physiology, Bingham University, Karu, Nasarawa, Nigeria  
2Department of Anatomy, Bingham University, Karu, Nasarawa, Nigeria  
 

Abstract 
 

A series of glycoprotein and glycolipids on red blood cell surface constitute blood group antigens. These are the ABO (A, 
B, AB and O) and Rh blood groups which are the most important blood groups despite the long list of several other blood 
groups discovered so far. The ABO and Rh blood groups vary worldwide and are not found in equal numbers even among 
ethnic groups. Therefore, this study was aimed at having information on the distribution of ABO and Rh blood groups among 
indigenes of FCT, Abuja, Nigeria. A total of 305 individuals were randomly selected among the indigenes of FCT, Abuja, 
Nigeria (Gwari, Bassa, and Koto). The blood samples were taken by cubital venipuncture and analysed using the 
agglutination method. 170 (55.7%) were males and 135 (44.3%) were females. In the ABO system, their blood groups were 
A 66 (21.6%), B 80 (26.2%), AB 15 (4.9%) and O 104 (47.2%). Rh-positive were 292 (95.7%) and Rh-negative were 13 
(4.3%). Blood group O and Rh-positive had the highest frequency and blood group AB and Rh-negative had the least 
frequency. The results obtained were compared with previously published data. Some variations in frequencies were 
observed. However, apart from blood transfusion practise, it is imperative to have information on the distribution of these 
blood groups in any population group that comprise tribes and ethnic groups. 

 
Keywords: Blood group; Rhesus factor; Blood transfusion; 
Agglutination; Tribe; Abuja  
Introduction 
 

The origins and distribution of blood groups have given rise to a great 
deal of speculation and conjecture in scientific circles. Much study has 
been born as a result. Serological markers have served as important 
indicators for the understanding of genetic variation between and within 
population. This has been extensively studied all over world, providing 
valuable insight into the dynamics of population structure  
[1]. Blood grouping system in clinical practise is important because an 
antigen may in certain circumstances, react with its corresponding 
antibody and cause harmful clinical effects like haemolytic transfusion 
reactions and haemolytic disease of newborns [2], what we could refer to 
as blood incompatibility. There are about a total of 30 human blood group 
systems now recognised by the International Society of Blood 
Transfusion [3] but only the ABO and Rh systems are of clinical 
importance. The ABO system consists of four main groups, AB, A, B and 
O. In Rh system, blood groups are Rh-positive or Rh-negative on the 
basis of presence or absence of Rh-antigens on the red cell surface. The 
frequency with which blood types are observed is determined by the 
frequency with which the three alleles of the ABO gene are found in 
different parts of the world [4]. Variation in this allele frequency of the 
ABO gene reflects the social tendency of populations to marry and 
reproduce within their national, regional or ethnic group. As people 
throughout the world intermingle to a greater degree, the distribution of 
the different blood types will continue to become more uniform. There 
are racial and ethnic differences in blood type and composition. Most 
populations have migrated and mixed. Unfortunately, the reliability of the 
blood data for assessing relationships between population groups is very 
limited. This is mostly due to the lack of availability and interchange of 
this important data. Statistics are more important in modern medicine for 
many reasons. From time to time, it has been discovered that there are 
certain racial groups that are more susceptible to one blood disease or rare 
blood disease, blood disorder or blood inclusion than others [4]. So 
having adequate knowledge about one’s blood group can be very 
informative and will help improve the health status of people. Though 
studies have been carried out and published on several ethnic groups in 
Nigeria like Ogbomosho, Oyo State [5], Benin, Niger- Delta region [6], 
some other ethnic groups still  

 
have their statistics not known and this ignorance has led to high rates 
of mortality. It is to this effect that this study is being carried out 
among the indigenes of FCT, Abuja, Nigeria to determine if tribe and 
ethnicity was a factor that affects variations in blood groups since 
there are no published data regarding the Blood group and Rhesus 
factor among the indigenes of FCT, Abuja, Nigeria.  
Materials and Methods 
 
Experimental design 
 

The research was carried out in the sub district and villages of 
FCT, Abuja, Nigeria. Reason being that Abuja being a Metropolis and 
a centre for all, concentration of the indigenes will be in the villages 
which include Kwali, Kuje, Dukpa, Paikon-Kore, Ujja, Paiko and 
Ungwan-Bassa. The target population for this study are the children, 
teenagers and adults amongst the indigenes of Abuja. Three hundred  
(305) individuals were randomly selected among the indigenes of the 
FCT, Abuja, Nigeria and were tested for ABO and Rh blood groups. 
This consists of about 135 females and 170 males. This study was 
carried out in Gwagwalada area councils in order to have the intended 
number of subjects (indigenes) for the research work. The blood 
samples were analysed at the Haematology Department of University 
of Abuja Teaching Hospital, Gwagwalada, Abuja, Nigeria.  
Sample collection and experimental procedure 
 

Blood samples were collected using disposable multi-sample 
needles by cubital venipuncture for the two experiments.  
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ABO and Rh blood group determination: The blood typing 
was done on the basis of agglutination. The cubital of the subject was 
gently cleaned using a swab (methylated spirit soaked cotton wool) 
and the multi-sample needle was inserted on the tube holder and the 
EDTA bottle inserted under the holder. The blood samples collected 
from the subjects were emptied into the prepared ethylenediamine 
tetriacetic acid (EDTA) anticoagulant bottle to prevent clotting of the 
collected blood sample. A drop from each of the subjects was placed 
on a clean white tile in three different places as shown in figure 1.  

A drop of each of the antisera, anti A, anti B, and anti D was 
added and mixed with each blood sample, with the aid of glass rods. 
Blood was mixed thoroughly with the antisera and rocked gently for 
about 60 seconds to observe agglutination. In the case of doubt, the 
test was examined with a hand lens or the results were confirmed by 
reverse grouping using known group A and B red cells [7].  

Agglutination observed on the middle tile shows that the 
antiserum used is the same with the antibody contained in the blood 
sample hence the blood group is determined (Figure 2).  
Statistical Analysis 
 

All data were analysed using the Statistical Package for Social 
Science (SPSS) software package 13. The distribution of different 
blood groups was compared between males and females using 
independent “t” test. In addition, the association of the different blood 
groups within the tribes and the distribution of blood groups obtained 
in the present study were determined using the one-way analysis of 
variance (ANOVA) with Duncan’s Post-hoc analysis. P-value of ≤ 
0.05 was considered to be statistically significant.  
Result 
 

Out of the three hundred and five (305) individuals used for this 
study, 170 (55.7%) were males and 135 (44.3%) were females (Table 1).  

The frequency distribution of blood groups A, B, AB and O 
among the male and female subjects were shown (Table 2).  
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Blood group determination.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Blood group determination showing agglutination. 

 
 

Gender Frequency Percentage (%) 
Male 170 55.7 

Female 135 44.3 
Total 305 100.0  

Table 1: Shows the gender distribution of the subjects used in this study. 
 

Blood Group All cases Male (n=170) Female (n=135) 
A 66 (21.6%) 32 (18.8 %) 34 (25.2%) 
B 80 (26.2%) 49(28.8%) 31 (23%) 

AB 15 (4.9 %) 9 (5.3 %) 6 (4.4%) 
O 144 (47.2%) 80(47.1%) 64 (47.4%)  

n= No. of subjects  
Table 2: The frequency distribution of blood groups A, B, AB and O among the 
male and female subjects (P>0.05). 
 

The results showed that there are no significant differences 
(P>0.05) in the frequency of blood group distribution among the male 
and female indigenes of the FCT, Abuja. Blood group A, B, AB, and 
O had the 21.6%, 26.2%, 4.9% and 47.2% respectively. The result is 
similar to the result obtained by [5] among 7653 individuals in 
Ogbomosho, Oyo state in Nigeria where blood group A, B, AB, O had 
22.9%, 21.3%, 5.9% and 50% respectively. Also in Benin, Niger-
Delta region of Nigeria blood group distribution among 160,431 
individuals showed phenotypes A, B, AB, O as 23.7%, 20.1%, 2.97% 
and 53.2% respectively [6].  

Among the female subjects, three were A-, three were B- and one was 
O-. Among the male subjects, two (2) were A-, one (1) was B- and 3 were 
(O-). The result showed that in all the cases, Rh-negative had 4.3%, while 
Rh-Positive had 95.7% (Table 3). This is in agreement with the result 
obtained by [8], where Rh-Positive is documented as 95% in African-
Americans, 100% in Africans whereas Rh-Negative is 5.5% in South 
India, 5% in Nairobi, 7.3% in Lahore and 4.8% in Nigeria.  

Showing Rh-factor in different ABO blood groups, The RhD+ and 
RhD- distribution varies among the four (4) ABO blood groups (Table 
4).  

The result from this study showed that tribe had no influence on 
blood group distribution. During the study it was observed that there 
was a prevalence of intra tribal marriages and so, this may be a factor 
that affected the distribution of the blood groups among the individual 
used in the study. Great variation occurs in different groups within a 
given country, even a small country, as one ethnic group mixes with 
another by virtue of factors like marriage and so on. Blood types 
purity depends on migration, diseases, inter- relational reproductive 
opportunity, traditions and customs, geography and the initial blood 
type assigned [4] (Table 5). 
 
Discussion 
 

The results of this study showed that blood group O was the highest 
with a percentage frequency of 47.2% followed by blood group B with a 
percentage frequency of 26.2%, blood group A as 21.6% and AB as 4.9% 
which is in correlation with the study made by [9], but blood group A and 
B was found with variation in the frequency of distribution when compare 
with the study made in Nigeria as a whole by [6]. This could be as a result 
of variation in sample size. During the study, it was also observed that 
there was a prevalence of intra-tribal marriages and so, this may be major 
factor that affected the distribution of the blood groups among the 
individuals used in this study. When blood types are 100% genetically 
inherited, the environment can potentially determine which blood types in 
a population will be passed on more frequently to the next generation. It 
does this through natural selection. Specific  
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Sex Rh-negative Rh-positive 
Male (n=170) 6 (46.2%) 164 (56.2%) 

Female (n=135) 7 (53.8%) 128 (43.8%) 
All cases (n=305) 13 (4.3%) 292 (95.7%)  

n= No. of subjects  
Table 3: Shows the presence and distribution of RhD groups between the male 
and female indigenes of FCT, Abuja. 
 

ABO Blood Groups Rh-positive Rh-negative 
A 61 (20.0%) 5 (1.6 %) 
B 76 (24.9%) 4(1.3%) 

AB 15 (4.9 %) 0 (0 %) 
O 144 (45.9%) 4 (1.3%)  

Table 4: Rh-factor in different ABO blood groups, The RhD+ and RhD- distribution 
varies among the four (4) ABO blood groups. 
 

Tribe 
  Sex  

TOTAL 
Female   Male     

Bassa 55 (52.9%)  49 (47.1%) 104 (100.0%) 
Fulani 0 (.0%)  1 (100.0%) 1 (100.0%) 

Gana-gana 1 (50.0%)  1 (50.0%) 2 (100.0%) 
Gbagyi 3 (60.0%)  2 (40.0%) 5 (100.0%) 
Gede 0 (.0%)  3 (100.0%) 3 (100.0%) 
Gwari 75 (40.3%)  111(59.7%) 186 (100.0%) 
Igbira 1 (100.0%)   0 (.0%) 1 (100.0%) 

Igbira-koto 0 (.0%)  1 (100.0%) 1 (100.0%) 
Koro 0 (.0%)  1 (100.0%) 1 (100.0%) 
Koto 0 (.0%)  1 (100.0%) 1 (100.0%) 

TOTAL 135 (44.3%)  170 (55.7%) 305 (100.0%)  
Table 5: Shows Tribe-Sex or Gender Cross Tabulation of Subjects in this study. 

 
ABO blood types are thought to be linked with increased or decreased 
susceptibility to particular disease [10-12]. For instance, individuals with 
type A blood are at a somewhat higher risk of contracting smallpox and 
developing cancer of the oesophagus, pancreas and stomach [13]. 
Individuals with blood group O are at a higher risk for contracting 
cholera, plague, duodenal and peptic ulcers as well as malaria [14-16]. 
Therefore, there is a very high likelihood that the indigenes of Abuja are 
quite susceptible to malaria and the severity, to a large extent, will be 
more. From this study, Rh-positive had a larger occurrence with a 
frequency percentage of 95.7%. For the occurrence of Rh-factor in ABO 
blood group, O+ had the largest frequency percentage of 45.9% and the 
least percentage as B- and O- of 1.3% accordingly. There were about 7 
females that were Rh-negative which may be due to the fact that over the 
years, the Rh blood group systems has been distributed among many 
population in such a way that the frequency of the RhD negative is very 
low since clinical situations could arise through Rh blood incompatibility. 
During this study, it was discovered that women most especially have 
faced one form of persecution or the other as a result of the destructive 
effect of Rh-incompatibility since they have lost children in the process. 
Similar pattern of distribution is also observed in other studies [8,17,18]. 

 
Limitations of the Study 
 

Publishing the ethnic and racial differences in blood types is not, 
in the present day world considered to be politically correct because 
citizens do not want their blood groups published and they see it as 
confidential. Some of the limitations encountered during the course of 
the study are due to the fact that: some of the villagers are illiterate 
and only understood their native languages, so it was difficult to 
communicate with them because of the language barrier. Secondly,  

 
Religious Belief and Trust and thirdly, Fear of unknown. All these 
factors pose as a barrier which made some of them to be reluctant in 
donating their blood as samples for the study. 
 
Conclusion 
 

The importance of the blood groups in regards to the health of an 
individual is enormous. Some blood groups are more susceptible to 
certain diseases than others; the information from this study will help in 
proper sensitization, medical diagnosis, genetic information, genetic 
counselling, prevention and treatment of certain disease that could be 
more prevalent and severe within this region like malaria. This will also 
contribute to the blood banking services and transfusion medicine in 
Abuja, Nigeria in order to avoid morbidity and mortality in both adults 
and children as cases of death arising from blood incompatibility and 
unavailability in blood banks have been increasingly alarming.  
Recommendations 
 

More awareness about blood group should be created among the 
rural dwellers as this will go a long way in reducing the occurrence of 
Rh-negative among individuals in the society since the susceptibility 
and severity of certain diseases is dependent on blood groups, 
individuals found with such blood groups should be enlightened on 
how to get more conscious about their health. This will help in 
counselling individuals before marriage. During the course of the 
study, certain rare blood types like O-were found. To this effect, they 
should be sensitized to go out and donate their blood samples to help 
enhance blood banking in Nigeria. The prevalence of Rh-negative is 
almost at zero point in developed countries and this is because when 
the occurrence of Rh-negative is suspected in an individual, the 
reoccurrence in the offspring is stopped by the administration of 
RhoGAM. Therefore, health centres in Nigeria should make this 
available in hospitals to reduce and eventually eradicate the 
occurrence of Rh-negative in subsequent generations.  
References 
 
1. Hidalgo A, Chang J, Jang JE, Peired AJ, Chiang EY, et al. (2009) Heterotypic 

interactions enabled by polarized neutrophil microdomains mediate 
thromboinflammatory injury. Nat Med 15: 384-391. 

 
2. Talukder SI and Das RK (2010): Distribution of ABO and Rh blood groups 

among blood donors of Dinajpur district of Bangladesh. Dinajpur Med Col J 3: 
55-58. 

 
3. ISBT committee (2009): Terminology for Red Cell Surface Antigens. 
 
4. Beckman L (2001) Racial and Ethnic distribution of ABO blood types. 
 
5. Bakare AA, Azeez MA, Agbolade JO (2006) Gene frequencies of ABO and 

rhesus blood groups and haemoglobin variants in Ogbomoso, south-west 
Nigeria. Afr J Biotechnol 5: 224-229. 

 
6. Enosolease ME, Bazuaye GN (2008) Distribution of ABO and Rh-D blood 

groups in the Benin area of Niger-Delta: Implication for regional blood 
transfusion. Asian J Transfus Sci 2: 3-5. 

 
7. Dacie JV, Lewis SM (2001) Practical Haematology. Harcourt Publishers 

Limited 444-451. 
 
8. Mwangi J (1999) Blood group distribution in an urban population of patient 

targeted blood donors. East Afr Med J 76: 615-618. 
 
9. Pramanik T, Pramanik S (2000) Distribution of ABO and Rh blood groups in 

Nepalese medical students: a report. East Mediterr Health J 6: 156-158. 
 
10. Paterson AD, Lopes-Virella MF, Waggott D, Boright AP, Hosseini SM, et al. 

(2009) Genome-wide association identifies the ABO blood group as a major 
locus associated with serum levels of soluble E-selectin. Arterioscler Thromb 
Vasc Biol 29: 1958-1967. 

 
11. Kareemullah L, Taneja V, Begum S, Sarma PK, Baig HA (1977) Association 

of ABO blood groups and vitiligo. J Med Genet 14: 211-213. 

 
 
J Community Med Health Educ 

Volume 3 • Issue 3 • 1000208 
ISSN: 2161-0711 JCMHE, an open access journal  

http://dx.doi.org/10.4172/2161-0711.1000208
http://www.ncbi.nlm.nih.gov/pubmed/19305412
http://www.ncbi.nlm.nih.gov/pubmed/19305412
http://www.ncbi.nlm.nih.gov/pubmed/19305412
http://www.dinajmc.org/journal/djmcj_v3_i2/06_djmcj_v3i2_Talukder_SI.pdf
http://www.dinajmc.org/journal/djmcj_v3_i2/06_djmcj_v3i2_Talukder_SI.pdf
http://www.dinajmc.org/journal/djmcj_v3_i2/06_djmcj_v3i2_Talukder_SI.pdf
http://www.dinajmc.org/journal/djmcj_v3_i2/06_djmcj_v3i2_Talukder_SI.pdf
http://ibgrl.blood.co.uk/isbt pages/isbt home.htm
http://www.bloodbook.com/world-abo.html
http://www.academicjournals.org/ajb/abstracts/abs2006/2Feb/Bakare et al.htm
http://www.academicjournals.org/ajb/abstracts/abs2006/2Feb/Bakare et al.htm
http://www.academicjournals.org/ajb/abstracts/abs2006/2Feb/Bakare et al.htm
http://www.ncbi.nlm.nih.gov/pubmed/20041069
http://www.ncbi.nlm.nih.gov/pubmed/20041069
http://www.ncbi.nlm.nih.gov/pubmed/20041069
http://www.ncbi.nlm.nih.gov/pubmed/10734520
http://www.ncbi.nlm.nih.gov/pubmed/10734520
http://www.ncbi.nlm.nih.gov/pubmed/11370328
http://www.ncbi.nlm.nih.gov/pubmed/11370328
http://www.ncbi.nlm.nih.gov/pubmed/19729612
http://www.ncbi.nlm.nih.gov/pubmed/19729612
http://www.ncbi.nlm.nih.gov/pubmed/19729612
http://www.ncbi.nlm.nih.gov/pubmed/19729612
http://www.ncbi.nlm.nih.gov/pubmed/881714
http://www.ncbi.nlm.nih.gov/pubmed/881714
http://www.ncbi.nlm.nih.gov/pubmed/881714


Citation: Olaniyan TO, Ajibola BM, Rasong HDare BJ, Shafe MO (2013) Blood Group and Rhesus Factor Pattern among Indigenes of FCT, Abuja,  
Nigeria. J Community Med Health Educ 3: 208. doi:10.4172/2161-0711.1000208 

 
Page 4 of 4 

 
 
12. AIRD I, BENTALL HH, MEHIGAN JA, ROBERTS JA (1954) The blood groups 

in relation to peptic ulceration and carcinoma of colon, rectum, breast, and 
bronchus; an association between the ABO groups and peptic ulceration. Br 
Med J 2: 315-321. 

 
13. Uneke CJ (2007) Plasmodium falciparum malaria and ABO blood group: is  

there any relationship? Parasitol Res 100: 759-765. 
 
14. Rowe JA, Handel IG, Thera MA, Deans AM, Lyke KE, et al. (2007) Blood group O 

protects against severe Plasmodium falciparum malaria through the mechanism of 
reduced rosetting. Proc Natl Acad Sci U S A 104: 17471-17476. 

 
15. Blackwell CC, Dundas S, James VS, Mackenzie DA, Braun JM, et al. (2002) 

 
Blood group and susceptibility to disease caused by Escherichia coli O157. J 
Infect Dis 185: 393-396.  

16. CLARKE CA, COWAN WK, EDWARDS JW, HOWEL-EVANS AW, 
McCONNELL RB, et al. (1955) The relationship of the ABO blood groups to 
duodenal and gastric ulceration. Br Med J 2: 643-646. 

 
17. Omotade OO, Adeyemo AA, Kayode CM, Falade SL, Ikpeme S (1999) Gene 

frequencies of ABO and Rh (D) blood group alleles in a healthy infant 
population in Ibadan, Nigeria. West Afr J Med 18: 294-297. 

 
18. Bhalti FA, Amin A (1996) Spectrum of ABO and D blood groups of donors at 

Rawalpindi/IsIamabad. Pakistan J Pathol 7: 26-28.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Citation: Olaniyan TO, Ajibola BM, Rasong HDare BJ, Shafe MO (2013) Blood 
Group and Rhesus Factor Pattern among Indigenes of FCT, Abuja, Nigeria. J 
Community Med Health Educ 3: 208. doi:10.4172/2161-0711.1000208  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Submit your next manuscript and get advantages of OMICS 
Group submissions 
 
Unique features: 
 
• User friendly/feasible website-translation of your paper to 50 world’s leading languages  
• Audio Version of published paper  
• Digital articles to share and explore  
Special features: 
 
• 250 Open Access Journals  
• 20,000 editorial team  
• 21 days rapid review process  
• Quality and quick editorial, review and publication processing  
• Indexing at PubMed (partial), Scopus, DOAJ, EBSCO, Index Copernicus and Google Scholar etc 
 
• Sharing Option: Social Networking Enabled  
• Authors, Reviewers and Editors rewarded with online Scientific Credits  
• Better discount for your subsequent articles  
Submit your manuscript at: http://www.omicsonline.org/submission/  

 

J Community Med Health Educ 
Volume 3 • Issue 3 • 1000208 

ISSN: 2161-0711 JCMHE, an open access journal   

http://dx.doi.org/10.4172/2161-0711.1000208
http://www.ncbi.nlm.nih.gov/pubmed/13182205
http://www.ncbi.nlm.nih.gov/pubmed/11807723
http://www.ncbi.nlm.nih.gov/pubmed/13182205
http://www.ncbi.nlm.nih.gov/pubmed/11807723
http://www.ncbi.nlm.nih.gov/pubmed/13182205
http://www.ncbi.nlm.nih.gov/pubmed/13240206
http://www.ncbi.nlm.nih.gov/pubmed/13182205
http://www.ncbi.nlm.nih.gov/pubmed/13240206
http://www.ncbi.nlm.nih.gov/pubmed/17047997
http://www.ncbi.nlm.nih.gov/pubmed/13240206
http://www.ncbi.nlm.nih.gov/pubmed/17047997
http://www.ncbi.nlm.nih.gov/pubmed/10734795
http://www.ncbi.nlm.nih.gov/pubmed/17959777
http://www.ncbi.nlm.nih.gov/pubmed/17959777
http://www.ncbi.nlm.nih.gov/pubmed/10734795
http://www.ncbi.nlm.nih.gov/pubmed/17959777
http://www.ncbi.nlm.nih.gov/pubmed/17959777
http://www.ncbi.nlm.nih.gov/pubmed/10734795
http://www.ncbi.nlm.nih.gov/pubmed/10734795
http://www.ncbi.nlm.nih.gov/pubmed/17959777
http://www.ncbi.nlm.nih.gov/pubmed/11807723
http://dx.doi.org/10.4172/2161-0711.1000208

