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ABSTRACT 
 

The present study aimed at quantitative determination of Immunoglobulin IgM, IgA, and IgG level as well 
as rheumatoid factor among Saudi blood donors. A total of 364 donors were enrolled in this study, serum 
specimens were collected and utilized for nephlometeric quantitation of the immunoglobulin’s and RF. The 
donors were divided into groups and subgroups as following; smokers, non smokers, athletic, non athletic, 
married and unmarried. Results showed that Ig level is higher in married than unmarried, and in athletic than 
non athletic. While the level was lower in smokers than non smokers. RF was higher in married and in smokers 
than non smokers, where the level was lower in athletics than non athletics. Based upon this study, we may 
recommend the implementation of research project for normal ranges in KSA of all immunological and 
biochemical parameter to figuring out our own national normal ranges with those of the international ranges. 
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Introduction 
 

Immunological as well as biochemical national and international values are very important for herd 
immunity and scientific purposes (Redwan, 2002, Redwan and El-Awady, 2002, 2005; Redwan and El-Saway, 
2005). Rheumatoid factor (RF) is an antibody directed against the Fc portion of the IgG molecule. RF is found 
in 67-85% of patients, depending on the type of assay used (Nakamura et al., 2002). Rheumatoid factor (RF) is 
found in a high proportion of RA patients, it is also known to be present in non-rheumatoid patients (Hayahara 
et al., 2010). RF in rheumatic diseases has considerable immunochemical heterogeneity. In addition to the 
common IgM RF, both IgA RF and IgG RF have been detected. Kobayashi (Kobayashi et al., 2004) found that 
some patients with asthma have positive tests for rheumatoid factor (RF) which is detected in systemic hyper 
immunoreactive disease such as rheumatoid arthritis. IgA-RF has been related to more severe disease with 
erosions. The groups of RFs are among the only autoantibodies clearly shown to be involved in disease 
pathogenesis (Smolen and Steiner, 1998, Tan, 2006). Xu et al. (2009) was concluded that the IgM-RF may have 
high value in the diagnosis and differential diagnosis of RA. Other study has been implemented in UK and the 
result is Nonreactive 0 - 39 IU / ml, weakly reactive 40 – 79 IU / ml, Reactive > 80 IU / ml. (Frangione et al., 
2004). Hay et al. (1990) found that with the aging of the Japanese population, an increase in the number of 
elderly patients with rheumatoid arthritis (RA) has been noted in recent years. The aim of the current study will 
be directed to evaluate the normal range of Rh Factor (RF) and immunoglublins (Igs) in adult male serum in 
Jeddah City, Saudi Arabia. 
 
Materials and Methods 
 
Subjects: 

 
For a period of 6 months (November 2008 – April 2009), a total of 450 healthy men (asymptomatic with no 

history of acute or chronic disease), with age ranging (18 – 52) were included in this study. The collecting of the 
sample was from the donors of the blood bank of King Fahd General Hospital; Jeddah; KSA. The candidate fill 
up the questionnaire form which included the name, age, marital status, blood pressure, pulse, Hb, temperature, 
any disease, smoking and sporting were completed from all candidate. 
 
Blood samples: 

 
A 5 ml of blood was obtained in 4 test tubes (3 plane tubes and 1 EDTA tube) from healthy individual, 

EDTA tube was delivering to hematology lab for CBC analysis by Hematology analyzer (sysmex machine) and 
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1 plane tube after centrifuged at 4000 rpm for 3 min was delivered to chemistry lab for liver function test (ALT, 
AST and ALP), kidney function test (CREA and BUN) by dimension machine. Then 1 plane tube after 
centrifuged in 4000 rpm for 3 min was delivered to serology lab for serological tests which include HIV-I, HIV-
II, HBsAg, Syphilis, Malaria, HTLV-I and HTLV-II by ELISA. The last plane tube after centrifuged in 4000 
rpm for 3 min was deliver also to serology lab for immunoglobulin tests and rheumatoid factor by prospec 
machine. 
 
Immunoglobulin and RF test by prospec machines: 

 
Reagents probes of Igs tests and RF are (anti human IgM, IgG and IgA fluorescent labeled) purchase for 

Prospec machine (Dade Behring company). Nephlometry is the most commonly used measurement principle for 
the immunochemical determination of protein. In this method, the light which is scattered by the antigen-
antibody complexes is measured. If a sample containing antigen and the corresponding antiserum are put into a 
cuvette, antigen-antibody complexes are formed. The intensity of the measured light scatter is under certain 
conditions (antibody excess range) proportional to the amount of the antigen-antibody complex in the sample. 
At a constant antibody level, the signal is proportional to the antigen level. A reference standard curve is created 
from a standard with known antigen levels. The scattered light signal of the samples can then be read from this 
curve as an antigen concentration. The scattered light signal is considerably amplified by the adherence of 
antibodies or antigens to latex particles. This makes sensitive measurements of trace proteins possible. A light 
beam is generated by means of a laser diode, and this is then sent through the cuvette. The light is scattered by 
the antigen-antibody complexes which are present.  
 
Statistical analysis: 

 
The data were analyzed using SPSS for windows (Release 12.0) statistical software (Steel and Torrie, 

1980). The illustration was used to describe the normal range of serum proteins in different age of individuals. 
 
Results 

 
A total of 450 healthy men (asymptomatic with no history of acute or chronic disease), with age ranging 

from 18 to 52 were included in this study. They were classified to 5 groups between 18 and 52. The group 20 - 
29 had the highest percentage by value 42.9 % and the group 50 and more had the lowest percentage by value 
3.6 % (Table 1). 

The positive results were excluded (86 samples), where the Immunoglobulin quantitation and Rheumatoid 
Factor test was performed on the negative sample (364 subject samples). The subject (264) samples were 
divided into three groups. The first group was marriages and singles, the second was included smokers and non 
smokers while the third group was athletic and non athletic subjects. Then, they were divided into sex subgroups 
to check the comparison normal levels of serum proteins between each other throughout this study. 

Inclusion criteria (individuals have been chosen apparently healthy with age ranging (18 – 52) male 
gender). Exclusion criteria (patient with HIV-I,II, HBsAg, HCVAb, Syphilis, Malaria, HTLV-I, II) have been 
excluded.  

Individual data were studied by descriptive analyses which have been used to define the variation between 
normal individuals in Jeddah city. The levels of variance was used to compare the mean value between each 
subject's  of marriages & singles, smokers & non smokers, athletic and non athletic as shown in Table 2 the 
mean value of the immunoglobulin's and RF in this study. 
 
Result for the Immunoglobulin's levels and RF:  

 
Evaluation of the immunoglobulin levels (IgM, IgG and IgA), there were an increase levels in the mean of 

marriages compared to singles and athletics compared to non athletics. In contrast, there were decrease levels in 
the mean of smokers compared to non smokers as shown in Figs. (1-3). 

For RF level, there were an increase levels in the mean of marriages compared to singles and smokers 
compared to non smokers. In contrast, there were decrease levels in the mean of athletics compared to non 
athletics as shown in Fig. (4). 
 
Discussion 

 
The objective of this study was to determent the normal range of the serum concentration of Rheumatoid 

Factor and Immunoglobulin in Jeddah city. This study was taken from 364 healthy individual are asymptomatic 
with no history of acute or chronic disease. 
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During researches we investigated the value of normal range of IgG and the results was 6.16 - 16.50 g/L, 
which is close to the international normal range which is 7.0- 16.0 g/L. As to the IgA the result was 0.60 - 4.05 
g/L, and the international normal range is 0.7 – 4.0 g/L. About to the IgM result was 0.35 - 2.70 g/L, and the 
international normal range is 0.4 – 2.3 g/L. No correlation was present between age and immunoglobulin 
concentrations, suggesting that the adult concentrations of IgG, IgM and IgA are normally reached and 
maintained after ages 7 years. No significant differences were found in immunoglobulin concentrations which 
could be attributed to ages. Our results were corresponding to another study done by (Buckley, 2001), they 
examined 201 normal individuals from infancy to adulthood, serum concentrations of immunoglobulins IgG, 
IgA, and IgM are presented as geometric mean values (mg/l00 ml) and as percents of adult mean values for each 
of these proteins. A statistical analysis revealed a significant relationship between age and both IgG and IgA 
concentrations up to ages 6 and 7 years. The adult concentrations of IgG and IgA are normally reached and 
maintained after ages 6 and 7 years. In contrast, analysis of the IgM data suggested that the adult value is 
reached by age 1 year. No truly significant differences were found in immunoglobulin concentrations which 
could be attributed to sex. Significantly higher concentrations of IgG were found in normal Negro than in 
normal Caucasian subjects after age 6 years, but no significant differences were found below this age for IgG or 
at any age for IgA and IgM (Skvaril, 1997). 

The results of this study indicate the immunoglobulin levels were compared in smokers and non-smokers. 
Mean IgG and IgA levels were significantly lower, and IgE levels were significantly higher, in the smokers than 
in the non-smokers. IgM levels were also lower but with the numbers studied not significantly. Therefore, IgD 
levels were unchanged. Our results were in agreement with other work of (Bernier and Cebra, 2005), in this 
study, 30 subjects who smoked and 30 subjects who did not smoke were enrolled. Serum immunoglobulin IgG, 
IgA, and IgM levels were estimated with immunoturbidimetric assay. The IgG subclass (IgG1, IgG2, IgG3, and 
IgG4) levels were performed using single radial immunodiffusion assay. Levels of serum IgG and IgM were 
significantly lower in smokers compared to non-smokers healthy controls (P < 0.001). Although IgA levels 
were low in smokers, it was not significant. Moreover, evaluated the immunoglobulin's in smokers and 
nonsmokers.  Antibodies were found in 14 (93.3%) of 15 nonsmokers and in only 13 (31.7%) of 41 smokers (P 
< 0 001), and the titres were highest in nonsmokers. Serum IgG and IgA levels were higher in nonsmokers than 
in smokers, and the variances within the groups were significantly different (F-test, P < 0.05). The mean IgM 
concentration was also higher in nonsmokers than in smokers, but this difference was not significant. Also the 
results of this study showed that the immunoglobulin levels in athletes are higher than in non-athletes, else if the 
athletes are in periods of very heavy training. Similar to our results, higher immunoglobulin levels in athletes 
has been found in several studies. These studies have monitored immune function in high-level athletes such as 
cyclists, swimmers and footballers, during a competitive season. 

In a study of American football players, the incidence of UTRI was increased during intense training 
(Stiehm and Fudenberg, 2004).  Another study monitored a cohort of elite Australian swimmers over a 7 – 
month training season in preparation for the national championships (West et al., 2003). Other studies showed 
that acute moderate exercise, such as a 45-minute bout of walking, on the other hand, has been associated with a 
transient rise in serum immunoglobulin levels despite no change in plasma volume. This increase is probably the 
result of contributions from extravascular protein pools and an increased lymph flow. When athletes run 45 to 
75 km at high intensities, serum immunoglobulin levels have been reported to be depressed for up to 2 days. In 
the resting state, immune function appears to be almost similar in athletes and non-athletes. While athletes at a 
periods of very heavy training, they have a dysfunction in the immune system, but it does not put them in danger 
of serious illness, but it increase their risk of picking up common infections such as URTI, or Influenza (Cassidy 
et al., 2002). 

Regarding RF, the present study showed Smoking has been associated with increased incidence of RA, 
joint damage and positive RF. Smokers were significantly more likely to have a persistent elevation of RF than 
non-smokers. In a study of 14,000 randomly selected individuals aged 52-80 years, 109 RF-positive and 187 
RF-negative non-rheumatic participants were recruited. All participants were tested for RF at least twice at an 
interval ranging from 4 to 13 years. Of the RF-negative participants 21.9% were active smokers compared to 
34.1% of IgM RF-positive (P=0.035), 20.8% of IgG RF-positive (N.S.) and 34.4% of IgA RF-positive 
participants (P=0.047). Smoking was most prevalent (44.8%) amongst participants with elevation of both IgM 
and IgA RF (P=0.008), and smokers were also significantly more likely to have a persistent elevation of RF than 
non-smokers (P=0.024) (West et al., 2003). These findings indicate that smoking may influence the immune 
system, leading to increased production of IgM and IgA RF (Frangione et al., 2004).  In other studies consist of 
63 women with advanced RA answered a structured questionnaire that included detailed information about their 
smoking history. The women were also evaluated clinically and radiologically. However, studies have shown 
that smokers have an increased incidence of raised RF and of RA (Lichtman et al., 2001). A Finnish population 
study indicated that raised RF was found twice as often in both current and ex—smokers than in non-smokers, 
and the proportion of smokers increased with increasing RF titre. Our findings indicate that subjects who are 
heavy smokers develop more severe RA than subjects who smoke less or not at all. 
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Table 1: The sample classified to 5 groups according to age. 
Age groups Frequency Percentages 
20 or younger 23 6.3 % 
20-29 156 42.9 % 
30-39 130 35.7 % 
40-49 42 11.5 % 
50 and more 13 3.6 % 
Total 364 100 % 

 
Table 2: The mean value of the immunoglobulin's and RF in this study. 

 IgA IgG IgM RF 

Number 
Valid 364 364 364 364 

Missing 0 0 0 0 

Mean 2.49 + 0.043 13.60 +  0.104 1.10 +   0.029 8.77 +  0.036 

 

 
Fig. 1: Levels of serum IgM was higher in married and non smokers compared to single and smoker but it was  
            lower in non athletes people than athletes. 

 
Fig. 2: Levels of serum IgG was higher in married and non smokers compared to single and smoker but it was  
             approximately similar in athletic and non-athletic. 
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Fig. 3: Levels of serum IgA was higher in married and non smokers compared to single and smokers but it was  
            lower in non-athletes people than athletes. 

 

 
Fig. 4: The rheumatoid factor level was elevated in non-athletes people than the athletes and it's shown an  
             increases in the married and smokers than the single and non smokers. 
 

Finally, the current results have shown that the normal range of the RF was 8.69 - 19.10 IU/ml, while the 
international normal range is 0 - 39 IU/ml. Our results showed there is no significant difference of 
immunoglobulin levels between the national and the international population, and no correlation was present 
between age and immunoglobulin concentrations. The results of this study indicate that immunoglobulin levels 
were significantly higher in the non-smokers and married than the smokers and single. Also the results of this 
study showed that the immunoglobulin levels in non-athletes are lower than in athletes. Smokers and married 
were significantly more likely to have an elevation of RF than non-smokers and single. The rheumatoid factor 
(RF) level was elevated in non-athletes people than the athletes. 
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Conclusion & recommendations: 
 
Based upon this study, we highly recommend the implementation of studying normal ranges in KSA for all 

immunological and biochemical parameters to get our own national normal ranges versus the international 
normal ranges. 
 
References 

 
Bernier, G.M., J.J. Cebra, 2005. Polypeptide Chains of Human Gamma-Globulin: Cellular Localization by 

Fluorescent Antibody. Science, 144: 1590-1591. 
Buckley, R.H., 2001. Human Health and Disease. In; Altman PL and Katz DD (eds.). Bethesda. Macmillan. 

407. 
Cassidy, J.T., G.L. Nordby, H.J. Dodge, 2002. Biologic variation of human serum immunoglobulin 

concentrations: sex-age specific effects. Journal Chronic Diseases, 27(11-12): 507-516. 
Frangione, B., E.C. Franklin, H.H. Fudenberg, M.E. Koshland, 2004. Structural studies of human gamma-G-

myeloma proteins of different antigenic subgroups and genetic specificities. Journal Experimental 
Medicine, 124(4): 715-732. 

Hay, E.M., A.J. Freemont, R.A. Kay, R.M. Bernstein, P.J. Holt, R.S. Humphrey, 1990. Selective polyclonal 
increase of immunoglobulin G1 subclass: a link with Sjogren's syndrome. Annals of the Rheumatic 
Diseases, 49(6): 373-377. 

Hayahara, C., K. Ikeda,   Y. Sakanishi, T. Ota, 2010. Incidence of serum rheumatoid factors in elder non-
rheumatic individuals. Rinsho Byori, Journal, 58(3): 211-5. 

Kobayashi, Y., H. Yasuba,  H. Kita,  K. Hamada,  J. Chihara, 2004. Serum rheumatoid factor and peripheral 
blood eosinophil counts in patients with bronchial asthma. Arerugi, 53(12): 1210-5. 

Lichtman, M.A., J.H. Vaughan, C.G. Hames, 2001. The distribution of serum immunoglobulins, anti-gamma-G 
globulins ("rheumatoid factors") and antinuclear antibodies in White and Negro subjects in Evans County, 
Georgia. Arthritis Rheumatology, 10(3): 204-215. 

Nakamura, R.M., C.L. Peebles, R.L. Rubin, 2002. Autoantibodies to nuclear antigens. In; Nakamura RM, 
Peebles CL and Rubin RL. Advances Laboratory Tests and Significance in Systemic Rheumatic Diseases. 
(2nd). American society of Clinical Pathology. Chicago. 398. 

Redwan, El-R.M., 2002. Biochemical and immunological properties of four intravenous immunoglobulin G 
preparations. Human Antibody, 11(3): 79-84. 

Redwan, El-R. M., E. EL-Saway, 2005. Surveillance of IgG and IgM against CPS of haemophilus influenza 
type B in Cairo city children. Human antibody, 14(3): 1-4. 

Redwan, El-R. M., M.K. EL-Awady. 2002. Prevalence of tetanus immunity in the Egyptian population. Human 
Antibody, 11(1, 2): 55-59. 

Redwan, El-R. M., M.K. EL-Awady, 2005. Status of Diphtheria Immunity in Egyptian population. Annals 
Tropical Medicine and Parasitology, 99(1): 93-99. 

Skvaril, F., 1997. IgG subclass composition and immunochemical characterization of plasmin-treated human 
immunoglobulin. Vox Sang. 30: 334. 

Smolen, J.S., G. Steiner, 1998. Are autoantibodies active players or epiphenomena? Current Opinion 
Rheumatology, 10(3): 201-206. 

Steel, R.G.D., J.H. Torrie, 1980. Principles and procedures of statistics, 2nd ed. McGraw Hill Book Company, 
New York. 

Stiehm, E.R., H.H. Fudenberg, 2004. Serum levels of immune globulins in health and disease: a survey. 
Pediatrics, 37(5): 715-727. 

Tan, E.M., 2006. Antinuclear antibodies: diagnostic markers for autoimmune diseases and probes for cell 
biology. Advance Immunology, 44: 93-151. 

West, C.D., R. Hong, N.H. Holland, 2003. Immunoglobulin levels from the newborn period to adulthood and in 
immunoglobulin deficiency states. Journal Clinical Investigation, 41: 2054-2064. 

Xu, N., X.Z. Huang,  L.Y. Xu,  J.H. Zhuang, 2009. Determination of IgM-RF, IgA-RF, IgG-RF, IL-1RI, CDK2 
and ROC evaluation in patients with rheumatoid arthritis. Nan Fang Yi Ke Da Xue Xue Bao., 29(8): 1609-
11. 


