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Abstract. Rheumatoid arthritis (RA) represents the most common form of chronic inflammatory joint disease 

leading to cartilage and bone destruction, It affects approximately 1-2 % of world’s population. The 

inflammatory process causes diffuse thickening and hyperplasia of the joint Interleukin (IL)-17 is a pleiotropic 

pro-inflammatory cytokine produced from Th17 cells. IL-17A is the prototypic member belonging to a family of 

6 ranging from IL-17A to IL-17F. IL-17A mediates its biological effects through binding to a receptor complex 

consisting of IL-17RCA and IL-17RCC subunits. 

Objective. To assess the role of IL-17 on the disease  process of Rheumatoid arthritis and the effects  on the 

trace elements such as  Zinc, copper ,  Magnesium. 

Subjects and method: A total of 60 patients with early Rheumatoid Arthritis were studied. Their ages ranged 

from 20-52 years with a mean age of ( 39.3 ± 9.01)years. , while the range was between (20-51) years and the 

mean was (37.5 ± 8.6) years for healthy control  non significant difference P > 0.4 with no complaint of other 

chronic or systemic diseases  were considered as control.  the samples were collected during period from  ( 

December 2012 – july 2013 ). the mean disease duration of RA  was (3.27±1.2) month. Blood samples were 

collected from patients and controls to assess Erythrocyte Sedimentation Rate (ESR) and serum levels of  White 

blood cells ( WBC),  Hemoglobin (Hb),  Interleukin-17A and were estimated by agglutination test, and IL-17A 

was estimated by (ELIZA). 

Results .All data are represented as Mean (±SD)  The mean of Interleukin -71 concentration was(8.6±7.6 pg/ml) 

for patients compared with (5.3±3.8 pg/ml ) for healthy control group which shows   significant difference (P< 

0.05).  Estimation of erythrocyte sedimentation rate (ESR) by westergreen' method . forty-eight patients (80%) 

have high level of ESR ≥ 20 mm/1hr, with highly significant difference (P<0.0005).There was no significant 

alteration occurs on the mean of WBCs count of  early RA patients (9.4± 2.5) 10e3/uL  in comparison with  

healthy control group (8.5 ± 2.4) 10e3/uL (P ≤ 0.1). Moreover, majority of RA patients were anemic. the mean 

of Hb is (12.6± 1.7) gm/dl  for RA  patients in comparison with apparently healthy control (13.8 ± 1.8) gm/dl  

with highly significant differences (P ≤ 0.01 for each) . In this  study, the mean serum zinc level was 

significantly lower  in patients  ( 74.4±7.1 mg/L ). than in  healthy controls’ ( 98.4±9.1mg/L )  (p<o.oo5 )     the 

serum Copper level was significantly higher  in early RA patient (ranges from 137-215 mg/L, mean value 

172.1±19.1 mg/L ). Than is level in healthy  control group  (ranges from 105 - 150 mg/L, mean value 

125.1±11.6 mg/L)  (p< 0.005). In patients with early RA, the mean level of serum (Mg) was significant lower ( 

1.2 ± 0.13 mg/L). as  compared with  healthy control group mean value (1.6±0.19 mg/L) (p value <0.0005). 

Conclusions. Interleukin-17 (IL17A) may has a key role in  early Rheumatoid Arthritis inflammatory process. 

Interleukin-17A was  associated with morning stiffness .The results observed that the levels of serum Zinc, 

Magnesium were significantly low in patients with early Rheumatoid arthritis as compared with healthy 

control group. In early Rheumatoid arthritis the level of serum Copper was highly increased in the 

patients.Morning stiffness, joint swelling and fever are the main clinical features (100%, 85% and 80%  

respectively) which were noticed among RA patients.  

Keywords : Interleukin-17A (IL-17A), RA, Trace elements. 

 

I. Introduction. 
  Rheumatoid Arthritis (RA) is a chronic disease characterized by synovial inflammation and 

destruction of joint cartilage and bone mediated by persistent synthesis of pro-inflammatory cytokines and 

tissue-destructive enzymes, such as matrix metalloproteinase (MMPs), T-cell activation and migration occurs as 

an early consequence of RA, and these cells adopt  a pro-inflammatory phenotype (1).     Interleukin (IL)-17 is a 

pleiotropic pro-inflammatory cytokine produced from Th17 cells. IL-17A is the prototypic member belonging to 

a family of 6 ranging from IL-17A to IL-17F. IL-17A mediates its biological effects through binding to a 

receptor complex consisting of IL-17RCA and IL-17RCC subunits. IL-17 may play a critical role in the 

pathogenesis of RA. It is capable of promoting inflammation by inducing a variety of pro-inflammatory 

mediators, including cytokines, chemokine’s and other mediators of bone and cartilage destruction in synovial 
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fibroblasts, monocytes, macrophages and chondrocytes (2, 3). The potential importance of IL-17 in RA is 

supported by the observation that IL-17 is critical for the development of, and is an effective therapeutic target 

in, a variety of animal models of  RA (4). Zinc is a part of every cell in the body and forms a part of over 300 

enzymes that have functions ranging from proper action of the body hormones to cell growth. Zinc deficiency 

can cause growth retardation (  5,6 ). Zinc is important in the maintenance of proper immune response(  

6).Copper is an essential part of  key metalloenzymes as ceruluplasmine, cytochrome, oxidase, tyrosinase and 

monamine oxidase (7). Copper enters in a large number of enzymes in addition ceruloplasmin, as it will be 

necessary for the work of an enzyme super oxide dismutase (SOD) as well as an oxidation enzyme Lysyl 

oxidase, which is one of the necessary enzymes in the synthesis of connective tissue, it is believe that lack of 

this enzyme leads to decrease of Copper, which leads to adverse effects in bone and connective tissue ( 8)
  
. 

Excess Copper as with excess Iron can cause free radical  production and damage, also deficiency of Copper 

results in poor collagen integrity with resultant blood vessel rupture (8,9).Magnesium is involved in at least 300 

enzymatic processes Magnesium participates in a number of biochemical reactions that take place in bone. 

Alkaline phosphatase, enzyme involved in forming a new calcium crystals, is activated by Magnesium. The 

conversion of vitamin D to its biologically active form 1,25 dihydroxy vitamin D3 also appears to require 

Magnesium. Deficiency of Magnesium can produce a syndrome of vitamin D resistance. The concentration of 

intracellular Magnesium is very high as compared with concentration of extracellular Magnesium for that reason 

can be attributed the increase in the output cell concentration to the damage done to the cells and then increase 

its concentration in the blood serum(10)(11). Magnesium an important in bone structure. Deficiency results in 

tetany and can lead to calcium deficiency. Magnesium is essential to maintain both acid- base balance in the 

body, and healthy functioning of nerves and muscles(12)Diets that provide recommended levels of Magnesium 

are beneficial for bone health, but further investigation on the role of Magnesium in bone metabolism and 

osteoporosis is needed  (13). 

 

II. Materials  and  methods. 
      Sixty  patients with early RA (48 females and  12 males ) their ages ranged between (20-52) years, with 

means ±SD (39.3±9.01) years. The mean duration of the disease was (3.2) month. The healthy control group 

consisted of 20 healthy  (15 females and 5 males) individuals with good general health who receive no 

medication, their ages ranged between (20-51) years, with means ± SD, (37.5 ± 8.6)  . All statistical work and 

reporting of obtained data were carried out by using SPSS program version 17.0. Difference of the means 

considered of significance according to the t-test at level of (p<0.05) and (p<0.01). Blood samples were 

collected from patients and controls to assess Erythrocyte Sedimentation Rate (ESR) and serum levels of  White 

blood cells ( WBC),  Hemoglobin (Hb) and were estimated by agglutination test, and  Interleukin-17A (IL-17A) 

was estimated by (ELIZA) . BMI equals to a mathematical formula based on a person's weight by kilograms 

divided by height in square meter (BMI= Kg/m
2
).  It was suggested that a BMI of 18.5- 24.9 Kg/m

2
 indicates a 

person of normal weight, a person with a BMI of 25 - 29.9 Kg /m
2
  is overweight, while a person with a BMI of 

≥ 30 Kg/m
2
  is obese [ (Global database on body)World Health Organization. Geneva. 2006]. 

 

III. R e s u l t s. 
   The studied groups was with age range between (20-52) years and the mean was (39.3 ± 9.01)years  

for  early RA patients, while the range was between (20-51) years and the mean was (37.5 ± 8.6) years for 

healthy control non significant difference P> 0.4  . as shown in table(4.1) 

              

Table (4.1): Description of the studied groups . 

 

        Regarding age groups, the highest rate of incidence of the disease was found in the fourth  decade of life ( 

23%), followed by third  and  fifth decades (15 % and 12 %), respectively as shown in figure 4.1.Chi-square test 

showed that there was no significant difference in the frequency of age groups between RA and control group 

(P>0.434 ) 

   Early RA    Patients Healthy Control  

Age                            Range 
                                   Mean 

(20-52) years 
39.3 ± 9.01 

(20-51) years 
 37.5 ± 8.6 

  
   P > 0.4 
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Figure 4.1: Distribution of RA patients according to age groups. 

Table 4.2 Furthermore, it is clear that (1-2 month) have been passed for (8.4%) of  RA cases while  it is clear 

that (2-4 month) have been passed for (25%) of  RA cases while only (66.6%) of other RA cases have a duration 

of  4-6 month with  higher  significant difference in RA ( P  <0.0005 ). 

 

Table 4.2: Distribution of the studied groups according  disease duration 

patient group  Early Rheumatoid arthritis 

No. % P-value 

Disease 

Duration 
group 

(month) 

1-2 5 8.4  

0.000 
HS 

2-4 15 25 
4-6 40 66.6 

Total 60 100 

 

The demographic parameters of studied group are listed in the table: 4.3. This table reveals that the majority of 

RA patients are females [48 out of 60] (80%) with females: males ratio of 4:1. Moreover, the average of the 

patient's age was between 20-52 years with a mean of (39.3±9.01), and (37.5±8.6) for healthy control. It seems 

to be that there is no significant difference between RA and control group (P<0.422). table 4.3 and figure 4.2 

 

Table 4.3: Gender type distribution between early RA patients and  healthy controls. 

  Healthy control                       Early   RA 

Gender type No. % N0. % 

Female 15 75 48 80 

Male 5 25 12 20 

Total 20 100.0 60 100.0 

 P≤ 0.03                                                    RA: Rheumatoid Arthritis       No: Number 

 
Figure 4.2: Gender type distribution in RA patients. 

 
    Regarding BMI, the present study demonstrated that high percentage  of RA patients were  normal 

weight ( 70%) followed by 16.6% were overweight and obese 13.4% . Statistically there was  significant 

differences between healthy control group and RA patients in the frequency of  body mass index scores    

(P≤0.05), table 4.4 and Figure 4.3 
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Table 4.4: Descriptive analysis of BMI scores in study groups. 

Body mass index  score 
Healthy control Rheumatoid arthritis patients 

No % No % 

Normal weight  4 20 42 70 

Overweight 13 65 10 16.6 

Obese 3 15 8 13.4 

Total 20 100.0 60 100.0 

P value ≤ 0.05                      No: Number 

 
Figure 4.3: Distribution of BMI score among RA patients. 

       The laboratory results of ESR showed that there was higher value of ESR in RA patients than healthy 

control group with highly significant difference (P≤0.0005), table 4.5 and Figure 4.4 

 

Table 4.5: Statistics of ESR in healthy controls and Patients RA 
Study groups ESR Mean± S.D gm/dl p value 

Healthy control  10.7±5.6 
P ≤0.0005 

RA patients 44.4±27.2 

       

 ESR=Erythrocyte Sedimentation Rate SD=Standard Deviation 

 

 
Figure 4.4: Mean ±SD of ESR in study groups. 

 

     The hematological tests have been applied for blood samples of RA and healthy control group. No significant 

alteration occurs on the mean of WBCs count of RA patients (9.45 ± 2.50) 10e3/uL in comparison with healthy 

control group (8.56 ±  2.41)  10e3/uL (P =0.16). table (4.6) 

      The mean of Hb is (12.6± 1.7) gm/dl  for RA  patients in comparison with  healthy control (13.8 ± 1.8) 

gm/dl  with highly significant differences (P ≤ 0.01 for each). table (4.6) 

     the mean of PCV is (38.8± 6.6) % for RA  patients in comparison with  healthy control (42.9 ± 5.26) % with  

significant differences (P ≤ 0.01 for each)  table (4.6). 
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Table (4.6):Mean distribution of serum hematological tests levels among studied groups. 

Hematological tests Studied 

groups 

N Mean Std. Deviation Std. 

Error 

Comparison of significant 

P-value Sig. 

WBC count 

 [Cell x 103] 

Control 20 8.56 2.41 0.53    0.16  

RA 60 9.45 2.50 0.32        0.16 NS 

Total 80    

PCV% Control 20 42.9 5.26 1.1 0.015  

RA 60 38.8 6.6 0.86 0.015 S 

Total 80    

Hb g/dl 

 

 

 

Control 20 13.8 1.89 0.42 0.01 - 

RA 60 12.6 1.7 0.22 0.01 S 

Total 80    

All the previous studies denoted  with the present results on among this study which is  explained by the fact 

that all our patients has early   rheumatoid arthritis with early disease process. 

        Interestingly, the present study revealed that there is significant differences in the mean serum level of IL-

17  between early RA patients (8.6± 7.6) pg\ml and healthy control (5.3±3.8) pg/ml . P ≤ 0.05,   table 4.7 and 

figure 4.5      

 

Table 4.7:Descriptive statistics of serum IL-17A between RA groups and healthy control group. 

Serum level of IL-17 Healthy control (pg/ml)  RA Groups (pg/ml) P -value 

Mean 5.3 8.6 
P ≤ 0.05 

S.D. 3.8 7.6 

Healthy control .  RA Group  (p value ≤ 0.05). 

 

 
Figure 4.5: Mean  value of serum IL-17 in study groups. 

     This study, serum Zinc levels was significantly lower  (ranges from 60-88 mg/L, mean value 74.4±7.1 mg/L 

). than in  healthy controls’ ranges from (87 - 123 mg/L, mean value 98.4±9.1mg/L )  (p<o.oo5 ) .   The serum 

Copper level was significantly higher  in early RA patient (ranges from 137-215 mg/L, mean value 172.1±19.1 

mg/L ). than is level in healthy  control group  (ranges from 105 - 150 mg/L, mean value 125.1±11.6 mg/L)  (p< 

0.005). In patients with early RA, the mean level of serum (Mg) was significant lowar ( 1.2 ± 0.13 mg/L). as  

compared with  healthy control group mean value (1.6±0.19 mg/L)(p value <0.0005).Table( 4.8) Figure 4.6 

 

Table ( 4.8):Serum trace elements concentration in patients with  eraly RA and  healthy control  (mg/ml). 
 Trace   elements 
 

Studied group 
No. Mean(mg/ml) ± SD 

P-value 

          Zn 
Control 20 98.4± 9.1 

0.0005 
patients 60 74.4± 7.1 

         Cu 
Control 20 125 ± 11.6 0.0005 

patients 60 172.1± 19.1  

         Mg 
Control 20 1.6± 0.19 

0.0005 
patients 60 1.2± 0.13 

*Concentration are expressed as mean± SD 

Zn = Zinc        Cu = Copper     Mg = Magnesium      SD = Stander Deviation 

.     
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Figure 4.6: Mean serum trace elements level (mg/L) among the studied groups. 

Zn = Zinc            Cu = Copper      Mg = Magnesium 

    Table 4.9 revealed the correlation between different parameters studied in this work as seen. The present 

study showed significant inverse relationship between ( WBC) and (B M I) p≤0.02  as show in table ( 4.9). 

   The present study showed significant  inverse relationship between (ESR ) with other parameters  Hb and 

PCV and IL-17A and Zn  p value ≤ {(0.000) (0.04) ,(0.03),(0.03)} respectively as show in table (4.9).  

  The present study showed significant  inverse relationship between (Cu ) with other parameters (Hb) and (pcv) 

and Zn  p value ≤  {(0.02), (0.02) ,(0.000)} respectively as show in table ( 4.9).While there was no correlation 

between Mg with other parameter( ESR , IL-17A ,WBC ,Hb PCV, BMI, Zn ,Cu, Age) P >0.05       

  Table 4.9: Generally strong  correlation was found between    Interleukin-17A and each   of (Age , ESR, Zn) 

P<0.0005 and P≤ 0.03 and P≤ 0.009  respectively.While there was no correlation between  Interleukin-17with 

other parameters (WBC, Hb, PCV, BMI, Cu, Mg).P> (0.1),(0.3),(0.9),(0.3),(0.07),(0.6), respectively 

 

Table 4.9:Correlation Coefficient among Different Parameters in  early RA Case 
 

 Parameters Age ESR WBC Hb PCV BMI IL17 Zn Cu Mg 

Age r 1 .377** -.097- -.016- -.048- -.033- -.473-** -.044- .088 .167 

Sig. (2-tailed)  .003 .460 .903 .718 .801 .000 .737 .502 .201 

ESR r .377** 1 -.340-** -.532-** -.372-** .104 -.268-* -.377-** .535** -.059- 

Sig. (2-tailed) .003  .008 .000 .004 .427 .039 .003 .000 .654 

WBC r -.097- -.340-** 1 .434** .140 -.297-* -.199- .230 -.208- .161 

Sig. (2-tailed) .460 .008  .001 .291 .021 .128 .077 .111 .220 

Hb r -.016- -.532-** .434** 1 .790** -.194- -.122- .300* -.388-** .071 

Sig. (2-tailed) .903 .000 .001  .000 .138 .354 .020 .002 .589 

PCV r -.048- -.372-** .140 .790** 1 .061 .007 .224 -.294-* -.086- 

Sig. (2-tailed) .718 .004 .291 .000  .645 .958 .088 .024 .517 

BMI r -.033- .104 -.297-* -.194- .061 1 .122 -.250- .187 -.153- 

Sig. (2-tailed) .801 .427 .021 .138 .645  .353 .055 .152 .244 

IL17 r -.473-** -.268-* -.199- -.122- .007 .122 1 .336** -.232- -.069- 

Sig. (2-tailed) .000 .039 .128 .354 .958 .353  .009 .074 .601 

Zn r -.044- -.377-** .230 .300* .224 -.250- .336** 1 -.806-** .094 

Sig. (2-tailed) .737 .003 .077 .020 .088 .055 .009  .000 .474 

Cu r .088 .535** -.208- -.388-** -.294-* .187 -.232- -.806-** 1 -.042- 

Sig. (2-tailed) .502 .000 .111 .002 .024 .152 .074 .000  .749 

Mg r .167 -.059- .161 .071 -.086- -.153- -.069- .094 -.042- 1 

Sig. (2-tailed) .201 .654 .220 .589 .517 .244 .601 .474 .749  

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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IV. Discussion. 

      Generally this study showed that the prevalence of RA among females was (80%). This frequency is 

comparable to some extent with that of local previous studies in Iraq (79.7%) [14], (76.7%) [ 15 ], (74.3%) [16] 

and that for North American families (76.8%) [ 17] .The above results denoted high frequency among females 

rather than males which may be due to hormonal differences between them and in turn, their effect on the 

immune responses. Those make women tend to mount more robust Immune Response (IRs) and these responses 

tend to be more Th1-like responses rather than Th2 responses, which are triggers of autoantibody formation, 

hence may enhance the development of autoimmunity [18]. The female to male ratio was 4:1 which is nearly 

comparable to that for local previous study (3.9:1) [   [ 15] and (3.3:1, 3.4:1) for abroad studies (15)]. These 

variations may be due to sample size in addition to different circumstances and times beside different 

population.   The mean age of RA patients was observed to be at the  fourth decade (39.3 ± 9.01)years  which is 

higher than that for local previous study (38.43 ±8.28)  [ 14  ], while it was lower than that of other studies 

[(19),( 20) ,( 21)] which referred to (47±12.7) years for Colombian RA women, (49±2.5) among Spanish 

patients, and (51.3±8.5) for French RA patients respectively. The lower mean of age probably is due to the fact 

that the life spans of Iraqi are lower than that for European Further more, the age of disease onset is too younger 

than that for a broad studies which were (42.5, 41, 40.8 years) as had pointed by [22)( 23)( 24)]. Since the mean 

of Iraqi age was lower than other so the mean of age of disease onset will be lower too.The hematological tests 

have been applied for blood samples of RA and healthy control group. No significant alteration occurs on the 

mean of WBCs count of RA patients (9.45 ± 2.50) 10e3/uL in comparison with healthy control group (8.56 ±  

2.41)  10e3/uL (P =0.16). table (4.7). Regarding WBCs count, the results showed that there is no significance 

between RA patients and control group; though there is slightly elevation in the WBCs' count of RA patients.. 

These results are similar to the others [(15 )( 16 )].  Serum IL-17A Level The current results denoted that IL-17 

A  levels were significantly  The highest levels  in serum of  early RA patients when compared to healthy 

control group  addition the increased serum levels of IL-17 in RA patients correlated with ESR,Age,Zn. This 

finding in agreement  with studies stated that IL-17A is highly expressed in the inflammatory joint and drives 

disease activity, implicating it as a key cytokine and potential therapeutic target. This finding in agreement  with 

studies ( 25). These studies have shown that IL-17A not only drives the proinflammatory response but also 

enhances the effect of TNFα promoting increased destruction in the RA joint (26), ( 27)  One hypothesis  

mentioned that a decreased Zinc and increase of Copper in sera of acute or chronic inflammatory 

processes cause an accumulation o f  C o p p e r  a n d  Z i n c  i n  m a n y  b o d y  compartments and in the 

inflamed areas(8)
.
 Sup por t ing  t he  hypo t hes i s  t ha t  t he  development of inflammation induces an 

increase body requirement of Copper and Zinc. The results obtained for Zinc concentrations in healthy and 

patients group which are shown in table (4.9) show significant difference in Z i n c  l e v e l s   ( p < 0 . 0 0 0 5 ) .  

Concentration of Zinc is so low in patients group as compared with those in control group.  The result 

obtained in this study are similar to those published in the literature  (8).( 28) (29) )  Zinc deficiency is common 

and there are  two effect of Copper deficiency on Iron metabolism, the first which occurring early is 

an adverse effect on Iron absorption (or mobilization), the second was inadequate erythropoiesis, 

even in the presence of a abundant Iron stores.  

   The serum Copper level was significantly higher  in early RA patient ( mean value 172.1±19.1 mg/L ). 

Than is level in healthy  control group  mean value (125.1±11.6 mg/L) , (p< 0.005).The results of this study 

indicate that Copper serum level increase significantly during early rheumatoid arthritis these results are in 

agreement with other studies )
 
(7)( 13) .protects cells from oxidative damage ( 8)). and results are in 

disagreement with other studies (30) In this study  Cu level was higher in early RA patient compared with 

healthy control group .this is explained by the small patient sample. The concentration of intracellular 

Magnesium is very high as compared with concentration of extracellular Magnesium for that reason can be 

attributed the increase in the output cell concentration to the damage done to the cells and then increase its 

concentration in the blood serum(10)(11).  Magnesium an important in bone structure. Deficiency results in tetany 

and can lead to calcium deficiency. Magnesium is essential to maintain both acid- base balance in the body, 

and healthy functioning of nerves and muscles(31).
 
Diets that  provide recommended levels of 

Magnesium are beneficial for bone health, but further investigation on the role of Magnesium in bone 

metabolism and osteoporosis is needed  ( 28), The decrease of  Magnesium level was statistically 

significant (p<0.0005) . The results of this study indicate that Magnesium serum level decrease significantly 

during early rheumatoid arthritis these results are in agreement with other studies .  (32) ).And results are in 

disagreement with other studies (30). In this study  Mg level was low in early RA patient compared with healthy 

control group .this is explained by the small patient sample. 

 

V. Conclusion 
The present study reached the following conclusions 

1- Interleukin-17 (IL17A) may has a key role in  early Rheumatoid Arthritis inflammatory process. 
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2. Morning stiffness, joint swelling and fever are the main clinical features (100%, 85% and 80%  

respectively) which were noticed among RA patients. 

3.  Interleukin-17A recognized to associate with morning stiffness . 

4. The results observed that the levels of serum Zinc, Magnesium were significantly low in patients with early 

Rheumatoid arthritis as compared healthy control group. 

5. In early Rheumatoid arthritis patients ,the level of serum Copper  were highly increased in the patients.. 
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