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 ) Introductionمقدمة (ال -1
) من أمراض المناعة الذاتǽة المزمنة وأكثرها RA(لتهاب المفاصل الروماتوȄدȑ أǽعد      
في  صاǼات الخطيرةلإالمرض ا هذا ǽظهر أن وǽمȞن الأول المقام في المفاصل نتشاراً، ǽصيبإ

    ،الورك ، العمود الفقرȑ، الكتفان )  وأصاǼات خارج المفصلالعديد من المفاصل (القدم ، الرǼȞة 
ضعف العضلات ، اصاǼات العين ، أمراض القلب والتهاب الأوعǽة ، التهاب  ( العقد الرثوǽة،

 ،وآخرون  Mitsuhiro(المرضى  لدȐ والوفǽات الاعتلال معدلات على Ȟبير تأثير له الرئة)
العديد من الخصائص السرȄرȄة والمظهرȄة وفترات من ). لصعوǼة تشخǽصه لكونه يتضمن 2022

       الأستقرار والتفاقم فقد وضعت الجمعǽة الأمرǽȞȄة لأمراض الروماتيزم معايير لتصنǽفه
)Chang  العديد من مفاصل الجسم 2016 خرون،آو ȑدȄيهاجم مرض التهاب المفاصل الروماتو .(

ي على تفعيل الاستجاǼة المناعǽة الذاتǽة فضلاً عن ومختلف أنواع الخلاǽا مما ǽحفز الجهاز المناع
 المفاصل لتهابإ . يتميز)Bungau ،2021 و  Rada( أحداث الالتهاǼات النسيجǽة المتفاقمة

ȑدȄلتهابلأوا المستمر المفصلي الغشاء لتهابإب الروماتو  ȑة المضادة وظهور الأجسام الجهازǽالذات 
 المفاصل لتهابأǼ الإصاǼة خطر ǽُعزȐ ). السيترولي والببتيد الروماتوȄدȑ العامل خاصةً (

ȑدȄة عوامل إلى الروماتوǽل خطورة  وراثȞة والعديد من العوامل التي تشǽالتدخينوعوامل بيئȞ  ȑالذ
الرئǽس وȞذلك الأصاǼات المȞǽروǽȃة والعدوȐ الȞǼتيرȄة ȞǼȞترȄا السلمونǽلا وȞذلك  البيئي الخطر ǽعد

ǽعد التهاب  .)Monrad ، 2018و  Littlejohn( على المرض تأثير العمر والجنس والسمنة
ȑدȄار النساء عند شيوعًا الأكثر المفاصل الروماتوǼȞالمفاصل التهاب يتسبب ذإالسن  و 

ȑدȄالروماتو Ȍغير النش ȌǼوالعجز ، المفاصل تلف المنض ، Șمفاصل الجسم تعيǼ تشوهات 
           الأخرȐ  المصاحǼة والأمراض الوعائǽة القلبǽة والأمراض ممارسة الحǽاة الطبǽعǽة

)Sefat ، 2019وآخرون.( ) ȑيتعرض نظام المناعة الفطرInnate Immune System(   الى
) RF( الروماتوȄد عامل مثل الذاتǽة المضادة الأجسام إنتاج Ǽسبب جزئǽًا هذا Ȟǽون  الاضطراب قد

 مهمة تأثيرات لها Ȟǽون  قد ) التي(ACPAs للسيترولين المضادة للبروتينات المضادة والأجسام
جسام الغرǼȄة لألى فقدان الجهاز المناعي قدرته على التمييز بين اإالمناعي مما يؤدȑ  الجهاز على
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  Narendra(وأنسجة الجسم هذا ǽقود الى مهاجمة تلك الاضداد مختلف خلاǽا وأنسجة الجسم 
 ). 2019خرون،آو 

 الغشاء في المناعي التنظǽم انتهاك الروماتوȄدȑ المفاصل Ǽألتهاب الإصاǼة ǽصاحب         
 فقȌ المرض هذا لا يتسبب. والعظام للغضارȄف وتدمير Ǽالغ تلف إلى يؤدȑ مما للمفصل الزليلي

 ضعف أو ، العظام وهشاشة ، الدم وفقر ، الحمى مثل ، الجهازȄة الأعراض من العديد في
 وخطر الرئة والتهاب الدموǽة والأوعǽة القلب Ǽأمراض الإصاǼة من أǽضًا يزȄد ولكنه ، العضلات
 في اضطراǼاتلأا تؤدȑ المفصل، أȑ الموضعي، لتهابلإا موقع في السرطان أنواع بǼعض الإصاǼة
 الخلاǽا تكاثر زȄادة في ǽساهم مناعي ترشǽح إلى والجاذǼات الكǽمǽائǽة الحرǽȞات الخلوǽة مسارات
 التي الدموǽة المظاهر هي للمرض الأخرȐ  المظاهر ومن الزليلǽّة Ǽالخلاǽا المسماة المفصلǽة، اللǽفǽة
 والحمراء البǽضاء الدم خلاǽا أعداد في زȄادة أو نقص من الدموǽة الاضطراǼات حدوث يرافقها

  ) .2017 خرون،آو  Azizoddin(الدم وفقر الدموǽة والصفǽحات
 والخلاǽا الحرǽȞات الخلوǽة من معقدة شȞǼة الروماتوȄدȑ المفاصل التهاب في التسبب يتضمن  

 عائلة وأهمها والعظام الغضارȄف من لكل تلفًا وتسبب الزليلǽّة الخلاǽا تكاثر إلى تؤدȑ التي المختلفة
 مؤȄد نشاȋ ذات رواȌǼ سǼعة الذȑ يتكون من 1 الحرǽȞات الخلوǽة من البين الأبǽضاضي

 من). IL-36γ و IL-36β و IL-36α و IL-33 و IL-18 و IL-1β و IL-1α( لتهاǼاتلأل
 الفطرȄة المناعة استجاǼة من Ȟل تعديل في رئǽساً  دورًا تؤدȑ الحرǽȞات الخلوǽة هذه أن المعروف
و  لتهاǼاتلأوا الذاتǽة المناعة أمراض من متنوعة Ǽمجموعة مرتȌǼ التنظǽم في خلل مع والتكǽفǽة،
 تؤدȑ الحرǽȞات الخلوǽة أن الحديثة الدراسات وȃينت ، الروماتوȄدȑ المفاصل التهاب في التسبب

 ) .  2019واخرون،   Kevinدور في تطوȄر المرض (
إذ بينت الدراسات الى  ؛لتهاب المفاصل الروماتوȄدȑإيؤدȑ الجانب الوراثي دورȞبير في تطور          

ظهور حالات  عن طرȘȄوجود علاقة بين الخصائص الجزȄئǽة لǼعض الجينات والإصاǼة Ǽالمرض 
فقد لوحȎ أن التǼاين الوراثي في Ǽعض  جديدة في الأسر التي يوجد مصاب Ǽالمرض بين أفرادها

          رضمصاحب للإصاǼة Ǽالم ت الحرǽȞات الخلوǽة قد Ȟǽون مؤشر جزئيالجينات مثل جينا
)Yap  و Lai ،2013 .(ةǽات الخلوǽȞ33الفا، البين ألابيضاضي  1البين الأبيضاضي  ومن هذه الحر 



 

          
   
Abstract 

The current study was conducted on a sample of Iraqi patients with 
rheumatoid arthritis and Salmonella typhi who attended the consulting clinics 
for joint diseases in the Baghdad Teaching Hospital of the Medical City in 
Baghdad Governorate and all governorates of Iraq who attended the 
consulting clinic for the period between December 2020 and February 2021. 
Blood samples were collected Of 60 patients with rheumatoid arthritis and 
infected with Salmonella typhi bacteria in a hospital with ages ranging from 
21-70 years, the number of females was more than the number of males with a 
significant difference, as the number of females was 55, (91.7%) , while the 
number of males was 5, (8.3%). For the purpose of comparison, 28 other 
blood samples were collected from healthy people (healthy control), ranging 
from 21-60 years, and the number of males was 5, (17.9%) , and the number 
of females was 23( 82.1%). The results indicated that the highest infection rate 
was in the age group 41-60 years, with a percentage of 51.7%, and the lowest 
was in the age group (≤20) years (3.3%). The results indicated that there was a 
statistically significant difference (P<0.01) between the infection rate. The 
disease occurred in married couples and was the largest compared to the 
infection rate among unmarried couples (80.0%) and (20.0%), respectively. 

. The results indicated that there was no significant difference between the 
Body Mass Index (BMI) between the study groups. The incidence of the 
disease was among non-smokers, which is the highest compared to the 
incidence among smokers (90.0%) and (10.0%), respectively, with a 
significant difference (P<0.001). The percentage of patients who underwent 
biological treatment was (50.0%), which was the highest percentage, while the 
percentage of patients who underwent chemotherapy was (15.0%), which was 
the lowest. The percentage of patients who underwent mixed treatment was 
(35.0%), with very high significant differences (p<0.001). It was found that 
there were highly significant differences (p<0.001) in the duration of the 
disease, as the percentage of (16) patients with the disease for (1-5) years was 
26.7%, and the highest percentage was for (23) patients with the disease for 
(6-10) years. 38.3%, and the lowest percentage for (5) patients whose disease 
duration was (11-15) years was 8.3%, and the percentage of 8 patients whose 
disease duration was (16-20) years was 13.3%, and the same percentage was 



 

          
   
for the same number of patients whose periods exceeded They were (20) years 
old. The results indicated that there were highly significant differences 
between the education levels of the patients, as the highest infection rate was 
among those with primary education at a percentage of (45%), while the 
lowest percentage was among patients with secondary and university 
education at a percentage  of 11.7%. The disease was studied in patients 
infected with Covid 19 virus and those who were not infected with it, as the 
results showed that the number of people infected with the virus was (13), 
with a percentage  of 21.7%, while the number of those without it was 47 with 
a percentage 78.3%, with a highly significant difference, p<0.001. 

The results indicate that there is no statistically significant difference in the 
numbers of white and red blood cells and hemoglobin concentration between 
(patients and healthy groups), as the average number of white blood cells 8.14 
(m/mm3) was compared to the mean of healthy subjects, which amounted 
to8.22 (m/mm3). While the average number of red blood cells (m/mm3) was 
4.28 for patients compared to healthy subjects, which amounted to 4.44 
(m/mm3), while the concentration of hemoglobin of patients was11.94  (g/dl) 
compared with healthy subjects, which amounted to 12.70 (g/dl). On the other 
hand, the results indicated that there was a significant difference, P<0.05, 
between the platelet counts of the patients, at a rate of 304.75, compared to the 
average of the healthy subjects, which was 247.75. The results also indicated 
that there was a significant increase (P<0.01) in the erythrocyte sedimentation 
rate in patients with the healthy control. The sedimentation rate was 46.10 
mm/hour, while it was 30.68 mm/hour in the healthy control.  The results 
indicated that there was a significant increase (P<0.001) in the concentration 
of cyclic citrullinated peptides antibody protein in blood samples of patients 
compared to healthy subjects, as the average protein in the blood of patients 
was 406.62 mg/L compared to 66.07 mg/L in healthy subjects. And that there 
was a significant increase (P<0.001) in the level of interleukin- 1 alpha in 
patients 2.87 units / ml, while in healthy subjects 1.36 units / ml. The results 
also indicated that there was a highly significant increase (P < 0.001) in the 
interleukin- 33 for the patient sample 19.09 mg / dL, while the healthy ones 
were 8.18 mg / dL. The results also indicated that there was a significant 
increase (P < 0.001) in the interleukin 36 In patients, interleukin 36 was 



 

          
   
284.65 ng/l compared to healthy subjects, which was 238.59 ng/l. The results 
indicated that there was a highly significant increase (P<0.001) in the rate of 
immunoglobulin IgG in patients, which amounted to 3.39 (ug/ml) compared to 
healthy controls, which amounted to 0.72 (ug/ml). The results indicated that 
there was a highly significant increase (P<0.001) in the rate of 
immunoglobulin IgM in patients, which amounted to 8.75 (ug/ml) compared 
to healthy subjects, which amounted to 5.32 (ug/ml). The results indicated that 
the concentration of the extracted DNA for all samples ranged between 90-
120 ng/microliter and a high purity ranged between 1.7 to 2. The results also 
indicated that sharp DNA bands were obtained after electrophoresis on an 
agarose gel (1.5%). Then, the exact locus rs1304037 of the amplification 
segment of 337 bps length that covered part of the 3ʹ-UTR of the interlukin 1 
alpha gene within chromosome 2 was amplified using primers specialized for 
this locus and the nucleic acid sequence of this gene was analyzed. One DNA 
substitution was detected in the amplified PCR outputs, namely 176T>C or 
T176C. This heterozygote was detected in three multiple genotypes. In patient 
samples, the heterozygous T/C genotype was observed more prevalently than 
the other examined samples in 26 out of 60 samples, which is followed, 
respectively, by the homozygous T/T genotype in 24 out of 60 samples and 
then the C genotype. / C homozygous and by 10 samples out of 60 samples. 
As for the control samples, it was noted that the homozygous T / T genotype is 
the most prevalent compared with the other samples that were examined, by 
15 out of 28 samples, which is followed, respectively, by the heterozygous T / 
C genotype, by 10 out of 28 samples and from Then the C / C type is 
homozygous, with a rate of 3 out of 28 samples. Regarding genotype 
rs1304037 (T/G),The results indicated that the patient cohort exerted a 
nonsignificant association of the distribution of TT, TC and CC genotypes 
based on rs1304037 with RA. Individuals with the TC genotype showed no 
significant risk of developing RA among the compared groups. The results 
included that individuals with the C allele did not have a significant risk of 
developing rheumatoid arthritis. The interlukin -33 gene was amplified at the 
exact locus rs1375 of the amplification segment of length 421 base pairs that 
partially covers the regions of the second intron-2 of the interlukin-33 gene 
within chromosome No. 9 by using specialized primers for this site and 
analyzing the DNA sequence of all studied samples. One DNA substitution 



 

          
   
was detected in the amplified PCR prohncts, that is, 165G>T or G165T. This 
heterozygote was detected in three polymorphic haplotypes, G165T. In 
patients' samples, the results indicated that the homozygous T/T genotype was 
found more frequently compared with other samples examined in patients' 
samples by 28 out of 60 samples in patients and 16 out of 28 samples in 
control, which was followed by genotype respectively. T / G heterozygous, 27 
out of 60 in patient samples and 11 out of 28 in control samples, and 
homozygous G / G genotype, 5 out of 60 in patients and 11 out of 28 in 
control samples.  The results also indicated that the homozygous T / T 
genotype is the most prevalent form compared with the other samples 
examined in (28 out of 60 samples in patients and 16 out of 28 samples in 
control). And followed, respectively, by the heterozygous T/G genotype (27 
out of 60 samples in patients and 11 out of 28 in control), and the homozygous 
G/G genotype (5 out of 60 samples in patients and 1 out of 28). in control 
samples). The results indicated that the patient group showed a non-significant 
association regarding the distribution of TT, TG and GG genotypes based on 
rs1375 with RA. Individuals with the TG genotype showed no significant risk 
of disease among the comparison groups. The results also indicated that there 
were no statistically significant differences between individuals carrying the 
CC genotype in both patient and control samples. and that individuals carrying 
the G allele had no significant risk of developing rheumatoid arthritis 
compared with individuals carrying the reference T allele. The results 
indicated that the interlukin gene 36 alpha was performed with exact locus 
amplification. The variant rs2305152 and variant rs895497, respectively, were 
analyzed for the leukoplakia gene 36 alpha according to the Sanger method for 
the amplification segment of 226 pairs in length, partially covering the regions 
of the pre-translational segment - the first exon - the first intron - the exon. 
The second (3-UTR-exon 1- intron-1-exon-2) of this gene using specialized 
primers for this site and analyzing the nucleic acid sequences of all the studied 
samples. The rs2305152-target variant in which an adenine-cytosine DNA 
substitution was detected at position 77 of the PCR-amplified segment, 
namely 77A>C or A77C. This heterotroph has been detected in three 
polymorphic patterns.  In the patient group, both the homozygous A/A 
genotype and the heterozygous A/C genotype were observed equally in 
prevalence compared to the other examined samples by 29 out of 60 samples 



 

          
   
each, followed by the homozygous C/C genotype by 2. from a total of 60 
samples. In the control group, the dominant form was found in the 
homozygous A / A genotype in 14 of the total 28 samples. After this pattern, 
the heterozygous A / C genotype comes (9 out of 28 samples), then the 
homozygous C / C genotype (5 out of 28 samples), respectively. The results 
also indicated that in the second variant that was discovered , in which the 
DNA was replaced by an adenine to a cosine at position 189 with a high 
frequency, i.e. 189A>G or A189G. This heterotroph has been detected in three 
multiple phenotypes. In the patient group, homozygous type A/A was 
observed at a very low frequency in both patients (2 out of 60) and control (1 
out of 28) samples. The results also showed that the homozygous G/G 
genotype was found in the highest percentage in both groups (41 out of 60 and 
20 out of 28 in patients and control, respectively). While the A/G genotype 
was found to be heterozygous in an intermediate proportion compared to the 
other two types (17 out of 60 and 7 out of 28, respectively). The detected 
A77C and A189G heterozygotes were found to be identified as rs2305152 and 
rs895497, respectively. The results also showed that the targeted variant 
rs2305152 was located in the intron sequences, while the non-targeting variant 
rs895497 was found in the coding region of the 36 alpha gene. The rs895497 
variant causes a change in the amino acid sequence of albicans protein 36 
alpha (a missense mutation) due to the substitution of the amino acid 
isoleucine with an alanine at position 36 of the full length of the protein 
(p.36Ile>Ala). With regard to the rs2305152 heterozygous, it was observed 
that the patient cohort showed a nonsignificant association of the rs2305152-
based AC genotype distribution with RA. Individuals with AC genotype 
showed no significant risk of developing RA among the compared groups. 
The results indicated that there was a significant difference between 
individuals with CC genotype between patients and control samples. The 
results indicated that individuals with the CC genotype showed a significant 
protective ability against the development of rheumatoid arthritis compared to 
individuals with other genotypes.  With regard to the rs895497 heterozygous, 
it was observed that the patient cohort showed a nonsignificant association of 
the rs2305152-based AG genotype distribution with RA disease. Individuals 
with the AG genotype showed no significant risk of developing RA among the 
compared groups. The results did not indicate any significant difference 



 

          
   
between individuals carrying the CC genotype in patients and control, and the 
results indicated that the G allele did not show statistically significant 
differences in the distribution between patients and control. The results of the 
current study indicated that there were significant differences in the genotype 
distribution of rs2305152:CC between control and patient samples. The 
rs2305152:CC genotype showed a significant decrease in its ratio from control 
samples (17.9%) to patient samples (3.4%). The statistical calculations 
showed that there is a significant correlation between this genotype and 
rheumatoid arthritis for samples infected with Salmonella typhi (P = 0.0348). 
Statistical analyzes of this study clearly showed that individuals carrying the 
rs2305152:CC genotype showed a protective effect against the development 
of RA as their OR indicated significantly lower values in terms of the 
development of this autoimmune disease (P = 0.1586). This type of 
association was not reflected in the C allele itself in terms of its association 
with rheumatoid arthritis (P = 0.3847). The results indicated the recessive 
character of the C allele. Therefore,  This allele cannot show any phenotypic 
effect on its own and requires another homozygous allele to exert such a 
protective effect. Interesting results of the current study between the CC 
genotype of this heterozygote and rheumatoid arthritis indicated a significant 
relationship despite the low number of study samples examined. This means 
that adding a larger number of study samples can produce more positive data 
in this regard. The results showed that no previous studies have been 
published in the PubMed database describing any association between this 
variant and the development of any significant cellular abnormalities. In 
addition, This variant was not detected in the ClinVar database, since there 
was no previous study in this regard, the result of the current study is the first 
to report a significant association between the rs2305152 polymorphism and 
rheumatoid arthritis. And the first study that studied patients with rheumatoid 
arthritis and those infected with Salmonella typhi.   

  


