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ABSTRACT

Heat shock protein or HSPs are being synthesizeérutifferent kind of stress conditions and actredecular
chaperones for protein molecules. because thesésirpmvere first found in cell that were exposechigh temperature,

they are called "heat shock protein " Several febtors are involved in the pathogenesis of autaimenrheumatic

diseases, including genetic factors, smocking, @brimfections, sex hormones and stress.

Stress is now recognized as an important risk fantthe pathogenesis of rheumatoid arthritis bysidering that
the activation the stress response of immune sydtethis study that were investigating about roléneat shock protein
70 in pathogenesis and immune response in RA. @hgle of the study includes 145 patients with RAey were
achieved four or more of the criteria of the 201egkican College of Rheumatology, the sample ofrobim the study

include 60 person apparently healthy volunteergweluded in this study.

This study shown high statistically significant (P80). Between studied group and control when wasmed
concentration of HSP70 on Samples, and shown bfightistically significant between studied gro{ips0.05)according
the gender. and this study shown high significaffiénce between subgroup of patients such as srapkon-smokers,

stressful, non-stressful, low economic status ..c.e.t
Conclusions

Some of environmental factors such as smokingssfue others chronic infections, duration of dsgaage and

sex reactive with genetic factors to play main inléhe determination this immunological markepatients with RA.
KEYWORDS: Rheumatoid Arthritis, Heat Shock Protein 70, Smgkistress, Immune Response
INTRODUCTION

The heat shock protein 70 family is a set of higtdyserved protein that are induced by a varietiolbgical
stresses, the human HSP70 family members inclu8®78, a 70 Kda protein which is strongly inducedlirorganisms
but which is also constitutively expressed in ptigneells HSP72, a72 Kda protein which is inducepressed in protein

exclusively under stress conditions (Ritossa F62)9

As newly synthesized proteins emerge from the dbess, the substrate binding domain of Hsp70 rezegni
sequences of hydrophobic amino acid residues, r@edaicts with them. This spontaneous interactiaeversible, and in
the ATP bound state Hsp70 may relatively freelydbamd release peptides. However, the presencepeptide in the
binding domain stimulates the ATPase activity opH3. These co chaperones dramatically increas@dTiRase activity

of Hsp70 in the presence of interacting peptidesh(t al.,1990). By binding tightly to partially synthesizgaptide
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sequences (incomplete proteins), Hsp70 prevents flem aggregating and being rendered nonfunctiddate the entire
protein is synthesized, a nucleotide exchange ifdB#&G-1 and HspBP1 are among those which have haemtified)
stimulates the release of ADP and binding of fra3iP, opening the binding pocket. The protein istfree to fold on its

own, or to be transferred to other chaperones.

For further processing. HOP (the Hsp70/Hsp90 OmjagiProtein) can bind to both Hsp70 and Hsp90hat t
same time, and mediates the transfer of peptides fisp70 to HspQOHsp70 also aids in trans membrane transport of
proteins, by stabilizing them in a partially foldsthte( Wegeleet al., 2004).

Hsp70 proteins can act to protect cells from thémmnaoxidative stress. These stresses normallyt@adiamage
proteins, causing partial unfolding and possiblgragation. By temporarily binding to hydrophobisitkies exposed by
stress, Hsp70 prevents these partially denaturetgips from aggregating, and allows them to refoddbani et al., 1995)
Low ATP is characteristic of heat shock and susthihinding is seen as aggregation suppressiongestigg a second
mode of binding regulation based on oxidative strétsp70 seems to be able to participate in disprisdamaged or
defective proteins (Satpuét el 2009).

Interaction with CHIP Carboxyl-terminus of HSP 70 Interacting Protein)n-E8 ubiquitin ligase—allows Hsp70
to pass proteins to the cell's ubiquitination armtgolysis pathways. Finally, in addition to impimy overall protein
integrity, HSP 70 directly inhibits apoptosBeere.et al., 2000).

There are a number of studies have confirmed tlesepce of antibodies against HSPs belonging toHEE70
(Chukwuochaet al., 1999; Yoshida A., 2001), as well as other stadilso confirmed the presence of antibodies against
serpin (HSP47) (Hattori, 2000), against HSP60 (Taos&t al.,1989) other studies also confirmed the preserfce o
antibodies against HSP70 (Mavropouktsal., 2005) previous researches were not limited enrtiember of the HSP
family, even included the presence of auto-antiesdigainst HSP90, family have consistently beemtifitd in sera from
patients with RA. One of the target antigens fdi-Bf$P antibodies in RA is human GRP78 (BiP), whido serves as a
T-cell target in this disease (Blass, Unaral., 2001; Mavropoulost al., 2005).

The majority of studies on HSP-induced T-cell aatiien in RA are focused on the HSPs family, inaigdhuman
HSP70 (Liet al.,1992;)and HSP70 with HSP90 (Huagtgal., 2009) The mononuclear cells in the synovialdflof RA
patients frequently show higher responses afteruséition with HSP than those in the peripheral digbischer, 1991).
These results apparently offer support to the idegarding the role of HSP-reactive T-cells in RAayitis. Some
investigators have identified specific epitopedH&Ps involved in T-cell activation in human RA, ks regions 1-170
(Celiset al., 1997), 241-255 (Li SGet al.,1992) 303-540 (Celist al., 1997), and 451-466 (Gastenal., 1991) a peptide
fragment ofEcoliHSP70 (Prakkeret al., 2004 ). It has been proposed that bacterial W8Beed T-cells may cause
arthritis through cross-reactivity with the homadog human HSP (Lét al.,1992; Albaniet al., 1995;Augeet al., 2002).
A few studies have refuted any specific associdtietwveen T- cells reactive against HSP70 and Riadqher,et al., 1991;
Wendling.,et al; Zouet al., 2002).

Aim of the study: The investigating of heat shocktpins 70 (HSP70) in sera of RA patients as thbqugenesis

of autoimmune arthritis.

MATERIALS AND METHODS
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Subjects
The study groups have been investigated, whiclhudtecl

The Patients Group

The study included 145 Iragi RA patients, aged froimbyears. Those patients were attending the tamsu
clinic for Rheumatology in Al- Husain Teaching Haap from September 2014 to September 2015. Thentttee of

rheumatologists performed the clinical examinatioder the supervision of staff in rheumatology @nit
The Control Group

Sixty person apparently healthy person includedhia study as a healthy control group., who hawehistory or

clinical evidence of RA or any other chronic disgand no obvious abnormalities,
Blood Samples

Blood samples were collected from patients androtm{five milliliters of venous blood) were dravity 22G

disposable syringe under aseptic technique. eaddldample was divided into two parts:

*  Three milliliters were put directly in a sterilebiel containing EDTA for WBC total count, WBC defetiahcount

and phagocytosis processes during 2 hour

« Two milliliters were placed in a sterile plane tuded allowed to clot, then serum was separatechiritugation
at 2500 r.p.m. for 15 minutes. The serum was stated0 C°. These 200 sera (150 RA patients anco@@ols)
were used for estimating The concentration of hebaick protein 70 (HSPs 70) by use (Human Heat Shock
Protein 70 (HSP-70)ELISA Kit assay). From Human pany, Germany.

RESULTS

Measuring concentration of HSP 70 in the sampleistwhave been studied in the experiment. and depgial
results which were detailed in table 4-8 shown ghhsignificant difference between the patients grand the control
group. HSP 70 concentration s we show significahitjher in male group Than of group female at Qed%l (2-tailed)
=.000, as shown in the table No. 2. Through stedéisainalysis of the table is blew. We found higgn#icant difference
between each of the group (21-40years) and (414#6@n in age group (1-20 years, and 60> yearsé,gagup (41-60
years) found significantly difference lower thae thge group (21-40 years) and the group (1-20 yeansall differences
between other age groups found to be non-significan
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Figure 1: Curve of Concentration of HSP 70
Tablel: Evaluation the Concentration of HSP70 (Pg/N) in Studied Group

Patients gruop 50 83.3% 1.022+.33 58 .000
control 10 16.6% 0.47+.07 HS
male 33 66% 1.010+.32

female 17 | 34% 1046636 | 34| 48 540 NS

HS= High Significant difference (P€01).
NS= Non Significant difference (PG®).
df :Degree of freedom

According to the statistical analysis in tablesableand 2, the results demonstrated that there wergdfout the
concentration of HSP70 in the age group (41-60)igiser than others age groups by significant ciffiee (R0.001).

Table 2: Shown Concentration of HSP70 (Ng/Ml) Accaling the Age Groups

(1-20) group age 10 20% .73 +.30

(21-40) group age 20 40% 1.11+.36**

(41-60) group age | 10 20% 1.20+.15**
>60 group age 10 20% .95+.25

The mean differenceigmiicant at the .05 level.**is significant at @D
NS mean non differeresignificant (P>0.05).
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Table3: Shown the Frequency of Concentration of HSFP0 in Patients Group with Mean of Age

Age Mean gg'sgfs Mean* Std. Deviation | Percentge**
25.00 3 1.015 178 6.0%
26.00 3 .939 425 6.0%
30.00 5 1.110 .399 10.0%
32.00 3 .893 .249 6.0%
35.00 2 1.318 126 4.0%
38.00 3 .860 .356 6.0%
40.00 2 1.038 .187 4.0%
42.00 2 1.387 .168 4.0%
45.00 2 1.180 132 4.0%
47.00 5 1.064 .340 10.0%
50.00 6 .883 .408 12.0%
60.00 2 734 523 4.0%
65.00 6 1.200 .236 12.0%
70.00 6 .823 401 12.0%
Total 50 1.015 .337 100.0%

*mean of conceritatof HSP70 in sera of RA. Patients.
** percentage of nuenlof cases.

In this table No. 3, we show frequency of concditraof HSP 70 in treatment group with mean of dgmund
that higher concentration in age 42 years than laeacentration in age 60 years and we show theestration lower

when the age increase >60 years.

Table 4: Shown HSP 70 Concentration between Studig@roup According Smoking Factor

Name of Group N Mean* Std. Deviation Percentage **
Smoking patients 17 1.0199 0.3396 26.6%
Patients( non- 13 0.8327 0.3021 21.2%
smoking)

Healthy (smoking ) 14 0.4405 0.1012 25.5%
Healthy | 16 0.4306 0.1163 26.6%
nonsmoking )

Total 60 0.6753 .35015 100.0%

*mean of concentration of HSP70 iresef RA. Patients. ** percentage of number of sase

HSP 70 concentration which measured in samples esth@nsignificantly higher concentration group 1 gking
patients ) with group 3-4 (meartz019:0.339 pg/dl) in comparison with the normal average dalmd for two health
groups 0.440+ 0.1012 - (0.4306+ 0.1163pg/dl. t-test value =11.225, and 11.491 signifieaii2-tailed) =.000, 95%
confidence interval from( 0.6818 ) to (0.4769) #406911 to .487 )

The mean of HSP70 concentrations of patients (meoksg) samples found significantly higher too thhat of
groups 3-4 samples (0.8327436 pg/dl) comparativenabvalue of healthy(smoking group) is 0.440574fdp t- test
value = 8.359, significance (2-tailed) = .000, mddference is .39216912
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Figure 2: shown comparison of levels of concentraih of HPS70 according smoking

In the figure above.This can be seen that the cdraton of heat shock protein70 in the categorsmibkers
more than other categories.

Table 5: HSP 70 Concentrations According the Duratin of Disease

CI)Dfulg?st:aogse No. Mﬁg?:f) f Std. Deviation | Percentage**
.50 2 1.335 .2206 4.0%
.70 2 1.3015 .0346 4.0%
.80 2 1.3185 1265 4.0%
.90 3 .9396 4255 6.0%
1.50 2 1.2210 .3903 4.0%
2.00 12 1.1264 .2449 24.0%

3.00 12 .9820 .3250 24.0%
4.00 3 1.1370 2141 6.0%
5.00 3 .53266 1404 6.0%
7.00 3 .90633 .3709 6.0%
10.00 6 .76016 .3993 12.0%
Total 50 1.01524 .3377 100.0%

*mean of concetitm of HSP70 in sera of RA. Patients.
** percentage of numbécases.

Comparative mean between HSP 70 concentration duithtion of disease we found higher level of HSAr70

male group < one year than in female group in 2 ged the all-time of disease from 0.5 years tyd4rs.

Risks affecting in RA and some environmental fastoy form of a questionnaire which data are sunwedrin
the table below, as follows.
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Table 6: Suspected Major Risk Factors for RA Patiets

Studeing group Chi-
Risk factor N % of df Square P-value
Total N
Stress 63 43.4% 115 NS
Without Stress 82 56.6% 1 2.490
smoking 50 34.5%
No Smoking 95 655% | 1 | 13.96 0.00HS
Hard work 52 35.9% 1 .001
Easy work 93 64.1% 11.59
Practice exercises 24 16.6% 1 0.00 HS
Do not practice exercises 121 83.4% 64.89 '
Low 15 10.3% 2 0.00
Economic Medium 118 81.4% 150 71 HS
high 12 8.3% '
Other Yes one 16 11.0%
chronic no 103 71.0% 93.77
diseases More than one 26 17.9% 2 0.00HS
Total 145 100.0%
Table 7: HSP 70 Concentration According Risk Facts
. No of Mean of HSP o Percentage
Type of Studied Group Cases Level Std. Deviation of No. Cages
Type of Hard work 27 1.031 .343 54.0%
work Easy work 23 .996 .337 46.0%
Total 50 1.015 .337 100.0%
Sport- yes 11 1.016 .284 22.0%
exercising | no 39 1.014 .354 78.0%
patients Total 50 1.015 .337 100.0%
low 4 1.026 .458 8.0%
Economic med 43 1.019 .330 86.0%
Status high 3 .939 425 6.0%
Total 50 1.015 .337 100.0%
yes 12 1.118 .384 24.0%
Other no 24 1.046 .284 48.0%
Diseases lots 14 872 .358 28.0%
Total 50 1.015 .337 100.0%
Stressful stressful 33 1.048 .354 66.0%
Patients Non stressful 17 .997 .310 34.0%
Total 50 1.015 .337 100.0%

In this table we can show high significant diffecerthat said their work type were hard and betwgenps of
patients whom said there economic status is low med comparison with patients high living cost, améd found
significant difference between patients with ondasis other diseases comparison with patients heore than one other

disease. All of this statically analysis at levigihgficant 0.005. P value =0.00

As well as the results shown no significant diffee between patients whom said practicing exercises

comparison with other group whom said not pracgj@port.
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DISCUSSIONS

In the table number one, the results showed nafiignt difference between the concentration ofths@ock
protein in the male category of female. But in casit we can note the presence of a significangémdiffce can be explained
statistically significance in interpreting the riisibetween patients group and the healthy growgoiling the statistical
table No. 2 demonstrated that presence clear gignifdifference between the age groups and alsmdstrated the 41-60
category highest concentration than the rest oftfeegroups also came in second place age grodp allso showed clear
significant difference with the other categoriefiah goes with scientific opinion, which said thlaése is the age groups

are frequently the disease.

The distribution of patients according to duratiohdisease explained in table (5) indicates thatehis no
significant difference between duration of RA byanes (2.52+2.5 years ) but we can found wide ranggveen the
Maximum 10 years and the minimum 6> month by raisge9.90). So we can show high frequency of daratf disease
in 2-3 years and higher concentration of HSP 7xatveeks this meant high concentration in acutes@lod RA in initiate

the inflammation.

There was high significant difference (P< 0.00)wwmstn the mean duration of RA and control group.sThi
findings agreed with Jawaheetral. (2006). It has noted that there was no signifiadifierence of duration of disease

between female group and male group

This study demonstrated that there is clear sicanifi difference between the patients group andraogtoup as
clarified in the tabld, this goes in correspondence with: 1- Accordingda hypotheses, extracellular heat shock proteins
(Hsp70) may represent an ancestral danger signatlaflar death or lysis-activating innate immuni®ecent studies
demonstrating a dual role for Hsp70 as both a dloayeeand cytokine provided support for thehypothésat extracellular
Hsp70 is a messenger of stress (Zatt@l., 2002) 2- Certain aspects of the role of HSPtread -cells in RA patients
need clarification. First, what is the predominphenotype of the HSP-reactive T-cells in RA basedhe T-cell lineage
surface markers and function? A few studies (Prakkal., 2004; Zouwet al., 2002) have addressed this issue, but no clear
consensus has emerged. In this study demonstratadthiere is clear significant difference in No lginphocytes
(P<0.005) between the patients group and contmipes clarified in the table This was agreed withlic hypotheses of
role of heat shock protein 70 in pathogenesis amdune response in RA (Arend, 1997). Several ristofa are involved
in the pathogenesis of autoimmune rheumatic diseaseluding genetic factors, smocking, chroniceatfons, sex
hormones, environments factors and stress. Stsesew recognized as an important risk factor in ghthogenesis of
autoimmune rheumatic diseases (i.e. rheumatoidits)hlThe suspected major risk factors for RA eats were shown in
(Tables 6 and 7).

The results demonstrated that stress factor inetudiajor life events (e.g. death of a spouse, selerg-term
illness of a spouse... e.t.c. And miner life evestgh as the progress of pain and fatigue in rheaithatthritis and the
overall relation with problem mood (depression/ahyi, psychosocial resources (social support,eféitfacy) and burden
(social distress, problematic social supports) &l as the overlapping with other risk factor exdenps economic
situation and living cost and habits like smokiwgffee. as result we can show patients with st(e48.4%) which
reprecent high rate becouse others factor andtlorgyof dieaes role play in pathogesis of RA. Algd can shown rate of
smokers is (34.5%), and the patient said their viitard (35.9%) so high rate (the patients whmaloexercise) (83.4%)
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and the living cost to (81.4%) is medaim, and wanfib 103 pateints (71.0%) have RA diseaseonly, aithother diseases
so we acording this group in measure all immunalgioarcker in this study. by considering that tle&vation of the
stress response system influences the close medatjzs existing between the hypothalamic-pituitadyenal axis, the

sympathetic nervous system and the immune system.

The reported changes of the hypothalamic-pituitadsenal (HPA) axis, the sympathetic nervous sygtsNiS)
and the immune system ( Straub and Cutolo., 2Q28) lead to pro inflammatory reactions during misess in RA. It
has been shown in RA that interpersonal stressmss days prior to the visit were related to increéaseimbers of
circulating CD3+ T cells and increased serum lewélsoluble IL-2 receptors ( Zautghal., 1997). In addition, during the
cold pressure test, an enhanced IL-6 productiopdnypheral blood cells was observed (Hagbal., 2000 ) and RA
patients demonstrated enhanced IL-6 levels durirentah stress before surgery( Blass S, Unionefal.,2001;
Mavropoulos,et al., 2005). Prior short-term cortisol infusion incsed stimulated levels of interleukinIL-6 and tumor
necrosis factor (TNF) in humans in vivo (Bahet al.,1991).By considering norepinephrine and the SW&. can
conclusion that stressors induction the immuneaesp in RA patients. The reported activation of itheate immune
system by HSPs, as described above, has been lz@lesh important new function of HSPs with broadldgical
significance. The induction of pro inflammatory akines by Hsp60 and Hsp70 may contribute to théquenesis of
autoimmune diseases and chronic inflammation. Hdpg@uently co localizes with human Hsp70 in mabiages of
atherosclerotic plaques (Gastetral., 2002). Induction of proinflammatory cytokine eake from macrophages by Hsp70
would provide a potential mechanism by which Chldryinfections may promote athero genesis and pitaté acute
ischemic events(Balet al., 1990 ; Gastoet al., 2002). Likewise, the activation and maturatidérdendritic cells by HSP
70 may be responsible for the HS P 70 -induced tuimeonunity by inducing both the innate and adapiivemune

responses.
CONCLUSIONS

Thus it has been proposed that through their cyokinction, HSPs may serve as a “danger signatigédnnate
immune system at the site of tissue injury and H@Ps could be the endogenous ligands for theTUR2Ta R4 In fact,
HSPs are considered to be the prototype of endageligands for Toll-like receptors. There is comsable interest to

further explore then implications and therapeutiteptial of these HSP cytokine effects.

Several risk factors are involved in the pathogenesautoimmune rheumatic diseases, including Gefectors,
smocking, chronic infections, sex hormones andsstr&tress is now recognized as an important askof in the
pathogenesis of autoimmune rheumatic diseasegtfeematoid arthritis) by considering that the \atibn of the stress
response system influences the close relationskiisting between the hypothalamic-pituitary-adremsis, the
sympathetic nervous system and the immune systérasAthe result of this study goes with a fewdsts have refuted
any specific information such as Fischatral., 1991; Li SGgt al.,1992; Albani Set al., 1995; Auger.et al. 2002; Zougt
al., 2002).
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