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ABSTRACT T 

Thee cellular infiltrates and cytokine patterns in synovial tissue (ST) from patients with 
rheumatoidd arthritis (RA) and reactive arthritis (ReA) were compared in order to determine the 
mechanismss responsible for the chronic and destructive course of RA. Since the results could be 
influencedd by differences in disease duration, ST was studied from patients in both early and late 
stagess of the disease. Ten patients had early RA (< 1 yr), ten long-standing RA (> 1 yr), six early 
ReAA (< 1 yr), and five with long-standing ReA (> 1 yr). 
Histologicc analysis demonstrated that the scores for infiltration by lymphocytes, plasma cells, 
andd the scores for inflammation were significantly higher in RA than in ReA. Immunolabeling 
studiess showed that in particular the scores for infiltration by CD38+ plasma cells, granzyme B+ 
cells,, and interferon-gamma (IFNy+) cells were significantly higher in RA than in ReA. The 
resultss were independent of disease duration. 
Thee increased number of lymphocytes, plasma cells, and granzyme B+ cells in rheumatoid 
synoviall  tissue supports the paradigm that RA is the result of specific immune recognition in the 
jointjoint and that granzyme B+ cells play an important role in joint destruction. 

INTRODUCTION N 

Sincee the characteristic clinical features of rheumatoid arthritis (RA) are secondary to chronic 
arthritis,, insight into the mechanisms involved in the pathogenesis may be gained by detailed 
descriptionn of the microanatomy of the site of inflammation, the synovial tissue (ST). In 
rheumatoidd synovitis, the synovial lining layer, which comprises normally one to three cell 
layerss without an underlying basal membrane, is hyperplastic. This thickened lining layer 
consistss mainly of macrophages and type B fibroblast-like synoviocytes. Sometimes 
multinucleatee giant cells can be seen. The second layer of the synovium is the synovial 
sublining,, which is normally relatively acellular, containing scattered blood vessels, fat cells, and 
fibroblasts.. This also undergoes considerable changes in rheumatoid synovitis as a result of the 
infiltrationn particularly with mononuclear cells, such as macrophages, T-cells, B-cells, and 
plasmaa cells . 
Comparisonn of the features of ST in RA with other forms of arthritis may indicate which factors 
aree responsible for the signs and symptoms which are characteristic for RA. Reactive arthritis 
(ReA)) and RA are both immune-mediated inflammatory diseases, affecting ST in the joints. 
Theree are several differences in the clinical features and in the mechanisms known to be 
involvedd in the pathogenesis in these two conditions. 
ReAA is characterized by a usually self-limiting arthritis, in particular following a gastrointestinal, 
urogenital,, or pharyngeal infection. Yersinia enterocolitica is one of the microorganisms 
associatedd with ReA. Sometimes bacterial antigens can be detected in the culture negative ST " . 
Thee strong association between HLA-B27 and ReA indicates the importance of genetic factors in 
susceptibilityy to the disease . 
Inn the majority of patients with RA the disease leads to the development of joint destruction, 
deformity,, and disability. In RA, about 70 to 80 per cent of the patients have elevated serum 
levelss of rheumatoid factors and 90 per cent inherit a shared motif or epitope of amino acids 
encodedd by several different human leucocyte antigen (HLA) class II alleles ". 
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Thee aim of the present study was to provide insight into the mechanisms involved in the chronic 
andd destructive character of RA, by comparing the cellular infiltrate and the expression of 
cytokiness in synovial biopsy specimens from patients with RA with those from patients with 
ReA.. Since it is conceivable that the results are influenced by differences in disease duration 
betweenn RA and ReA patients, ST from patients with different phases of arthritis were studied. 

PATIENTSS AND METHODS 

Patients s 
Twentyy patients with RA, who fulfilled the American College of Rheumatology (ACR, formerly 
Americann Rheumatism Association) criteria for RA , were investigated. Ten RA patients had a 
diseasee duration of less than 1 year, as measured from the first clinical signs of arthritis 
irrespectivee of which joint was initially affected, and ten RA patients had a disease duration of 
moree than 1 year. In addition, 11 patients with Y. enterocolitica induced ReA were studied. In 
thesee patients, the diagnosis was based on the clinical expert's opinion, the demonstration of 
class-specificc circulating antibodies to Yersinia outer membrane proteins ' , and the exclusion of 
otherr rheumatic diseases. Six ReA patients had a disease duration of less than 1 year, and five 
moree than 1 year. All patients were followed up for at least 1 year to allow confirmation of the 
accuracyy of the diagnosis. A subset of the patients with RA and ReA has previously been studied 
forr the expression of IL-15 in ST9. 
Mostt of the patients were treated with non-steroidal anti-inflammatory drugs (NSAIDs), and 
nonee of them was being treated with corticosteroids or cytotoxic disease modifying drugs 
(DMARDs),, such as azathioprine, methotrexate, or cyclofosfamide. Laboratory assesments 
includedd the measurement of serum levels of C-reactive protein (CRP) and rheumatoid factors. 
X-rayss were made of knees, hands, and feet for diagnostic purposes. 
Ann average of 20 biopsies of ST were randomly taken from the knee with a Parker-Pearson 
needlee . All samples were snap frozen together en bloc in Tissue-Tek OCT (Miles Diagnostics, 
Elkhart,, IN) by immersion in methylbutane (~70°C). The frozen blocks were stored in liquid 
nitrogen.. Five ^m sections were cut on a cryostat and mounted on glass slides (Star Frost 
adhesivee slides, Knittelglaser, Braunschweig, Germany). The glass slides were sealed and stored 
att -70°C until immunohistologic analysis. An average of four pieces of ST were fixed in 
formalinn and embedded in paraffin for histologic analysis; sections were cut and stained with 
hematoxylinn and eosin. 
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Sexx (m/t) 

Agee (years) 

Serumm CRP (mg/1) 

Serumm RF<+/-) 

Erosionss (+/-) 

Rheumatoi d d 

<< 1 yr 

(n=10> > 

1/9 9 

555 + 7(42-63) 

499  20 (9-74) 

10/0 0 

2/8 8 

Arthriti s s 

>> I yr 

(n=10> > 

6/4 4 

477 6 (36-54) 

433 + 31 (4-141) 

9/1 1 

9/1 1 

42 2 

18 8 

Reactiv e e 

<< 1 yr 

(n=6) ) 

3/3 3 

) ) 

 17(3-50) 

0/6 6 

0/6 6 

Arthriti s s 

>> 1 yr 

(n=5) ) 

3/2 2 

40++ 13(26-60) 

100  12(3-32) 

1/4 4 

0/5 5 

TableTable I. Clinical and demographic data of 20 patients with rheumatoid arthritis <RA) and 11 with Yersinia-induced 

reactivereactive arthritis (ReA). The data represent mean  SD (range); CRP: C-reactive protein level. 

Immunohistochemistry y 
Seriall  sections were stained with the following mouse monoclonal antibodies (MAbs): anti-CD3 
(Leu-4,, Becton-Dickinson, San Jose, CA); anti-CD4 (Leu-3a, Becton-Dickinson); anti-CD8 
(DK25,, Dako, Glostrup, Denmark); anti-CD22 (CLB-B-Ly/1, CLB, Amsterdam, The 
Netherlands);; anti-CD38 (Leu-17, Becton-Dickinson); MAb67 which recognizes decay 
acceleratingg factor (DAF, CD55; Dr. J.C.W. Edwards and Dr. N. Hogg, personal 
communication);; anti-CD68 (EBMU, Dako); anti-granzyme B (GranB4 12'13), which recognizes 
cytotoxicc cells; anti-IL-2 (DMS-1, Genzyme, Cambridge, MA), and anti-IFNy (1598-00, 
Genzyme)) as well as the the following rat MAbs: anti-IL-4 (MP4-25D2, Pharmingen, San Diego, 
CA)) and anti-IL-10 (JES3-12G8, Pharmingen). Staining for cell markers and cytokines was 
performedd as described previously 9J4~17. The slides were fixed in acetone at room temperature 
forr 10 minutes and stored at -70°C until immunohistochemical analysis could be performed 
whenn staining for cell markers was performed. Before use, the slides were warmed to room 
temperaturee and air-dried. For cytokine staining, the sections were stored at -70°C without prior 
fixation;; these sections were fixed in 4 per cent paraformaldehyde after wanning to room 
temperaturee and air-drying. The sections were washed between all steps with phosphate-buffered 
salinee (PBS); for cytokine staining 0.1 per cent saponine was added to permeabilize the cell 
membrane,, as described previously y'16. All incubations were carried out at room temperature or 
att 4°C when staining for cytokines was performed. The primary antisera were diluted in PBS 
withh 1 per cent (w/v) bovine serum albumin (BSA). The horseradish peroxidase (HRP) -
conjugatedd antibodies were diluted in PBS-BSA 1 per cent with 10 per cent (v/v) normal human 
serumm as blocking scrum. Endogenous peroxidase activity was inhibited using 0.1 per cent 
sodiumm azidc and 0.3 per cent hydrogen peroxide in PBS. Staining was performed according to a 
three-stepp immunoperoxidase method. The primary antibodies were incubated for 60 minutes, or 
overnightt when staining for cytokines was performed. For control sections, the primary 
antibodiess were omitted or isotype-matched mouse and rat antibodies were applied as irrelevant 
antibodiess at the same concentrations as the primary antibodies. HRP-conjugated goat anti-
mousee antibody, or biotinylated goat anti-rat antibody in case of use of rat Mab, was added for 
300 minutes, followed by incubation with HRP-conjugated swine anti-goat antibody or avidin-
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biotinn peroxidase complex for another 30 minutes. HRP activity was detected using hydrogen 
peroxidee as substrate and amino ethylcarbazole (AEC) as dye for phenotypic markers; 
diaminobenzidinee (DAB) was used as dye for cytokine staining. Saponine was obtained from 
Riedel-dee Haen (Seelze, Germany), affinity-purified and horseradish peroxidase (HRP)-
conjugatedd goat anti-mouse antibody from Dako, affinity-purified HRP-conjugated swine anti-
goatt Ig from Tago (Burlingame, CA), biotinylated goat anti-rat antibody and avidin-biotin 
peroxidasee complex from Vector Laboratories (Ontario, Canada), and AEC and DAB from 
Sigmaa (St. Louis, MO). 

Microscopicc analysis 
Hematoxylinn and eosin-stained sections were coded and randomly analyzed. All areas of each 
biopsyy section were examined and histologic features were scored independently by two 
observers.. Tissues were scored separately according to the degree of infiltration by lymphocytes, 
plasmaa cells, or polymorphonuclear cells (PMNs). A score of 0 represented minimal infiltration, 
whilee a score of 4 represented infiltration by numerous inflammatory cells. In addition, each 
tissuee was assigned a mean score for hyperplasia of the synovial lining layer (0: 1-2, 1: 3-4, 2: 5-
6,, 3: >7 cell layers). The inflammation score was determined by the sum of the four components: 
thee score for hyperplasia of the synovial lining and the scores for infiltration by lymphocytes, 
plasmaa cells, and PMNs, as described previously ' " ' . 
CD3,, CD4, CD8, CD22, CD38, and CD68 expression in the synovial sublining (CD68(s)) were 
scoredd on a five-point scale (0-4) by two independent observers, who were unaware of the 
clinicall  data. For the evaluation of CD38+ plasma cells, only strongly positive cells with plasma 
celll  morphology were taken into account, because CD38 may be present in low density on 
subsetss of natural killer (NK) cells, T-cells, B-cells, and macrophages. Similarly, for the 
evaluationn of CD4+ cells only cells with lymphocyte morphology were included, since CD4 may 
bee expressed by macrophages. MAb67 and CD68 in the synovial lining layer (CD68(1)) were 
alsoo scored semiquantitatively on a five-point scale. Expression of granzyme B, IL-2, IL-4, IL-
10,, and IFNy in the synovial lining and sublining was scored in a similar way. Individual 
readingss were identical or differed by only 1 point. Minor differences between the observers 
weree resolved by mutual agreement. 
Thee scoring system, which has been described before ' ' ' , is calibrated for each marker and 
hass been developed previously by examining many rheumatoid synovial tissues in order to 
comparee the expression of a specific marker between different groups, as in the present study. 
Becausee some cell types or cytokines are present more abundantly than others, the evaluation of 
eachh requires a different sensitivity level. The scoring system of 0-4 therefore refers to different 
numberss of positively staining cells for each marker, e.g. for CD68(s) a score of 4 represents a 
farr larger number of positive cells than a score of 4 for IL-2+ cells. Therefore, the scoring system 
shouldd not be used to compare the expression of different markers within patient groups. 
Exampless of the stainings for IL-2, IL-4, IL-10, and IFNy are shown in the Appendix, Figure 2. 
Exampless of the stainings for phenotypic markers and the negative controls have been shown 

,, 13-15 

previously y 

Statisticall analysis 
Thee following non-parametric tests were used: the Kruskal-Wallis test for several group means 
too compare the four patient groups (RA and ReA in relation to disease duration) and the Mann-
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Whitneyy two sample test for comparison of the whole group of patients with RA vs. the whole 
groupp of patients with ReA. 

RESULTS S 

Clinicall features 
Clinicall  and demographic data of the patients studied are presented in Table 1. The patients were 
matchedd for disease duration. Patients with early RA had a disease duration of 7  3 months 
(meann  standard deviation, SD), patients writh early ReA had a disease duration of 5  5 months. 
Thee disease duration was on average longer in long-standing RA (113  28 months) than in long-
standingg ReA (22  9 months). In the group of patients with RA, women were affected more 
oftenn than men, the serum CRP levels were higher, and more patients were rheumatoid factor 
positivee than in the group of patients with ReA. In the ReA group erosions were absent. 

Histologicc features 
Histologicc analysis demonstrated similar scores for PMNs as well as for synovial lining 
hyperplasiaa in patients with RA compared to patients with ReA (Table 2). However, the scores 
forr infiltration by lymphocytes (P =  0.01), plasma cells (P < 0.01), and the inflammation scores 
(PP < 0.04) were higher for patients with RA than for patients with ReA. The results were not 
dependentt on disease duration. 

Lymphocytes s 

Plasmaa cells * 

PMNs s 

Synoviall  lining layer r 

Inflammationn score * 

Rheumatoid d 

<< ] yr 

(n=10) ) 

2.00 + 0.7(1-3) 

2.0+1.3(0-4) ) 

1.33  1.0(0-3) 

0.44 7 (0-2) 

9.22 ) 

Arthritis s 

>> 1 yr 

(n=10) ) 

1.99  0.7 (1-3) 

2.33  1.4(0-4) 

1.33  l.l (0-3) 

0.44 5 (0-1) 

8.99 3 (4-12) 

Reactive e 

<< i yr 

(n=6) ) 

0.88 8 (0-2) 

0.44 9 (0-2) 

1.0  1.0(0-2) 

0.00  0.0 (0-0) 

5.44 9 (2-9) 

Arthritis s 

>> 1 yr 

(n=5) ) 

1.33 ) 

0.88  1.0(0-2) 

1.55  1.3(0-3) 

0.55 ) 

7.3+2.5(4-10) ) 

TableTable 2. Histologic features of synovial tissue from patients with rheumatoid arthritis (RA) and reactive arthritis 

(ReA):(ReA): scores for infiltration by lymphocytes, plasma cells, and polymorphonuclear cells (PMNs), as well as scores 

forfor synovial lining hyperplasia and inflammation. The data represent mean * SD (range); * p < 0.05. Mann-

WhitneyWhitney test for comparison between scores for patients with RA (n = 20) and ReA (n = II). 

Immunohistologicc features: the cellular infiltrate 
Slidess were negative when the primary antibody was omitted or irrelevant antibodies were 
applied.. The mean scores for the cell markers investigated in this study are demonstrated in 
Tablee 3. lmmunohistological analysis revealed no significant differences when the scores for T-
cells,, B-cells. and macrophages in ST from patients with RA were compared with the scores in 
STT from patients with ReA. The scores for infiltration by CD38' plasma cells (P = 0.01) and 
granzymee B+ NK cells (P < 0.05) were higher for patients with RA than for patients with ReA. 
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Conversely,, the scores for MAb67+ type B synoviocytes were higher for patients with ReA than 
forr patients with RA (P < 0.04). Statistically significant differences between either patients with 
earlyy RA and long-standing RA or those with early ReA and long-standing ReA were not found. 

CD3 3 

CD4 4 

CD8 8 

CD22 2 

CD38* * 

GranB* * 

Mab67* * 

CD68(1) ) 

CD688 (s) 

Rheumatoid d 

<< 1 yr 

(n=10) ) 

2.00 2 (0-4) 

2.2++ 1.0(1-4) 

1.77 2 (0-3) 

0.88  0.9 (0-2) 

2.22  1.2(0-4) 

1.66 + 0.8(1-3) 

0.99  0.9 (0-2) 

1.88 8 (1-3) 

2.55 8 (1-4) 

Arthritis s 

>> 1 yr 

(n=10) ) 

1.3++ 1.1 (0-3) 

1.44 1 (0-3) 

1.00 + 0.7(0-2) 

1.3+0.9(0-3) ) 

2.44 + 0.8(1-4) 

1.33 5 (1-2) 

0.77 7 (0-2) 

1.7+0.5(1-2) ) 

2.55 ) 

Reactive e 

<< 1 yr 

(n=6) ) 

0.88 8 (0-2) 

0.88  1.0(0-2) 

0.88 4 (0-1) 

0.77 8 (0-2) 

1.4  1.1 (0-3) 

0.77 5 (0-1) 

1.22 8 (0-2) 

1.77 + 0.8(1-3) 

1.88 + 0.8(1-3) 

Arthritis s 

>> 1 yr 

(n=5) ) 

1.66 9 (1-3) 

1.66 5 (1-2) 

0.55 ) 

0.55 6 (0-1) 

0.88 + 0.5(0-1) 

1.00 7 (0-2) 

1.88 4 (1-2) 

) ) 

2.00 7 (1-3) 

TableTable 3. /mmunohistologic features of synovial tissue from patients with rheumatoid arthritis (RA) and reactive 

arthritisarthritis (ReA): scores for infiltration by CD3+ T-cells, CD4+ cells, CDH+ cells. CD22+ B-cells, CD38+ plasma 

cells,cells, granzyme B+ (GranB} cells, MAb67+ type B synoviocytes, and CD68+ macrophages in the synovial lining 

layerlayer (I) and the synovial sublining (s). The data represent mean  SD (range); * p < 0.05. Mann-Whitney test, 

comparisoncomparison between scores for patients with RA (n - 20) and ReA (n = I J). 

II mmunohistologic features: cytokine expression 
Thee scores for IL-2, IL-4, and IL-10 did not differ significantly between patients with RA and 
ReAA (Table 4). The scores for IFNy were significantly higher for patients with RA than for 
patientss with ReA, independent of disease duration. For patients with RA the scores for IL-2, IL-
4,, and IL-10 tended to be higher in early disease than in long-standing disease, with the opposite 
tendencyy for patients with ReA. These differences were not statistically significant, except for 
IL-22 expression in ReA. 

IL-2 2 

IL-4 4 

IL-10 0 

IFN-y* * 

Rheumatoid d 

<< 1 yr 

(n=IO) ) 

1.11 ) 

1.11 ) 

0.88 9 (0-2) 

1.00 8 (0-2) 

Arthritis s 

>> 1 yr 

(n=IO) ) 

0.11 ) 

0.66 5 (0-1) 

0.33  0.5 (0-1) 

1.33 ) 

Reactive e 

<< lyr 

(n=6) ) 

0.00  0.0 (0-0) 

0.22 5 (0-1) 

0.22 4 (0-1) 

0.55 8 (0-2) 

Arthritis s 

>> 1 yr 

(n=5) ) 

) ) 

1.22 + 1.1 (0-2) 

0.66 5 (0-1) 

0,44 5 (0-1) 

TableTable 4. Semiquantitative scores for the number of cells in the synovial tissue positive for IL-2. IL-4. IL-10, and 
IFNyIFNy for patients with rheumatoid arthritis (RA) and reactive arthritis (ReA). The data represent mean  SD 
(range);(range); * p < 0.05. Mann-Whitney test, comparison between scores for patients with RA (n ~ 20) and ReA in = 
U). U). 
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DISCUSSION N 

Thee present study revealed variation in the immunohistologic features of synovium from patients 
withh RA and from patients with ReA, which were independent of disease duration. The mean 
scoress for synovial infiltration by lymphocytes, plasma cells, and granzyme B+ cells were 
significantlyy higher in RA than in ReA. Analysis of the cytokine profile showed higher scores 
forr IFNy+ cells in RA than in ReA, whereas the mean scores for IL-2, IL-4, and IL-10 did not 
differr significantly. 
Inn most studies on the immunohistologic features of ST from RA patients, synovial biopsy 
specimenss from patients with osteoarthritis were used as controls. Most of the markers for 
synoviall  inflammation are increased in RA in comparison with osteoarthritis. Since osteoarthritis 
iss traditionally considered a non-inflammatory arthropathy, it is preferable to include an 
immune-mediatedd joint disease, such as ReA, as control. Thus, the differences in the 
immunohistologicc features may point to specific features of synovial inflammation in RA. 
However,, bias could be introduced when comparing RA patients with ReA patients as a result of 
differencess in disease duration, since RA is a chronic disease, whereas ReA is usually self-
limiting.. Therefore, we also studied patients with early RA and a group of patients where the 
ReAA had a chronic course . In line with previous studies, the data from the present study support 
thee notion that in patients defined in clinical studies as having early RA, the inflammatory 
processess assessed by immunohistological techniques cannot be distinguished from those in 
establishedd disease ' " . The same seems true for ReA, although the scores for synovial lining 
layerr hyperplasia and for IL-2+ and IL-4+ cells tended to be lower in ReA of short duration 
comparedd with more chronic disease. Consequently, it is unlikely that differences in the cellular 
infiltratee and cytokine profile between RA and ReA can be explained by differences in disease 
duration. . 

Inn accordance with previous findings, the rheumatoid ST was characterized by synovial lining 
hyperplasiaa and by accumulation of lymphocytes, plasma cells, macrophages and relatively low 
numberss of other cell types such as PMNs and granzyme B+ cells in the synovial sublining 

'""  ~~\ We found a specific and significant increase in the mean scores for lymphocytes in 
rheumatoidd ST compared to ST from ReA patients, although the differences between the mean 
scoress for the individual subsets, T-cells and B-cells, were not statistically significant. 
Itt has previously been demonstrated that granzyme+ cells can be found in rheumatoid ST ,3*2(,-27

i 

wheree the majority of the granzyme B+ cells consist of natural killer (NK.) cells ' \ The increase 
inn the mean scores for the expression of granzyme B+ cells in ST from RA patients compared 
withh ReA patients is in accordance with recent findings which show a specific increase in the 
levelss of soluble granzyme B in rheumatoid synovial fluid 2*. 
Thee expression of T-cell derived cytokines was investigated in the present study, because it has 
beenn suggested that the balance between the production profile of T helper I (Thl)-Iike 
cytokines,, including IFNy and IL-2, and Th2-like cytokines, including IL-4 and IL-10, is 
differentt when RA and ReA are compared " . The increase in the expression of IFNy in ST from 
RAA patients compared with ReA patients extends previous studies, which described IFNy+ cells 
inn the absence of IL-2+ or IL-4+ cells when unstimulated synovial fluid mononuclear cells from 
RAA patients were analysed " and which reported increased expression of IFNy by lymphocytes 
inn ST from RA patients compared with patients with osteoarthritis 1:. Although the results 
presentedd here seem to differ from previous comparisons between ST from RA and from ReA 
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patientss that reported increased mRNA for IL-4 in ReA patients 3I, they confirm the increased 
Thl/Th22 ratio in RA when compared with ReA. 
Thee observation that the number of lymphocytes, plasma cells, granzyme+ NK cells, and IFNy+ 
cellss is specifically increased in rheumatoid ST contributes to recent debates on the 
pathophysiologyy of RA. Particularly, the recent observations that blockade of the macrophage-
derivedd cytokines tumour necrosis factor a (TNFa) and IL-l p ameliorates the disease have 
stimulatedd hypotheses that bring the macrophage in the centre of the pathophysiology of RA  3\ 
Otherr investigators have described fibroblast-like synoviocytes as transformed and autonomous 

33 3 

agressorss , but by what mechanisms the synovial macrophages and fibroblast-like synoviocytes 
becomee agressors remains to be defined. The observations presented here support the paradigm 
thatt RA may be a T-cell directed process in any phase of the disease. These cells can be divided 
intoo several subsets which may exert different effects via cell-cell contact and via the release of 
cytokiness "'. At least a subset of the CD4+ T-cells cells seems to orchestrate the local cellular 
infiltratee in RA . Furthermore, T-cells may stimulate B-cells to mature into plasma cells and to 
producee rheumatoid factors in particular. Granzyme+ cells mediate cytotoxicity and may also 
playy a role in maintaining functional abnormalities of B-cells in RA  36. Since granzyme B could 
degradee the proteoglycan component of cartilage at the pannus-cartilage junction ' , 
granzyme++ cells may also play a role in joint destruction in RA. 
Thee results support the view that the perpetuation of RA is a result of specific immune 
recognitionn in the joint and that granzyme B+ cells may play a role in joint destruction. 
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