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SUMMARY

significant among different group.

Objective: To detect the prevalence of wide array of autoantibodies in sera of patients with tuberculosis compared
with healthy control subject. Methods: Consecutive patients with recently diagnosed pulmonary and extra
pulmonary {axial & peripherial joints TB}, mean age 36.2 years. 41 males and 21 females. the autoantibodies are
R.F IgM, ANA, anti cls DNA. P-ANCA, ACL ENA {SSA SSB. RNP SM SCL70}. Results: Mean duration of
symptoms 15.69 & 15.70(SD) months. 82% had fever, 39.3% had cough and hemoptysis. 27% had arthralgia and
myalgia, 31.1% are diabetic and 24% are smoker serum level above the upeer normal limits were found in 25.7%
of patients with RF, ANA was 8.8% , 20% , 6.3% in pulmonary, peripheral, axial TB respectively , P-ANCA 10%,
6.3% & for anti DNA was 5% , 10% 7 6.3% for pulmonary, peripheral & axial ACL was 33.3, 12.5 pulmonary,
axial TB ENA was {SCL70 3.2%, SM 3.2% , RNP3.2%, SSA 8.1% SSB 6.5%} CONCLUSION ACL and RF was

INTRODUCTION

Mycobacterium tuberculosis (M TB) is the cause of
pulmonary TB and the clinical manifestation of infection
can be either acute or latent and a symptomatic,
depending on the immune response set up by the infected
patient after being exposed.™

Abbreviation

1. R F: Rheumatoid Factor

2. Anti-ds DNA: Anti-deoxyribonucleic acid (double
strand).

ACL: Anti cardiolipin Antibody.

ANCA: Anti neutrophil cytoplasmic Antibody.
ANA: Anti-nuclear Antibody.

ENA: Extractable Nuclear Antigen.

S: Significant.

N-S: Not Significant.

9. Pul: Pulmonary.

10. TB: Tuberculosis

11. AFB: Acid Fast Bacilli

N k~W

Since one third of the world's population carries M. TB
in its latent form, and that 5% develop active disease
during the first years of infection, its estimated that (8)
million new cases of TB and three million deaths occur
each year."? furthermore the risk of reactivation increases
as a consequence of associated pathology,
Immunosuppressive therapy, malnutrition and co-
infection with human immunodeficiency virus (HIV).F!

The standard diagnosis is still made by clinical
examination, direct sputum microscopy and by bacterial
culture.

The heterogeneous immune response observed, together
with the absence of reactivity to single antigen or to
specific group of antigens, suggest the existence of
variations among individuals as well as an influence of
disease stage.!

Secretary proteins of M TB are found to be the major
targets of immune recognition,®™ and the humeral
response against antigen of 6- 16 KDa associated
reactivity to these antigens is mainly present in
individual with active disease.” Also it's found that
antibodies to 88KDa,amalate synthase (GICB) and
(MPT5 1) were present in serum obtained during
incipient sub clinical TB.") In other study observed that
the antigens of M 'TB from 6 to 45KDa was found to be
immunologically important in patients with TB.[®

The articular manifestations of TB include TB arthritis
and TB spine.

Tuberculous Arthritis

TB arthritis is caused by infection of a joint with tubercle
bacilli human or rarely bovine type.

No joint is immune, but the joints most often affected are
the large joints such as hip and knee, the formation of
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"cold" abscess is a common feature, children and young
adults are most commonly affected.®!

Tuberculosis of the spine

Spinal TB has been known since antiquity, Elliot smith
described a typical case of TB of the spine with severe
curvature and loin abscess dating from around 3700 BC.

Dalechamps (1510) was the first to have described the
classical paraplegia and kyphotic deformity.

Sir percival pott (1779), whose name is still associated
with paraplegia due to TB of the spine.

Delpech (1828) and Rokitansky (1842) established that
TB bacilli caused spinal caries.

The lower thoracic and upper lumbar spine is the
commonest involved site.

About a fifth of newly diagnosed cases of TB are extra
pulmonary, and the spine is involved in 50% of cases of
bone and joint TB. The M.R.C trials from India and
Korea reported 38% involvement of adults over 40 years
and most of reports suggest an incidence of 30-40% of
children of both sexes being involved.

Radiographs remain inconclusive in 3% of cases;
computerized tomography revolutionized the diagnostic
results of TB of the abscesses.”

Autoimmunity and TB

Autoimmune diseases are defined as pathologic squeal of
immune response, It must be noted that presence of
natural auto antibody is normal feature in sera of healthy
individuals and their presence may only be
circumstantial or transitory, such natural auto antibodies
are usually present at low titer and have poor affinity for
their corresponding antigen and usually belong to IgM
class.™ the idea that infectious agents may represent one
of major environmental factors initiating autoimmune
responses is now generally accepted.*"*?

Links between autoimmune diseases and infection have
been described in several studies, as in cases of
myocarditis  following  Coxsackie's  virus and
trypanosomal infections.***! Rheumatic fever in relation
to streptococci.l*®

Ankylosing spondylitis and klebsiella."® Reactive
arthropathy and Epstein Barr viruses.’*® and recently
heart disease and chlamydia.!")

Patient with TB were important to be studied because of
earlier reports have established between M. TB and
autoimmunity for example auto antibodies such as ANA
Ig M RF have been detected in chronic pulmonary TB.*"

BCG
autoantibody production.

immunization has been shown to induce

[21]

Clones of T lymphocytes derived from rats with an
adjuvant arthritis induced by injections of 1M. TB in oil
may be arthritogenic.??

Recently a human monoclonal anti-DNA antibody was
found to bind three glycolipids derived from M. TB and
a mouse monoclonal antibody to M TB was found to
bind to DNA and synthetic polynucleotides and to share
a common idiotygae (16/6) with human monoclonal anti-
DNA antibodies.!*!

The range of autoantibodies induced in response to
common infections and their significance needs further
studies to establish the real relationship between them.

Autoantibodies
RHEUMATOID FACTOR (RF)

RF is a heterogeneous group of high molecular weight
IgM molecules directed against the antigenic sites on the
FC portion of the body own immunoglobulins.!

Antinuclear Antibody

An unusual antibody that is directed against structures
within the nucleus of the cell.

ANAs are found in patients whose immune system is
predisposed to react against their own body tissues and
result in production of antibodies. !

Anti-Neutrophil Cytoplasmatic Antibodies (ANCA)
ANCA are autoantibodies directed against antigens
found in cytoplasmic granules of neutrophiles and
monocytes. There is multitude of antigens recognized by
ANCAs.Although only two (i.e. protinase 3 {PR3} and
myeloperioxidase {MPQ}) have proven to be of clinical
significance.l?®

Anticardiolipin (ACL) Antibodies

An antibody directed against cardiolipin. ACL antibodies
are one of the antiphospholipid groups of antibodies that
associated with antiphosphlipid syndrome; they are
strongly associated  with venous and arterial
thrombosis.?”]

Aim of the Study

To detect the prevalence of a wide array of
autoantibodies in sera of patients with different groups of
TB (pulmonary axial & peripheral TB) compared with
healthy control. The autoantibodies are {anticardiolipin,
Anti-Neutrophil cytoplasmic Antibody (ANCA) & Anti-
dsDNA, Extractable nuclear antigen (ENA), Rheumatoid
factor, Anti-nuclear antibody (ANA).

SUBJECT, MATERIAL AND METHODS

This study was conducted in the period between 2015-
2017 on the following groups

I. Patient study group this group includes sixty one [61]
patients affected by TB [pulmonary, axial, peripheral
jointslforty one[41] are males and [21] are females all
patients are subjected to questionnaire
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2. healthy control group :this includes [20] healthy
persons [10] males and [101] are females.

From each individual 10 mil of blood was harvested
centrifuged and serum divided into aliquots and stored
at.? for further processing all sera was thawed once.

Materials

Kit and Chemicals

1. Kit of enzyme immunoassay for the quantitative [A
ig 'igM" igG] anticardiolipin determination of

2. Kit of enzyme immunoassay for quantitative of
ANA antibodies

3. Kit of enzyme immunoassay for quantitative
determination of IgM, IgA autoantibodies to double
stranded DNA

4. Kit of enzyme immunoassay for
determination of MPO auto antibodies

5. Kit of latex agglutination slide test for quantitative
determination of IgM RF

quantitative

Enzyme —linked immune sorbent assay for the
quantitative determination of ACL. (IgG, IgM, igA)
inhuman serum

Interpretation of Results

In a normal range study with serum samples from
healthy blood donors, the following ranges have been
established with ACL tests ACL screen {u/mil}

Cut off=10

The results were interpreted as follows, patients samples
with optical density value greater than or equal to cut off
value was considered positive for aCL, whereas optical
density values less than this cut off was considered
negative for ACL.

ANA Antibodies

ANA screen by enzyme-linked immunosorbent assay
(ELISA). It is designed for the qualitative screenings on
IgG class auto antibodies directed against SS-A (Ro),

SS-B (La), sm, RNP-70Kd, RNP/Sm, Sci-70,
centromere-b, jo- I.
Interpretation of Results
ANA screen
Index value
Negative <1.0
Positive l.o-1.2
Strong positive >or=1.2

Index value =OD sample/OD cut off

Enzyme-linked immuno sorbent assay for the
quantitative  determination of I1gG, IgM, IgA,
Autoantibodies to (Is DNA in human serum:

Patient results may be classified interims of negative,
positive or strong positive.

Alternatively the concentrations of the control may be
used to calculate a calibration curve for semi-quantitative
results.

The following ranges have been established with Anti cls
DNA {IU/ML} Cut off=25

Enzyme-linked immuno sorbent assay for the
quantitative determination of MPO Auto antibodies in
human serum.

Anti-MPO is a indirect solid phases enzyme-linked
immuno sorbent assay

(ELISA), it is designed for the quantitative measurement
of 1gG class auto antibodies directed against
myeloperoxidase (MPO)

Interpretation of results

In a normal range study with serum samples from
healthy blood donors, the following ranges have been
established with the Anti-MPO A.b. [U/MLI

Normal<< 5

Elevated> 5

Latex test

Clearly visible aggregates of latex particles with a clear
background indicates RF concentration Above 8.0 iu/ml.

Fine aggregates indicate a RF concentration close to 8.0
iu/ml. A smooth homogenous milky suspension indicates
a RF concentration below 8.0 iu/ml.

Reagent Composition

1 -Latex reagent

An aqueous suspension of latex particles coated with
human gamma olobulin 2-Diluent

Glycine buffered saline pH 8.2

3-positive control

A stabilized liquid containing RF at concentration
greater than 8.0iu/ml 4-Negative control

A stabilized liquid containing RF at a concentration less
than 8.0iu /ml

RESULT

Sixty one [61] patients from them[ 41] [67.1%] males
and 20 [32.8 ] females with mean age of [36 .21years ,
range of [18-761years twenty healthy control group 10
[50%] males and10 [50%] females with a mean age of|
36.8] years with range of 26-60] years

Statistical analysis was done using simple data
arrangement with number, percentage & standard
deviation, association between variables measured by
chi-square &fishers test . p value less than 0.05 consider
as significant

The study shows in tablel & tablel-A the TB is more
prevalent in the age group of [18-35years] of them 18
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(29.5%) with pulmonary TB & 11 patient (18.3%) with
extra pulmonary TB

Male gender [22] compared to [9] female patients in the
same age group.

There is no statistically significant difference [p
value=0.8] between all age groups in pulmonary and
extra pulmonary
The duration of the disease ranged between one month
— sixty months with a mean duration of symptoms
[15.961 months

Table 2 shows symptomatic presentation of patients with
TB, 35 patients [57.3%] diagnosed as pulmonary TB , 26
patients [42.6%] proved to have extra pulmonary TB
patients [82%] had fever and sweating . 42 patients
(70%) had loss of appetite and malaise 39 patients[65%]
had loss of weight , 24patients {39.3%} had cough , 19
patients {31.1%} are diabetic , 17 patients {27.9%} had
arthralgia and myalgia and 17 patients {27.9%}had
contact with th patients 16 patients {26.7%} had
hemoptysis with spuum. 15 patients {24.6%} are
smoker.

Radiological Parameters & Laboratory
{13.1 %0} had positive culture for AFB. 10 patient
16.4% had positive pleural fluid culture ESR ranged
between 40-100mm\hr PT and PTT tests are within
normal range in comparison with control.

* Table 3 shows chest X-ray manifestation.

Chest X-ray findings was:

16 patients {26.2%} present with infiltrations and hilar
lymph adenopathy.

12 patients {19.7%} present with apical density.

7 patients {11.5%} present with pneumonitis.

4 patients {6.6%} present with cavitations.

2 patients {3.3%} present with miliary TB.

MRI was suggestive in 22 patients {36.1%}.

Lupus anticoagulant was not available, also the test for
anti-jo-1, antiHiston and c-ANCA.

Table I-A: Shows age and gender comparison
between pulmonary and extra pulmonary TB groups.

o |
1835 . : b

3 i 4 4
36- 8 5 7 454.36.620 6 7
46551 4 2 4150835 4 }
3 ( 2 | 1]
36- L0 | 656.66.515
66-753.31.6
76-85
Tol 41 20 35 100 26 100 20 100

Table 2: shows symptomatic presentation in TB
patients.

25§ “ S
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1835 3645 4655 5665  66-75  76-85

Table 3: chest X ray manifestations of patients with
TB.

Seropreevalence of anti cardiolipin anti-bodies [ACL]
total (1gG, IgM, IgA).

Table 4: shows the following.

Pulm 11 33.3
Periph 0 0
Axial 2 12.5
P-value 0.047 S

There was statistically significant difference between

each group separately.
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Table 5: Seroprevalence of P-ANCA anti-bodies
among different groups SITE

PULM.

PERIPH 1 10
AXIAL 6.3
P value 0.27 NS

Table-5 shows the following.

There were no statistically significant différences
between each group.

Table-6

Seropravalence of Rheumatoid Factor (LGM)

Table 6 shows the following.

There was statistically significant difference between
each group.

PULM 9 25.7
PERIPH. 0 0
AXIAL

P value 0.018 S

Table 7: shows the SEROPREVALENCE ofRF (IgM)
among healthy control group.

Healthy control | N. 20
RF-1gM 1 |5

Table-8 Seroprevalence of Ana antibodies among the
different group.

PULM. 3 |88
PERIPH 2 20
AXIAL 1 |6.3
P value | 0.43 | NS

Table-8 shows, no statistically significant differences.

Seroprevalence of anti-DNA antibodies among different
groups

Table-9 Show no statistically significant differences.

PULM. 2 5
PERIPH. 1 10
AXIAL 1 6.3
P value 0.89 | NS

Show no significant statistically differences.

Table 10: Seroprevalence of Extractable Nuclear

Antigen {ENA}.
Antibody Axial Periph. P value
Pulm.

SSA 1129| 3 (188 1 |10 O. 145

NS

0.205

SSB 4114, 0 0 0 10| NS
SM 2|57 0 0 0 |0]0.46 NS
0.128

RNP 2157 0 0 2 |20 NS
SCL-70 (2|57 O 0 0 |0]0.46 NS

Table-10 shows the following

Antibodies among different groups show no statistically
significant differences

DISCUSSION

A total of (68.8%) of the (61) patients with TB

(pulmonary &extra pulmonary) had demonstrable

antibodies of them (9) patients (25.7%) had RF IgM

isotype of more than 8.0 IU /ml in our study (Table 6),

exclusively in pulmonary group which correlate with

other studies which state

e RF was prevalent in (13%) of TB patients (28).

e RF was prevalent in (20%) of TB patients (16).

e RF was prevalent in (62%) of TB patients (29), and
was (46.5 ° 0) and (40%) in other studies (31,21)
respectively.

RF test showed statistically significant differences in
relation to patient's age group and site of TB. (Pulmonary
& extra pulmonary) (P value 0.018).

RF is prevalent in one patient (5%) of control healthy
group. (Table 7).

ACL is detected in a total of 13 patients (2 1 .3%), {I |
(33.3%) with pulmonary TB and 2, (12.5% with axial
TB} in our study (Table 4), which correlate with the
other study in which ACL was prevalent in (30.3%) of
‘TB patients (31). And in other studies was (59% IgG,
46° 0 IGM isotype) (29) and (53%IgM) in patients living
in tropical areas (32).

ACL test showed statistically significant difference in
relation to patient age group and site of TB (pulmonary
and extra pulmonary TB). (PV 0047) ACL is not
detected in healthy control group.

ANA were detected in a total of 6 (9.8 °/0). patienets
{38.8% with pulmonary TB, 2(20%) peripheral TB and
one (6.3%) with axial T B} in our study (Table 8), which
relatively correlate with other studies finding, which
state ANA was prevalent in (20%) and (14%) (42 %) of
TB patients (29,31,16).respectively . The low level of
serum ANA in our study could be explained by it's high
level in pleural fluid (titer of I: 1280) for ANA IgG in
other study finding (33).

ANA dose not showed statistically significant difference
(P value 0.43) in comparison with groups of TB,

ANA is not detected in healthy control group.

Anti- ds DNA were detected in a total of 4(6.5 ° 0)
patients {2(5%) with pulmonary TB and one (10%)
peripheral, and one (6.3%) axial TB} in our study (Table
9). Which is in between with other two studies that state:
Anti -cls DNA was prevalent in (32%) of TB (29), and
it's not increased above normal serum level (31).

Anti-ds DNA dose not showed statistically significant
difference (P value 0.89) in comparison with groups of T
B. Anti-ds DNA is not detected in healthy control group.
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ENA were detected in a total of 17(27.8%) patients in
our study (Table 10).

SS Ais prevalent in axial TB (3, 18.8%).
SS B is prevalent in pulmonary TB (4, 1 1.4%).
RNP is prevalent in peripheral TB (2, 20%).

The study is relatively correlate with other studies, which
state that SSA is found in 64 °/0 of TB (29); also RNP is
detected in 15% and 4% of TB patients (29. 16
respectively).

SM was detected in 38%; in our study it is 5.7%. In our
ENA'S studies P values dose not showed statistically
significant difference in TB groups.

ENA is not detected in healthy control group. and could
be explained by the small number of our patient sample.
P —ANCA were detected in 2(3.7%) patients, {one
peripheral (10%) and other one is axial (6.3%)} in our
study. No data available confirm prevalence of ANCA in
TB.

P-ANCA dose not showed statistically significant
difference (Pvalue 0.27) in groups of TB.

P-ANCA is not detected in healthy control group.

The low level of detectable anti bodies possibly due to
removal of the anti-bodies from circulation by immune
complex formation as confirmed by it's elevated levels in
sputum (AFB+++) positive (34).

CONCLUSION

These results taken overall point to several conclusions:

Serum level.

1. RF, ACL could be considered significant among
different groups of TB.

2. Almost all other antibodies in our study are elevated
above their normal.

3. Some autoantibodies are easily induced.

4. The presence of some autoantibodies is insufficient
to induce autoimmune disease.

5. More specific antibodies might be produced by
molecular mimicry or idiotypic cross-reactions.

REFRERANCE

1. Orme 1M the latent tuberculosis bacillus.
International journal of tuberculosis and lung disease
2001; 5: 589-593.

2. Dye C, Scheele S, DOlin P, Pathania Raviglione MC
Global burden of TB: estimated incidence,
prevalence & mortality by country. Joumal of the
American medical association, 1999; 282.

3. Rook GAW & Pando RI-I the pathogenesis of TB
Annual review of microbiology, 1996; 5: 259-284.

4. Lyashchenko K, Colangeli R, Houda M, Jahali HA,
Menzies D & Gennaro ML -heterogenous antibody

10.

11.

12.

13.

14.

15.

16.

17.

responses in TB infection & immunity, 1998; 66:
3936-3940.

Suraj B, Ranish Kumar, Mamta, Kalva, & Indu
verma Peripheral blood & pleural fluid mononuclear
cell. Response. Low molecular mass secretary
polypeptide of Myco. TB in human models of
immunity to TB Infec & Immunity, 2005; 3547-
3558.

Beck T,. Leite M, Arruda S, & Ferreire. W Humoral
responce to low molecule weight antigens of Myco.
TB by TB patients and contacts. Braz, j, Med, Res,
2005; 38(04) 587-596.

Krishna K, Singh, Yuxin Dong, John T, Belisle,
Jeffery Havder, Vijay.K, & Arora, Antigens of M-
TB recognized by Antibodies during incipient sub
clinical TB. Clin Diag Lab Immun, 2005; 12(2):
354-358.

RoafR, Kirkcaldy-Willis WH & Cathro, A J M
Surgical Treatment of Bone & Joint TB outline of
Orthopaedics Edinburgh: Livingstone, 1975; 7: 51.
Mir Sadat Ali, The modern management of TB of
spine. Post Graduate Doctor, Middle East, 1987;
12(3): 132-138.

Camacho MT, Outschoorn Tellez A & Sequl.
Autoantibody profile in the sera of patients with Q
fever. J of Autoimmune Diseases, 2005; 2: 10.
Kamradt T, Goggel R, & Erg K J: Induction,
exacerbation & inhibition of allergic and auto
immune diseases by infection. Trends Immunol,
2005; 26: 260-267.

Beher SM, Porcelli SA. Mechanisms of auto
immune disease Induction, The role of the immune
response to microbial pathogens. Arthritis Rheum,
1995; 38: 458-476.

Kaplan D, Ferrari |, Lopez Bergami P, Mahler E,
Levitus G, Chiale P, Hoebekes J, Van Regenmortel
MH V & Levin MJ. Antibodies to ribosomal P
proteins of Trypanosoma cruzi in Chagas disease
possess functional autoreactivity with healt tissue
and differ from anti - P Aautoantibodies in Lupus.
Proc Natl Acad USA, 1997; 94: 1'0301-10306.

Wolf gram L J, Beisel WK, & Rose NR.Heart-
specific ~ autoantibodies  following murine
Coxsackievirus B 3 myocarditis. J Exp Med, 1965;
161: 1112-1 121.

Kaplan M H & Meyeserian M.An immunological
cross-reaction between Group-A Streptococcal cells
and human heart tissue. Lancet, 1962; I: 706-710.
Isenberg DA, Maddison P, Swana G, Skinner PR,
Swana M, Jones M, Addisonl, Dudeney C, Shall S,
Roiewy AEL, & Shoenfeld Y. Profile of auto
antibodies in the serum of patients with TB,
klebsiella & other Gramnegative infectios. Clin Exp
Immunol, 1987; 67: 516 —523.

Vaughan JH, ValbrachtJR, Nguyen MD, Handley
HH, Smith RS, Partic K, & Rhodes GH. Epstein-
barr  virus-induced autoimmune response |
Immunoglobulins M Auto antibodies to proteins
mimicking &not mimicking Epstein Barr virus

WWW.ejpmr.com

17




Faris et al.

European Journal of Pharmaceutical and Medical Research

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Nuclear Antigen | . J Clin Invest, 1995; 95: 1306-
1315.

Vaughan JH, Valbracht JR, Nguyn MD, Handley
HH Smith 1QS, Patrick K & Rhodes GH. Epstein —
Barr virus-induced autoimmune responses I
immunoglobulin G autoantibodies to mimicking
&not mimicking epitopes.presence in autoimmune
disease. J Clin Inves, 1995; 95: 1316-1327.
Bachmaier K, Neu N, de la maza LM, Pal, Hassel A
& Penninger JM. Chlamydia infections &heart
disease linked through antigenic mimcry. Science,
1999; 283: 1335-1339.

Lindquist KJ, Coleman RE&Osterland CK,
Autoantibodies in chronic pulmonary TB. J Chron
Dis., 1970; 22: 717.

Torisu M, MiyakaraT Shinohara N, Ohsato K
&Sonozak | H. Anew side effect of BCG
immunotherapy-BCG induced arthritis in  man.
Cancer immunol, immune Therapy, 1978; 55: 77.
Cohen R, Holoshitz j, Vaneden W, & Frenkel, A, T
Lymphocyte clones illuminate
pathogenesis&effective therapy in experimental
arthritis. Arthritis Rheumat, 1985; 28: 841.
Shoenféild, Y, Vilner, Y, Coates, A, R, M, Rauch, J,
Lavie, G, Shaul- D&Pinkhas, J. Monoclonal
antibodies to TB react with DNA & monoclonal anti
DNA autoantibodies react with M-TB. Clin Experm
Immunol 1986;66 255.

Johanson M Page Faulk W, Clin.
Immunopath, 1976; 06: 414-430.
http://www.medicinenet.com/script/main/hp.asp.
Medicine Net Home.Med Terms medical dictionary
A-Z.Antibody, antinuclear Last Editorial Review:
3/26/2002.

Kallenberg CG, MulderAH & Tervaert JW.
Antineutrophil ccytoplasmic antibodies: a growing
class of autoantibodies in inflammatory disorders.
Am. J.Med, 1992; 93: 675-82.

Sheng YK DA, & KirilisSA.B2-Glycoprotein I:
target antigen for "antiphosphlipid antibodies":
immunological&molecular aspects. Lupus, 1998; 2:
5-9.

Singer J, Plotz M, Peralta F, &Lyons, HC The
presence of anti-gamma globulin factors in sera of
patients with active pulmonary T B. Ann. intern.
Med., 1962; 56: 545.

Ori, Elkayam, Rafael, Segal. Moshe, Lidgi, Hzhak,
Golan, Irena kessel, & Dan caspi. ACR /ARHP 2005
San Diego California, Nov 12-17 Tel Aviv medical
Center, Israel, shmuel Arofe Medical center Beer
Yaakov Israel.(Not puplished).

Liotta S, Ormodel-zorini C, Graziani B, &
Scandariato V Comportamento delle prove di
agglunatzione per il"fattore rheumatoide’ -nella TB,
Med.Clin sper, 1965; 15: 157.

Adebojo AO, Charles P, Maiani RN & llazeleman
BL. Auto antibodies in Malaria, TB, Hepatitis B in
west Africa population. Clinical Exper Immunol,
1993; (I): 37-6.

Immunol.

32.

33.

34.

Santiago, MB, Cossermell. W, Tuma, MF, pinto,
MN, Oliveira RM.Autoantibody in patients with
infectious diseases Clin. Rheumat 1989; 8(1): 23.
Win T, Groves AN & Phillips GD Anti-nuclear
antibody positive pleural effusion in a patient with
TB. Respirology. 2003.Sep, 8(3): 396-7

Shenda N, Gupta S, Kumar S &Harinath, BC. High
level of detectable anti bodies in sputum of TB
patients. Indian J. patholmicrobiol, 2004; 47(3):
438-40.

WWW.ejpmr.com

18




