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Association between certain cancers and the 
presence of auto-antibodies has been previously 

reported especially during the last 2 decades.1 Various 
abnormalities of the humoral immune response are 
common in patients with malignant diseases.2 This 
may be associated to the disarray of the immune 
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system caused by the malignant diseases or may be 
an attempt by the immune system to react against the 
tumor cells.3 In addition, cell-mediated immunity is 
impaired by the dysfunction of the immune response, 
resulting in the uncontrolled growth of the malignant 
cells.3  In one hand, immunofluorescence technique 

Objectives: To investigate the prevalence of a group of 
different autoantibodies, in Omani patients with gastric 
cancer, and to examine whether their presence correlates 
with clinical course of the disease.

Methods:   Ninety-three Omani patients with gastric 
cancer, and 100 gender-matched blood donors were 
investigated for the presence of 15 different auto-
antibodies against nuclear antigens (ANA), extractible 
nuclear antigens (ENA), Scleroderma antigen (Scl-70), 
Sjogren syndrome antigen A/B (SSA/B), Smith antigen 
(Sm), ribonucleoprotein (RNP), Jo-1 antigen, double 
stranded DNA (ds-DNA), parietal cell antibodies (APCA), 
reticulin antibodies (ARA), smooth muscle antibodies 
(ASMA), proteinase 3 (PR3), myeloperoxidase (MPO), 
and mitochondria antibody (AMA). Antinuclear antigen 
were detected using human epithelial cells-2 (Hep-2 cells). 
Anti-dsDNA antibodies were measured using Crithidia 
lucilia slides; APCA, ARA, and ASMA were examined 
using mouse liver, kidney, and stomach sections. Other 
autoantibodies were detected using commercially available 
ELISA kits. Seventy-three out of the 93 patients with 
gastric cancer were divided into 4 groups (stages I to IV) 
according to disease severity. This study was conducted in 

ABSTRACT

the period of 2001-2005 in the Department of Microbiology 
and Immunology Laboratories of the College of Medicine 
and Health Sciences, Sultan Qaboos University, Muscat, 
Oman.

Results:  Approximately 40% of the autoantibodies 
investigated were found to be significantly higher in 
patients with gastric cancer than in normal controls. These 
autoantibodies are ANA (57.3 versus 14%, p<0.0001), anti-
ENA (38.7 versus 13.9%, p<0.01), anti-Scl-70 (29 versus 
5%, p<0.001), ARA (19.8 versus 3.1%, p<0.0001), ASMA 
(72.9 versus 31.6%, p<0.01), and anti-PR3 (21.5 versus 
5.3% p<0.01). Generally, the presence of auto-antibodies 
was more frequent in stage III and IV compared to stage I 
and II. However, some autoantibodies (ENA, SSA, Scl-70, 
and ASMA) were more common in stage II than stage IV.  

Conclusion: Auto-antibodies are more prevalent in the 
serum of patients with gastric cancer compared to healthy 
controls. Some of these auto-antibodies may prove to be 
important markers of prognostic values in patients with 
gastric cancer.
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revealed elevated titers of antinuclear auto-antibodies 
(ANA) among cancer patients.4 On the other hand, 
some studies reported that no increased incidence of 
ANA in malignant conditions.5 Similarly, contradictory 
results were reported with anti-parietal cells antibodies 
(APCA).6 Moreover, high levels of antibodies to single 
stranded DNA (ssDNA), ribonucleoproteins (RNP), 
and Smith (Sm) antigens were reported in sera of 
patients with lymphoma.2 In breast cancer, both anti-
centromere protein (anti-CENP) (33% versus 8%) 
and anti SSB (44% versus 24%) auto-antibodies had 
higher positivity compared to controls.7  Furthermore, 
elevated levels of auto-antibodies against ssDNA, 
ds-DNA, cardiolipin, actin, myosin, tropomyosin 
and ganglioside antibodies were detected in serum 
of patients with gastric cancer, but found not to be 
statistically significant.8  Several  studies have shown 
that patients with autoimmune conditions such as 
Sjogren syndrome and rheumatoid arthritis develop 
neoplastic diseases especially lymphoma, more 
frequently than the general population.1 This may 
indicate an important role of such auto-antibodies in 
the development and progression of cancer.1  The aim 
of the present study was to investigate the prevalence 
of a panel of 15 different auto-antibodies in the sera of 
patients with gastric cancer and to examine whether 
their presence correlates with clinical course of the 
disease.

Methods.  Serum samples were obtained from 
93 consented patients with gastric cancer (49 males 
and 44 females), attending the Oncology Clinic, 
Sultan Qaboos University Hospital (SQUH), Muscat, 
Oman, during the period of 2001-2005. The patients 
were aged between 22-85 years, average of 55 years. 
Seventy-three patients were grouped into 4 different 
stages according to the severity of the disease (during 
the data analysis the clinical staging was available 
for 73 patients; therefore correlation was made with 
these patients). A total of 100 healthy blood donors 
(50 males and 50 females), aged between 20-54 years, 
average of 34 years, served as the study control group.
None of the patients or blood donors had a previous 
history of autoimmune disease, or any disease that 
could be associated with presence of auto-antibodies. 
This has been verified by a questionnaire and during 
their clinical investigations. All participants submitted 
their written informed consent before being enrolled 
in the study. Clotted blood samples were obtained 
from participants and the separated sera were stored 
at -20oC and tested for auto-antibodies within 6-12 
months. Antinuclear antigen were detected using 
human epithelial cells-2 (Hep-2 cells). Crithidia 
lucilia slides were used to identify anti-ds-DNA. For 

the detection of antibodies to parietal cells (APCA), 
reticulin antibodies (ARA), smooth muscle antibodies 
(ASMA), we used mouse liver-kidney-stomach 
sections as the substrate. All slides were purchased 
from Binding Site, UK. Tests were performed 
according to manufacture instructions. Briefly, 
sera were screened at 1/40 dilution except for anti-
dsDNA, at a screening dilution of 1/10. A volume of 
30 µl of diluted sera was added onto appropriate slide 
and incubated for 30 minutes at room temperature. 
Slides were washed twice in phosphate buffer saline 
(PBS), and fluorescence isothiocyanate (FITC)-
conjugated polyvalent goat anti-human IgG was 
added and incubated for further 30 minutes at room 
temperature. After that, slides were washed again in 
PBS, and examined under fluorescence microscope 
(OLYMPUS, USA).  Commercially available ELISA 
kits for the detection of antibodies to extractible nuclear 
antigens (ENA), SS-A, SS-B, Sm, Scleroderma 
antigen (Scl-70), RNP, Jo-1, and mitochondria antigen 
(M2), were purchased from INOVA diagnostic, USA. 
Enzyme-linked immunosorbent assay kits for the 
measurement of antibodies to proteinase-3 (PR3), 
and myeloperoxidase (MPO), were obtained from 
Binding Site, UK. Antibodies were tested following 
the manufacturer instructions. Briefly, diluted sera 
(1:100) were added to ELISA plate coated with the 
specific antigen, and incubated for 30 minutes at room 
temperature. Plates were washed 3 times, and purified 
peroxidase labeled antibody to human IgG or IgM 
was added, and incubated for further 30 minutes at 
room temperature. All plates were washed again and 
the substrate (TMB) was added. After 30 minutes, the 
reaction was stopped with 0.3M sulfuric acid or 3M 
phosphoric acid. The optical density (OD) was read at 
450 nm on a microplate reader (Labsystem, Multiskan 
MS, Finland). The data were analyzed using EPI Info 
Statistical Program, and the percentage of the high titer 
sera samples was compared to the normal controls by 
the Chi-Square Test. Fisher exact results were used 
for values less than 5.  The probability values <0.05 
were considered significant. 

Results.  Gastric cancer patients showed 
significantly higher percentage of some positive auto-
antibodies than the controls. Antinuclear antigens 
were present in 55 of the 93 gastric cancer patients 
(59.1%) compared to 14 of the 100 normal controls 
(14%), p<0.0001 (Table 1).  Moreover, in gastric 
cancer patients, the ANA titer range was between 
1:40 to ≥1:640, whereas in normal controls the titer 
does not exceed 1:80. The most common Hep-2 
pattern was the speckled, which was dominant in both 
gastric cancer and in normal controls (approximately 
65% of total positive ANA). Several other patterns 
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were observed in gastric cancer patients and not in 
normal controls including: cytoplasmic reaction such 
as ribosomal pattern (2 patients), other cytoplasmic 
reaction (4 patients), centriole (2 patients), multiple 
nuclear dots (one patient), and a strong unusual 
pattern with multiple large cytoplasmic dots (one 
patient). Similarly, anti-ENA was elevated, in patients 
with gastric cancer (38.7%) compared to normal 
controls (13.9%), p<0.001. Scleroderma antigen-
70 was significantly (p<0.001) dominant in gastric 
cancer patients (29%) compared to normal controls 
(5%), Table 1.  Significant statistical differences were 
observed between gastric cancer patients and normal 
controls with ARA (20.4% versus 2%, p<0.0001), 
ASMA (75.3% versus 24%, p<0.01), and anti-PR3 
(21.5% versus 5.3%, p<0.01) (Table 1). Furthermore, 
in gastric cancer patients the titer range for ARA was 
between 1:40 to 1:280, and for normal controls was 
between 1:40 to 1:160. Similar pattern was observed 
with ASMA; gastric cancer patients had higher titer 
range (1:40 to 1:1280) of ASMA than normal controls 
(1:40 to 1:160).  In addition, some auto-antibodies 
(SS-A, Sm, RNP, APCA, and MPO), were slightly 
more frequent in gastric cancer patients compared 
to normal controls, but statistically insignificant. 
Anti-ds-DNA and anti-mitochondrial antibodies were 
not detected in gastric cancer patients or in normal 
controls (Table 1).

Table 2 shows the frequency of auto-antibodies 
in different stages of the gastric cancer. Two patients 

were in stage I, 14 in stage II, 25 in stage III, and 
32 in stage IV. The total number of  positive auto-
antibodies in stage III (49%) and IV (34%) was 
significantly (P<0.05) higher than stage I (3.2%) 
and stage II (13.5%). However, the percentages of 
some auto-antibodies (ENA, Sjogren syndrome antigen 
[SSA], Scl-70, and ASMA) were slightly higher in 
stage II than stage IV;  the variation in the number of 
patients in each group and number of positive cases, 
such elevation is not statistically significant.

Discussion.  The presence of auto-antibodies 
in the serum of normal people and in patients with 
cancer has been the field of intensive study for the 
last decade. Auto-antibodies against ssDNA, and 
extractible nuclear antigens2 cardiolipin,2,5 anti-
parietal cell antibodies,6 and thyroid antibodies,9 have 
been reported to increase in many types of cancer. In 
this present study, we have statistically shown higher 
occurrence of 6 auto-antibodies (ANA, ENA, Scl-70, 
ARA, ASMA, and PR3) out of 15 auto-antibodies 
studied in patients with gastric cancer compared to the 
healthy controls. These auto-antibodies when present 
may indicate a worse prognosis, and may be used as 
prognostic markers for patients with gastric cancer.  A 
high prevalence of ANA has been reported in patients 
with malignant disease,4 in spite of some conflicting 
results,5 the clinical and biological significance of 
these auto-antibodies has not been well characterized. 
It is still not clear to what extent the contribution of 

Table 1 - Frequency of different auto-antibodies in Omani patients with gastric cancer. 

Auto-antibody Number of positive/total number (%) P-value

Normal controls       Patients with gastric 
cancer

Antinuclear auto-antibodies 
Anti-reticulin antibodies (R1)
Extractible nuclear antigens
Scleroderma antigen-70
Sjogren syndrome antigen-A
Sjogren syndrome antigen-B
Smith antigen
Ribonucleoprotein
Jo-1 antigen
Anti-smooth muscle antibodies 
Proteinase 3
Anti-parietal cell antibodies 
Myeloperoxidase
Double standard-DNA
Anti-mitochondria antibody

14/100
2/100
13/93
4/80 
8/93 
1/93 
1/93 
2/93 
1/93 

24/100 
5/93 

1/100 
0/93 
0/93 
0/93 

 (14.0)
   (2.0)
 (13.9)
   (5.0)
   (8.6)
   (1.1)
   (1.1)
   (2.2)
   (1.1)
(24.0)
(5.3)
(1.0)
(0.0)
(0.0)
(0.0)

55/93
19/93
36/93
27/93
12/93
1/93
2/93
3/93
1/93

70/93
20/93
3/93
1/93
0/93
0/93

(59.1)
(20.4)
(38.7)
(29.0)
(12.9)
  (1.1)

    (2.15)
  (3.2)
  (1.1)
(75.3)
(21.5)
  (3.2)
  (1.2)
  (0.0)
  (0.0)

<0.0001
<0.0001
<0.001
<0.001

NS
NS
NS
NS
NS

<0.01
<0.01

NS
NS
-
-

NS -  Not significant, negative sign - Not detected 
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these auto-antibodies to cellular transformation might 
be.4,10  We have demonstrated a significant prevalence 
of ANA among gastric cancer patients compared to 
healthy controls. Low ANA titers (<1:80) were most 
often detected in both, healthy individuals and gastric 
cancer patients, but titers from 1:160 to ≥1:640 were 
detected in 16 patients with gastric cancer (29%) 
but not in the healthy control group. Our results 
are in agreement with previous studies showing 
positive ANA occurring in up to 28% of patients 
with various types of malignancies.4,10,11  Extractible 
nuclear antigens are soluble nuclear and cytoplasmic 
components that are targets for auto-antibodies. To 
date, over 100 different antigens have been described 
of which only 6 (SSA, SSB, Sm RNP, Scl-70, and 
Jo-1) are sufficiently important to be tested on routine 
clinical basis. Auto-antibodies to these antigens are 
usually associated with autoimmune diseases.12-14 
Elevated levels of auto-antibodies against ENA 
were reported in untreated lymphoma patients.15 
Our observations were in a partial agreement with 
the study of Gergely et al.15 Among the 6 different 
ENA tested, only Scl-70 (Topoisomerase-1) was 
significantly (p<0.001) elevated in patients with 
gastric cancer (29%) compared to normal controls 
(5%). Topoisomerase-1 is a DNA binding protein that 
regulates DNA topology. This enzyme is the target 
of anti-neoplastic agents such as camptothecins.16 
Antibodies to Scl-70 are specific markers for 
scleroderma patients,17 and elevation of these auto-
antibodies in gastric cancer has not been reported 
before. To our knowledge this is the first report 
demonstrating high level of anti-Scl-70 antibodies in 
gastric patients’ sera. We do not know the significance 
of this observation at present, but it deserves more 
future research.  Anti-reticulin antibodies  and ASMA 

were not well characterized in gastric cancer patients 
and we have shown in this study a high occurrence of 
these auto-antibodies in such patients. Type-1 ARA is 
strongly associated with celiac disease,18 and also can 
be found in approximately 5% of healthy people.19 
An increased incidence of ARA was observed in 
carcinomas of the urinary bladder, prostate and 
kidney, when compared to healthy controls.20 No 
previous study to our knowledge has demonstrated 
an association of ARA or ASMA with gastric cancer. 
The significance of the correlation of ARA and ASMA 
with gastric cancer requires further investigation.

Moreover, we have demonstrated that the 
occurrence of the auto-antibodies studied in gastric 
cancer patients at late stages (III and IV) were at 
higher levels compared to patients in early stages (I 
and II). This could be related to the disruption of the 
immune system. Our observation was in contrast with 
previous studies,4,21,22,23 which showed that occurrence 
of auto-antibodies (ssDNA, actin, ganglioside, 
and APCA) in patients with early stages of their 
diseases (I and II) was higher compared to patients 
at late stages (III and IV). Moreover, Reitzig et al23 
demonstrated that APCA were more often found in 
patients with early than with advanced gastric cancers 
and attributed this to loss of antigens or binding of 
antibodies in immune complexes.  In our study, low 
prevalence of APCA was found in both gastric cancer 
patients and normal controls. Furthermore, a slight 
increase in some auto-antibodies, such as ASMA 
and SSA, was observed in early stages (stage II) than 
late stages (stage IV), but statistically insignificant. 
Discrepancy between our observations and previous 
findings may be related to the difference in the types 
of the auto-antibodies examined in those studies. 
Further studies are required to characterize the role 

Table 2 - Prevalence of auto-antibodies in patients at different stages of gastric cancer.

Stage of the 
gastric cancer

No. of 
patients (%)

Number of positive auto-antibodies (%) Total of 
positive 

auto-
antibodyANA ENA Scl-70 SSA ARA ASMA* PR3

Stage I
Stage II
Stage III
Stage IV

  2   (1.1)
14   (8.0)
25 (14.4)
32 (18.4)

 1 (50)
    6 (42.8)

20 (80)
16 (50)

0
    4 (28.5)

11 (44)
    7 (21.8)

0
   3 (21.4)

9  (36)
   6  (18.7)

0
   2 (14.2)

5 (20)
   1   (3.1)

1 (50)
0

6 (24)
   6 (18.7)

1 (50)
2 (14)
3 (12)
1   (3)

 1 (50)
0

8 (32)
6 (18)

      4    (3.2)
    17  (13.5)

62 (49)
43 (34)

*ASMA has a titer of ≥1:160, ANA - Antinuclear auto-antibodies, ENA -  Extractible nuclear antigens
Scl-70 - Scleroderma antigen-70, SSA - Sjogren syndrome antigen-A, ARA - Anti-reticulin antibodies, ASMA - Anti-smooth muscle antibodies

PR3 - Proteinase 3
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of auto-antibodies in malignancy and to assess their 
diagnostic and/or prognostic values. 

References

  1.  Ehrenfeld M, Abu-Shakra M, Buskila D, Shoenfeld Y. The 
dual association between lymphoma and autoimmunity. 
Blood Cells Mol Dis 2001; 27: 750-756.

  2. Swissa M, Cohen Y, Shoenfeld Y.   Autoantibodies in the sera 
of patients with lymphoma. Leuk Lymphoma 1992; 7: 117-
122. 

  3. Chiou SH, Sheu BC, Chang WC, Huang SC, Hong-Nerng H. 
Current concepts of tumor-infiltrating lymphocytes in human 
malignancies. J Reprod Immunol 2005; 67: 35-50. 

  4. Solans-Laque R, Perez-Bocanegra C, Salud-Salvia A, 
Fonollosa-Pla V, Rodrigo MJ, Armadans L, et al. Clinical 
significance of antinuclear antibodies in malignant 
diseases: association with rheumatic and connective tissue 
paraneoplastic syndromes. Lupus 2004; 13: 159-164. 

  5. Swissa M, Amital-Teplizki H, Haim N, Cohen Y, Shoenfeld Y. 
Autoantibodies in neoplasia. An unresolved enigma. Cancer 
1990; 65: 2554-2558.

  6. Ito M, Haruma K, Kaya S, Kai H, Masuda H, Ohta M, 
et al. Implication of anti-parietal cell antibody levels in 
gastrointestinal diseases, including gastric carcinogenesis. 
Dig Dis Sci 2002; 47: 1080-1085.

  7. Atalay C, Atalay G, Yilmaz KB, Altinok M. The role of 
anti-CENP-B and anti-SS-B antibodies in breast cancer. 
Neoplasma 2005; 52: 32-35.

  8. Konstandoulakis MM, Syrigos KN, Leandros M, 
Charalabopoulos A, Manouras A, Golematis BC. 
Autoantibodies in the serum of patients with gastric cancer: 
their prognostic importance. Hybridoma 1998; 17: 431-435. 

  9.  Chung JK, Park YJ, Kim TY, So Y, Kim SK, Park DJ, 
et al. Clinical significance of elevated level of serum 
antithyroglobulin antibody in patients with differentiated 
thyroid cancer after thyroid ablation. Clin Endocrinol 2002; 
57: 215 -221.

10.  Fernandez-Madrid F, VandeVord PJ, Yang X, Karvonen RL, 
Simpson PM, Kraut MJ, et al. Antinuclear antibodies as 
potential markers of lung cancer. Clin Cancer Res 1999; 5: 
1393-1400.

11.  Zuber M. Positive antinuclear antibodies in malignancies. 
Ann Rheum Dis 1992; 51: 573-574.

12.  Sherer Y, Gorstein A, Fritzler MJ, Shoenfeld Y.  Autoantibody 
explosion in systemic lupus erythematosus: more than 100 
different antibodies found in SLE patients. Semin Arthritis 
Rheum 2004; 34: 501-537. 

13.  Wenzel J, Gerdsen R, Uerlich M, Bauer R, Bieber T, Boehm 
I. Antibodies targeting extractable nuclear antigens: historical 
development and current knowledge. Br J Dermatol 2001; 
145: 859-867.

14.  Phan TG, Wong RC, Adelstein S. Autoantibodies to extractable 
nuclear antigens: making detection and interpretation more 
meaningful. Clin Diagn Lab Immunol 2002; 9: 1-7. 

15.  Gergely L, Danko A, Csipo I, Varoczy L, Sipka S, Zeher M, 
et al. Antibodies against extractable nuclear antigen in non-
Hodgkin lymphoma patients. Scand J Immunol 2005; 61: 
343-346.

16.  Wakelee HA, Sikic BI.  Activity of novel cytotoxic agents in 
lung cancer: epothilones and topoisomerase I inhibitors. Clin 
Lung Cancer 2005; 7: S6-S12.

17.  Pope JE. Scleroderma overlaps syndromes. Curr Opin 
Rheumatol 2002; 14: 704-710.

18. Lerner A, Kumar V, Iancu TC. Immunological diagnosis of 
childhood coeliac disease: comparison between antigliadin, 
antireticulin and antiendomysial antibodies. Clin Exp 
Immunol 1994; 95: 78-82. 

19.  Al-Jabri AA, Al-Belushi MS, Nsanze H, Frequency and 
levels of autoantibodies in healthy adult Omanis. Ann Saudi 
Med 2003; 23: 372-375. 

20. Kurki R, Linder E, Miettinen A, Alfthan O, Heikkinen A, 
Pasternack A. Tissue antibodies in malignant and benign 
urogenital disease. Int J Cancer 1977; 19: 332-336. 

21.  Syrigos KN, Konstantoulakis MM, Fyssas I, Katsilambros N, 
Golematis BC.  Autoantibodies against insulin and beta-islet 
cells in pancreatic adenocarcinoma: a possible explanation 
for diabetes mellitus. Int J Cancer 1996; 66: 624-626

22. Fyssas I, Syrigos KN, Konstantoulakis MM, Tsibloulis V, 
Manouras A, Peveretos P, et al.    Thyroid autoantibodies and 
thyroid function in patients with pancreatic adenocarcinoma. 
Acta Oncol 1997; 36: 65-68.

23. Reitzig P, Apostoloff E, Wildner GP, Gutz HJ, Irro F. Parietal 
cell antibodies and stomach cancer. Arch Geschwulstforsch 
1983; 53: 341-344. 


