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Anti-deoxyribonucleic acid 
or anti-dsDNA is an important au
toantibody which can be present in 
systemic rheumatic diseases. I It has 
been reported that anti-dsDNA is 
highly specific to systemic lupus 
erythematosus (SLE) and the level 
of circulating anti-dsDNA also cor
related with severity of the disease. 
Sixty percent of the patients who 
had high reciprocal titer of anti-ds
DNA have active SLE and eighty 
percent of those who had high level 
of anti-dsDNA eventually develop 
lupus nephritis. 2

.3 The detection of 
circulating anti-dsDNA antibody in 
the sera of those patients is one of 
the criteria used in diagnosis of ac
tive SLE. The importance of exami
nation of anti-dsDNA has led to the 
development of many serological 
tests such as radioimmunoassay 
(RIA), enzyme-linked immunosor
bent assay (ELISA), and indirect 
immunofluorescence (lFT) .3 In 1FT, 
the hemoflagellate protozoan, Cri
thidia luciliae is used as antigen 
substrate since its kinetoplast con
tains double stranded DNA. 1FT 
has been used as the standard me-

SUMMARY The indirect immunoperoxidase (liP) method was modified 
and improved for detecting anti-dsDNA. Using fetal calf serum to block 
the non-specific antibodies and staining with chromatic substrate solution 
at pH 6.2, the performance time is substantially decreased and the 
patterns of positive and negative staining are easily distinguished. liP was 
compared with indirect hemagglutination (IHA), latex agglutination (LA) 
and the standard method indirect immunofluorescent technique (1FT). The 
sensitivities and specificities of the three methods were studied in 507 
sera from various sources. Using 1FT as the gold standard, sensitivities of 
liP, IHA, LA were 98.18%,88.18% and 50.91%, respectively, and the corres
ponding specificities were 99.5%, 98.24% and 100%. There was a good 
correlation between titers of 1FT and liP (Spearman correlation coefficient 
= 0.77, P < 0.001) with no significant difference between the titer of both 
tests (Wilcoxon Matched-Pairs Signed-Rank test, p = 0.143). These results 
indicate that the modified liP method is both highly sensitive and specific 
and only needs a light microscope to perform it. 

thod for detection of anti-dsDNA pare this with others serological 
due to its high sensitivity, specifi tests , indirect hemagglutination 
city and the simplicity of the test. 4 (rnA), latex agglutination (LA) 
However, this method still has some and indirect immunofluorescent 
limitation because of the need for a technique (1FT). The 1FT was taken 
fluorescent microscope . To obviate as the "gold standard ". 
this problem, an immunoenzyme 
technique such as horseradish per
oxidase was used for the detection 
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MATERIALS AND METHODS 

Samples 
Serum samples were ob

tained from patients of Siriraj Hos
pital from January 1992- December 
1994. They were divided into 3 
groups as follows: 

1. One hundred and ten sera 
from patients who had attended the 
Department of Dennatology and 
had been diagnosed as SLE 
(fulfilled the criteria of American 
Rhewnatism Association for SLE) 
with positive anti-dsDNA by 1FT. 

2. One hundred and forty-
five sera from patients with other 
diseases including 10 sera from 

patients with Rheumatoid Arthritis, 
10 sera from patients with syphilis, 
20 sera from patients with hepatitis 
B virus infection and 105 sera from 
patients who were suspected of 
having autoimmune diseases with 
ANA positive but anti-dsDNA 
negative by 1FT. 

The diagnosis of these dis
eases was made on the basis of 
clinical, laboratory and pathological 
evaluation. 

3. Two hundred and fifty
two sera from healthy blood donors 
collected by random sampling me
thod from the blood bank of Siriraj 
Hospital, Mahidol University . 

All sera were kept at -70°C 
and tested using 1FT, lIP, LA and 
IHA. 

Preparation of antigen substrates 
for 1FT and liP 

Crithidia luciliae were ob
tained from the Research Center, 
Faculty of Medicine Ramathibodi 
Hospital. The organisms were 
grown in bactotryptose medium, pH 
7.4 as described by Aarden et al. 5 

The suspension was washed 3 times 
with phosphate bufferred saline 
(PBS), pH 7.2. The concentration 

of the solution was adjusted to 40 
organisms/ microscopic field at 400 
x magnification. Then 5 ~I of the 

solution was applied in each well of 
a teflon coated slide. The slides 

were air dried and fixed with 95% 
ethanol for 10 minutes. The pre
pared slides were kept at -20°C 
until use. 

Indirect immunofluorescent tech
nique (1FT) 

Sera were diluted in four-fold 
dilution steps (from 1:16 to 1: 
1,024) in phosphate bufferred sa
line, incubated on antigen slides at 
37°C for 30 minutes, along with 
appropriate controls . Slides were 
then washed thrice in PBS and then 
overlaid with fluorescein conjugated 
anti-human globulins IgG, M, A 
(DAKO, Copenhagen, Denmark) 
After 30 minute incubation, slides 
were washed thrice in PBS and 
mounted with glycerol buffer. 
Slides were examined under high 
dry objective (40x) on a fluorescent 
microscope equipped with B9 (BP
490) exciter filter, B460 barrier fil
ter and with an HBO 200 mercury 
burner, Olympus . 

Modified indirect immunoperoxi
dase technique (liP) 

Antigen substrate slides 
were allowed to remain at room 
temperature. 1 :50 fetal calf serum 
in 5% BSA was dropped in each 
well of the antigen slides and incu
bated for 10 minutes in a moist 
chamber at room temperature. Sera 
diluted four-fold dilution (from 1: 10 
to I :640) were added to each well 
and incubated at room temperature 
for 30 minutes. The slides were 
washed twice (5 minutes/each) with 
PBS pH 7.2 and rinsed with distil
led water. The peroxidase labeled 
goat anti-hwnan IgG, M, A (DA

KO, Copenhagen, Denmark) titer 
I : 160 (obtained from chequerboard 
titration) were added to each well 
and incubated at room temperature 
for 30 minutes . Diaminobenzidine 
tetrahydrochloride chromogen sub
strate (30 mg DAB + 100 ml OW + 
10 mg sodium acetate trihydrate; 
pH 6.2+10 ml of 30% HzOz) was 
added into each well after washing . 

These were incubated for 5 minutes 
in the dark at room temperature. 
The slides were then washed, 
mounted with glycerol buffer, and 
examined under a light microscope. 

Anti-dsDNA Quick Test (Human, 
Germany) 

The test was pelfonned ac
cording to the manufacturer's in
struction. Briefly, 1 drop of undilu
ted serum was placed on a cell of 
the slide (positive and negative con
trols were separated) and one drop 
of the latex reagent was added to 
the patient specimen and the con
trols, then each well was mixed 
with an applicator stick. The slide 
was tilted back and forth slowly for 
two minutes and macroscopic ag
glutination was observed. 

Indirect hemagglutination (Immu
nodiagnostic Center, Ramathibo
di Hospital) 

Samples were diluted with 
diluent provided in the test kit. 
Serial two-fold dilutions were made 
from 1:2 to 1:32 and then aliquoted 
25 ~l of each dilution into the mi
crotiter plate. Twenty-five microli
tres of sensitized cell (human 0 cell 
coated with double stranded DNA) 
was added into each well . In the 
control well , unsensitized cells (un
coated hwnan 0 cell) were used . 
Plates were shaken to mix the con
tents of the wells, and the result of 
hemagglutination was read after in
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cubation for I hour in a moist 
chamber at room temperature. The 
cut-off titer at 1:2 was considered 
positive. 

Statistical analysis 
Correlations between lIP 

and 1FT were compared by Spear
man correlation coefficient test 
and Wilcoxon Matched-Pairs 
Signed-Rank test. The sensitivity, 
specificity and predictive values 
of various methods were per
formed using 2 x 2 table. 

RESULTS 

A IOtal of 507 serum samples 
were assayed for anti- dsDNA with 
lIP, LA, IHA and standard method, 
1FT. Table I presents the sensiti
vity, specificity, positive predictive 
and negative predictive values in 
each test as compared with the stan
dard method. lIP gave the highest 
sensitivity (98.18%). LA has the 
lowest sensitivity (50.91 %) while 
all tests have high specificity (lIP, 

LA and IHA = 99.5%, 100% and 
98.24%, respectively). Table 
shows the positive results in the stu
died population groups with various 
examination methods. One serum 
sample from a hepatitis patient se
rum and 6 normal sera gave posi
tive anti-dsDNA by IHA. More
over, one serum from other autoim
mune diseases and one normal se
rum were positive with lIP determi
nation. LA showed no positive re
sult in other population groups ex-

Table 1. Sensitivity, specificity and predictive values from various anti-dsDNA detection methods. 

LA IHA liP 

positive negative positive negative positive negative 

1FT positive 

negative 

56 

0 

54 

397 

97 

7 

13 

390 

106 

2 

4 

395 

Sensitivity 50.91% 88.18% 98.18% 
Specificity 100.0% 98.24% 99.50% 
Predictive of pos. value 100.0% 93.27% 98.18% 
Predictive of neg. value 88.03% 96.77% 99.50% 

Table 2. Anti-dsDNA positive rate determined by various examination methods in different 
disease categories. 

Anti-DNA positive by 

Diseases No.of sample LA IHA 1FT liP 
tested 

SLE 110 56 97 110 106 
RA 10 
Hepatitis 10 
Syphilis 20 
Other AI 105 
Normal 252 6 
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r = 0.777 

p < 0.001 
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Fig. 1 Comparison between the reciprocal titers of 110 anti-dsDNA positive 
serum samples determined with 1FT and liP in SLE patients (r = 
0.777; P < 0001). 

cept in SLE patients . Since 1FT was 
used as the standard method, all po
sitive results except in SLE was 
considered false positives. The cor
relation between the reciprocal titer 
of positive anti-dsDNA detennined 
by lIP and 1FT was compared by 
using the Spearman correlation co
efficient. From Fig. I it can be seen 
that there is a good correlation 
between the titers of both tests with 
a Spearman correlation coefficient 
of 0.77 (p = 0.001). In SLE pa
tients with anti-dsDNA positive, 28 
sera showed a higher titer with 1FT 
than ,\lith lIP, whereas 49 sera 
revealed similar titers with both 
tests . However, there was no signi
ficant difference between the titer of 
the tests when Wilcoxon Matched
Pairs Signed-Rank test; (p=0.143) 
was used . Fig. 2 revealed the dark 
staining pattern of kinetoplast of 

Crithidia luciliae in anti-dsDNA 
positive serum which is clearly dif
ferent from the staining pattern of 
negative serum. 

DISCUSSION 

Vladutiu et al. 6 have des
cribed the use of irnmunoperoxidase 
for detection of anti-dsDNA in SLE 
patients and reported that lIP assay 
was more sensitive than 1FT. How
ever, it takes more than two hours 
to perform the test. Lee et al. 7 also 
used immunoperoxidase assay for 
anti-dsDNA detection and used Cri
thidia luciliae as substrate. They 
reported the advantages of lIP as
say over 1FT. Both reports used 3,
3' diaminobenzidine tetrahydrochlo
ride as a chromogen substrate and 
no blocking step to prevent non spe

cific staining of the tests. Santivijai 
et al. 8 criticized the use of DAB as 
a chromogen substrate since the ki
netoplast staining of positive and 
negative serum could not be clearly 
di fferentiated . 

The present study describes 
the detection of anti-dsDNA by an 
irnmunoenzyme method using C. lu
ciliae as substrate. lIP is shown to 
be another choice of assay for anti
dsDNA detection . One advantage of 
the lIP test is that it produces a 
permanently stained slide, making it 
easy to review the results . More
over, no special equipment is re
quired for the test. In contrast to 
lIP, 1FT preparation is not perma
nent due to the fading of fluores
cence. In lIP, peroxidase catalyses 
the oxidation of substrates by HzOz, 
resulting a highly insoluble colored 
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Fig.2 	 Patterns of kinetoplast staining with liP technique show anti-dsONA 
positive (A) and anti-dsDNA negative (8) ; b =basal body, f =flagellum, 
k =kinetoplast, n =nucleus (magnification x 400). 
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product ' phenazine' at the Ag-Ab 
binding site which is visible on light 
microscopy, 9 Another advantage of 
lIP is that kinetoplast, nucleus and 
flagellum are easily distinguished, 

Although liP would seem to 
be a better choice of assay for anti
dsDNA detection, lIP took much 
longer to perform as compared with 
1FT. Another problem was that ki
netoplasts, in the presence of posi
tive and negative sera were not 
clearly differentiated, so we tried to 
modify and improve the test. Al
though many chromogen substrates 
can be used for horseradish permo
dase, some researchers have used 
Hanker yates reagent as chromogen 
substrate, we prefer DAB to Han
ker yates since Hanker yates gave 
varying results when it was used as 
chromogen m immunoperoxidase 
technique9 Even when non-specific 
staining was prevented by blocking 
with non-immune serum (fetal calf 
serum), the result was still unsatis
factory, The pH of chromogen sub
strate solution is also another criti
cal factor in IIp ID

,l1 We then tried 
varying the pH of the chromogen 
substrate solution in our study. The 
results show the best staining pat
tern at pH 6.2 , As a result, washing 
time could also be decreased from 
30 minutes in each step to 10 mi
nutes, Therefore, in this modified 
lIP method, the performance time is 
substantially decreased and the pat
tern of positive and negative serum 
staining is easily distinguished. 

We also compared liP with 
other methods for the detection of 
anti-dsDNA; namely latex aggluti
nation and indirect hemagglutina
tion tests. Sensitivities and speci
ficities of these 3 methods were 
evaluated by comparing with the 

standard method. 1FT. lIP is both 
highly sensitive and specific, Al
though LA was easy to perform it 
gave a very low sensitivity, so it is 
not recommended to be used as a 
screening test. lHA gave better sen
sitivity than LA but it is not as 
sensitive as lIP. Correlation and 
statistical difference between the re
ciprocal titer of anti-dsDNA posi
tive serum tested by 1FT and lIP 
were also compared and tested. 
There was a good correlation bet
ween titers of 1FT and lIP (Spear
man correlation coefficient = 0.777, 
P < 0,001) with no significant dif
ference between the titers of both 
tests (Wilcoxon Matched-Pairs Sig
ned-Ranks test, p = 0.143). 

In conclusion, the modified 
lIP method can also be :Jsed for 
the routine laboratory detection of 

anti-dsDNA m hospitals where 
fluorescent miCroscopy IS not 
available, but the test must be 
carried out with care at each step 
to prevent the occurrence of false 
positive results. 
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