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INTRODUCTION

The hepatitis A virus specificimmunoglobulin M(IgM)
antibody isaspecificserologica marker for early diagnosis
of hepatitisA. At present, the methods used at home or
abroad for detecting anti-HAV IgM areRIA, ELISA and
SPHAI. Thedot immunogold combination assay that has
been devel oped since 1989 isanew technique with the
property of smpleand rgpidimmunol ogica detection, by
usingthered colloidd gold particlestolabdl theantibodies
asindicator, and themilliporefiltering membrane coated
with antigen as the carrier. Affected by filtration and
condensation, the antigen antibody reactionisenabled to
goonrapidly. Whenthereactionispostive, red dotsappear
on the membrane. It takes about 2 min to 4 min for the
wholereactiontobecarried out. Withtheabovetechnique,
we have established the dot immunogol d filtration assay
(DIGFA) for rapid detection of anti-HAV 1gM with
comparatively satisfactory results.

MATERIALS AND METHODS

Materials

The hepatitis A virus antigen (HAAG) was the cell-
cultured antigen, some of which were purchased from
the Reagent Factory of Chinese PLA 302 Hospital and
therest was prepared by our ingtitute. The anti-human
I chain monoclonal antibody was purchased from the
teaching and research group for immunology of our
university. The sheep anti-human IgM antibody was
purchased fromtheimmunol ogica roomof ChinesePLA
302 Hospital. The chloroauric acid was the product of
the Chendu Chemical Plant with the batch number of
93082. Part of the serum samplesfrom hepatitisA patients
was supplied by the Department of Epidemiology
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andtherest wascollected fromthe Xi’ anMunicipa Chil
dren Hospital and the Railroad Central Hospital with
diagnosisin accordance with the standards revised by
the Shanghai Conference heldin 1990. The seraof the
patientssuffering fromepidemichemorrhagicfever were
supplied by Professor Sun of the Department of
Epidemiology. The remaining serum samples were
obtained from the Xijing Hospital. The ELISA kitsfor
anti-HAV 1gM detection were purchased from the
Nanjing Military Medical Research Ingtitute.

Methods

Principle Theserumto betested wasput onthemillipore
membrane previously coated with HAAGg. If therewas
anti-HAV IgM, theHAAg-anti-HAV I1gM colloida gold
complex wasformed onthe membraneasred dotswhich
werevisibleto the naked eyes.

Preparation of colloidal gold It was prepared
according to the methods by Dar et al'. Fifty mL of O.
2 g/L chloroauric acid was heated to the boiling point
with 1.2 mL of the 10 g/L sodium citrate added |ater.
Theboiling lasted 5 min. The preparation waswell done
and finished when it became dark red in color.
Anti-human p chain antibody colloidal gold
labelling It was prepared according to referencel? with
themain proceduresasfollows: Using 0.1 mol/L K,COs;,
1 mL colloida gold wasregulated to havethe pH of 8.0
or 9.0. With the help of magnetic stirring, the F(ab’)2
anti-human 1 chain monoclonal antibody or sheep anti-
human IgM was added. After 10 min, thebovine serum
albumin (BSA) was added to get the concentration of
10 g/L. After that, the mixture was centrifuged at 2 500
x gfor 5 min. The supernatant was further centrifuged
at 12000 x g for 20 min. The supernatant was discarded
and the precipitate was dissolved by 5 g/L BSA-PBS,
thusforming thecolloidal goldlabelling reagent.
Millipor efilteringmembr anetreatment and antigen
immobilization The nitrocellulose membrane with
millipore diameter of 0.65 um produced by the attached
factory of the Beijing Chemical School was soaked by
triple-digtilled water and then dried spontaneoudy. The
disc, 1 cm in diameter was made from the prepared
membrane with a punch, was soaked in 0.05 mol/L
carbonate buffer and then dried in air.One uL HAAg
solution was dripped onto the center of the disc. After
dried at room temperature, the disc was enclosed
with 5 g/L BSA, thenrinsed with the PBS-T twicefor
10 mineach time. After being dried, it was put into the
sdlf-madeimmunefiltration plate.



Han FC, et a/ Dot immunogold filtration assay of anti-HAV IgM

401

Testing methods The immune filtration plate was
numbered with the corresponding serum numbers, tothe
center of the membrane, dripped adrop of 0.01 mol/L
PBS-T to activate the surface of the membrane. After
the PBS-T wasfiltered into the membrane, 10 uL of the
serumwasdripped dowly tothe center of themembrane.
Then, themembrane center wasflushed by 2-3 drops of
washing solution. After that, 30 uL of the colloidal gold
labelling reagent wasadded. After thelatter wasfiltered
intothemembrane, the center wasflushed with 2-3drops
of washing solution. Red dotsinthe center denotepositive
results, while colorlessmeans negative.

Blocking test A: Ten pL of anti-HAV IgM positive
serumwas added to 10 pL of anti-human IgM working
solution. B: Ten L of the positive serum was added to
20 L of theHAAg origina solution and mixed evenly.
The solution was kept in the water bath at 37°C for 1
h. The sera treated in both ways were put on the
membrane. The DIGFA was made following the steps
depicted above.

2-ME destruction tests Ten uL of 0.2 mL/L -
mercaptoethanol (2-ME) was added to 10 pL of anti-
HAV IgM positiveserumand mixed evenly. Thesolution
waskept in water bath at 37°C for 1 h. Thetreated sera
were used to do thetests of DIGFA as described above.
ELISA tests Thetests were performed according to
the operativeinstructionsin astrict way.

RESULTS

Comparison between DIGFA and ELISA Two
hundred and seventy nine serum samplesweretested in
acontrast way with the DIGFA and ELISA. Theresult
was that 148 samples were positive and 125 samples
negative with both methods. If the EL1SA was used as
thereference standard, the specificity of the DIGFA was
98.4% and the sensitivity 97.3%. The coincidental rate
of both methods was 97.8%.

Blocking tests and 2-ME destruction tests Ten
samples of anti-HAV IgM positive seratested by the
DIGFA and EL I SA were chosen at random, al changed
to negative after undergoing the blocking affect.
Besides, the 10 serum sampleswhich were treated by
the 2-ME also changed to negative. Thistestifiesthat
what was detected by the DIGFA was surely the anti-
HAV IgM.

Results of detection on non-hepatitisA sera Forty
serum samples from epidemic hemorrhagic fever
patients, 10 serum sampleswith positiveanti-HBc IgM
and 41 serum samples from the blood donors were al
negative when tested by the DIGFA.

Rheumatoid factor interference tests Twenty
sampleswith positive rheumatoid factor (RF) wereall
shown negative resultsby DIGFA.

Repetitive tests Ten anti-HAV IgM positive
samplesand 10 negative sampleswhich were chosen
at random weretested repeatedly for fivetime. They
all showed theidentical results.

DISCUSSION
The dot immunogold test is a new immunological technique
which has been developed in recent years®*4. Since the
milliporefiltering membrane not only absorbsprotein, but dso
affords rapid filtration and acts as capillaries, the antigen or
antibody in serumisableto combinergpidly with the counterpart
on the membrane. Moreover, as the colloidal gold labelling
reagent isred in color, red dots appear after the combination
takes place. Therefore, no color devel oping reagent is needed.
This method that has aroused our interest greatly not only
keeps with the sensitivity and specificity of the ELISA and
RIA, but dso with the advantage of affording prompt result.
In China, to detect Anti-HAV IgM, the ELISA

and RIA are mainly used®™®, but the successful employment
of the solid-phase immunoadsorption hemaggl utination
inhibition test™ has been reported. However, the drawbacks
of ELISA and RIA lie on their requirement of prolonged
operation time, complicated procedures and instruments,
and some reagents having carcinogenic or radionuclide
effects may be harmful to the handlers or polluted the
environme nt if not properly disposed. Furthermore, the
activity of HAAg is unstable and may be likely influenced
by temperature, so it is hard to obtain a reagent kits with
reliableefficiency. Asfor the solid-phaseimmunoadsorption
hemagglutination inhibition test, the operation timeisalso
long and no kit isavailable. The advantagesin using DIGFA
to test the Anti-HAV IgM are as follows: The operation
period is shortened from a few hours to 5 min and the
results are reliable and visible to the naked eye. The
specificity and sensitivity are approximately equal to those
of the ELISA and not influenced by RF. The HAAg from
cultured cellsiscoated on thenitrocellulose milliporefiltering
membranein asolid phase, with durableactivity; the colloidal
gold labelling reagent can be preserved beyond one year;
the manipulations are simple and no sophisticated testing
instrument required; the operator can betrainedinasimple
way, and may become acquainted with whole operation
technique in a short time.

Therefore DIGFA is an ideal method utilized in the
early diagnosisand the epidemiological study of hepatitisA.
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