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Abstract 

Two hundred and fourteen human faecal specimens were examined for detecting the presence of

rotavirus by direct electron microscopy, antibody capture electron microscopy and ELISA. Twenty nine

samples were positive with one of the three methods. Thirtyeight percent were positive with all three

methods, 72.4% with ELISA, 62% with antibody capture electron microscopy and 55% with direct

electron microscopy. ELISA was found to be the most sensitive method in our experience (JPMA 37:

172, 1987).

INTRODUCTION 

Rotavirus is recognized as a major cause of nonbacterial diarrhoea particularly in young children1,2,3  It

has also been implicated as an aetiological agent of diarrhoea in adults4.

Since this virus cannot be easily cultivated5, lab oratory diagno sis of rotavirus gastro enteritis is based

on the direct detection of virus particles in clinical specimen by Electron Microscopy (EM)6, Enzyme

Linked Immunosorbent Assay (ELISA) 7,8,Radioimmunoassay (RLA) 9 and Latex Agglutintion10

The present study was conducted to compare direct EM, ELISA and antibody capture EM techniques

for the detection of rotavirus in the faeces of children with acute diarrhoea.

MATERIALS AND METHODS 

Clinical Specimens: During October 1985 to April 1986, 214 samples were collected at local hospitals

from diarrhoeic children under three years of age. For EM and antibody capture technique, specimens

were processed on the same day and for ELISA, frozen at-20°C. All the specimen were analysed using

the following techniques.

Clarification of Faecal Samples: A 20% suspension of faeces was made in PBS, centrifuged at 1 ,000g

for 10 minutes and then at 10,000 g for 20 minutes.

Direct Electron Microscopy: One drop of clarified faecal sample was added to one drop of 2%

Phosphotungstic Acid (PTA) on glass slide, a carbon coated grid was placed on the drop with coated

surface toward the drop and left for 30 seconds, excess fluid removed by dabbing with a strip of

blotting paper. The grid was examined with the Jeol JEM-100 Cxl 1 electron microscope for ten

minutes.

Antibody  Capture Electron Microscopy (ACEM): Bovine rotavirus antiserum (Welicome Diagnostics-

England) was diluted 1:100 in PBS. Carbon coated grids were adsorbed with the antiserum for one

hour at 37°C in a moist chamber. Excess fluid was blotted off and grids washed with PBS.~ Faecal



suspension was incubated on the coated grids for one hour at 4°C, excess fluid was blotted off and

grids washed with PBS x 3. The grids were stained with 2% PTA and examined with the Jeol JEM—

100 Cxll electron microscope.

EUSA W.H.O. rotavirus ELISA kit was used according to the manufacturers’ instructions.

RESULTS 

Results obtained by the three techniques used in this study are shown in Table.

185 faecal specimens were negative by all three methods. Sixteen were positive by EM and 18 by

ACEM. Using ELISA procedure, viral antigens were detected in 21 samples. The relative sensitivity of



the different methods was 55% for EM (16/29), 62% for antibody capture (18/29) and 72% for ELISA

(21/29). Six specimens were positive by

ELISA only (negative by other methods), five by EM alone. Nine cases were negative by ELISA, l3by

EM and 11 byACEM.

DISCUSSION 

Direct EM, ELISA and ACEM techniques are all useful in the detection of rotaviruses from diarrhoea

cases. Direct EM of human stools is a well established test for the detection of rotavirus11 and though

least sensitive, is a method for rapid detection of faecal viruses. Sensitivity of the EM may be related to

many factors like size of the virus, purity and concentration of faecal extract, wetting properties of the

grid used, time elapsed for searching the virus and skill of the operator. The biggest advantage of the

EM is that it can detect the other viruses. However, it is not suitable for routine examination of large

number of the specimens. In this study 16/214 cases were found positive by EM. One hundred ninety

eight specimens were negative by this method for one of the reasons stated above. Five samples were

negative by ELISA and ACEM, but were positive by direct EM. This could be due to these viruses

being antigenically distinct from classical rota virus; they could be para rotavirus Similar results have

been reported by others12,13,14. Inspite of its limitations, direct EM technique remains a valuable

screening test.

We found ELISA to be the most sensitive method; it revealed 72% positive faecal specimens. Similar

findings were reported by other workers15,16,17 Six samples were positive with ELISA alone, which

could be false positive results as we did not perform confirmatory ELISA, or the rotãvirus particles

were broken and could only be detected by ELISA12,13,14 ELISA has an edge over EM as it can be

used for screening a large number of faecal specimens. ELISA can also be used in laboratories where

EM is not available.

ACEM revealed the presence of rotavirus in 18/214 positive specimen, 3/214 samples were positive

only with antibody capture EM presumably because of the viral particles being presant in very low

number which were trapped by antibodies only. The serological trapping of virus was simple and rapid

and required less examination time18. We did not find antibody capture technique as sensitive as ELISA

and this may need further evaluation.

In conclusion, our comparison of three methods for detection of human rotavirus has shown ELISA as

the most sensitive technique under our conditions.
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