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Trichinosis is widely distributed in the

world, including Japan (Yamaguchi et al.,

1975, 1982; Ohbayashi and Yamaguchi,

1980; Tebayashi et al, 1981). Immunodiag-

nostic tests for trichinosis have been tried

indirect fluorescent antibody, bentonite

floculation, latex agglutination, enzyme

linked immunosorbent assay, micropre

cipitin and many others (Kagan and Nor

man, 1970; Kagan, 1981). The micropre

cipitin test reported by Oliver-Gonzalez

(1940) and Mauss (1940) is the most simple

and useful diagnostic tool in an endemic

area where laboratory facilities are insuffi

cient and the necessary biochemical re

agents are unabailable. Kagan and Nor

man (1970) recommended the micropre

cipitin test because of its sensitivity and its

long use in some diagnostic laboratories.

However, they also noted that the need for

a supply of living larvae for the procedure

reduces its practicality in laboratories

where tests for the diagnosis of trichinosis

are performed only occasionally. The in

troduction of lyophilized larvae for the

microprecipitin test by Negru et al. (1971)

is a partial solution to this problem. On

the other hand, lyophilized larvae are not

always obtained in an endemic area where
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it is most needed. The purpose of this

study was to investigate the use of air-dried

Trichinella spiralis larvae in the micropre

cipitin test.

Materials and Methods

Preparation of T. spiralis muscle larvae

The strain of T. spiralis isolated from a

polar bear, Thalarctos martimus, and main

tained in experimental animals for nearly

15 years, was used in this study. The larvae

were recovered from mice (ddY strain)

inoculated previously with 400 T. spiralis

larvae. The encysted larvae were freed

from muscle by the digestion method using

0.2% pepsin and 0.2% HC1 solution. Un

digested materials were removed by sieving

and the larvae were washed several times

by sedimentation in physiological saline

and then in distilled water. A drop of

the suspension containing about 50 larvae

was placed on a glass slide. After absorb

ing the distilled water with filter paper,

the slides were dried in drying ovens set

at 27, 37 and 60 C for 2 days. The dried

larvae, which had adhered to the slides,

were preserved with silica gel and stored in

a refrigerator at 4 C for more than one year

prior to use. Larvae dried at 4 C and at

room temperature, as well as those lyophi-
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lized or frozen at —80 C, were used for com

paring in reactivity in the microprecipitin

test.

Serum

Sera collected from 8 patients who had

eaten T. spiralis infected brown bear meat

1.5-2 months before in Sapporo, Japan,

were used. These sera were positive in the

microprecipitin test using live larvae of

T. spiralis. Negative control sera were

obtained from 20 healthy persons in an

area of Japan where trichinosis is not

endemic.

Procedure for the microprecipitin test

Serum samples of 0.05 ml were placed

onto the larvae which attached to the glass

slide. After mixing the larvae and the

serum with a toothpick, a cover slip (18x

18 mm) was placed over the suspension and

sealed with vaseline. The slides were then

incubated in a moist chamber at 37 C for

24 hours.

Detection of antigens from air-dried T.

spiralis larvae by the Ouchterlony method

Larvae recovered from C57BL-b^/b8

mice, 2 months after inoculation, were

dried at 4, 27, 37, 60 C and at room temper

ature for one day. These larvae were then

homogenized with a teflon homogenizer in

phosphate buffered saline (PBS; pH 7.2).

Detection of the antigens was carried out in

1% agarose gel by the double diffusion

method of Ouchterlony. A patient serum

was used the same as used in micropre

cipitin test.

Indirect fluorescent antibody test (IFAT)

The air-dried larvae that were positive in

the microprecipitin test were washed gently

with PBS. The larvae were incubated with

1: 32 dilution of FITC-anti-human IgG at

37 C for 30 minutes. After the incubation,

the larvae were washed thoroughly with

PBS and mounted in non-fluorescent buf

fered glycerine. The larvae were then ex

amined under the Olympus fluorescence

microscope. IFAT using the air-dried

larvae incubated in normal human serum

was also carried out.

Results

Microprecipitin test

Larvae dried at 4, 27, 37, 60 C and at

room temperature were positive for the

microprecipitin test with sera from all of

the 8 patients. Gross- and microprecipitates

were formed on the larval surface without

any specific pattern and its size was various

(Figs. 1, 2). Grossprecipitates were also

frequently observed at the extremities of

fragmented larvae (Fig. 3). In contrast,

filamentous precipitates were frequently

seen at the orifice and at the esophageal

region of larvae preserved at —80 C (Fig. 4).

Lyophilized larvae also showed the same

precipitates as those of air-dried larvae (Fig.

5). Precipitates on air-dried and lyophilized

larvae had the same characteristic morpho

logically. No precipitate was formed on the

air-dried larvae incubated with the normal

human sera.

Detection of antigen by the Ouchterlony

method

The double diffusion method demon

strated the presence of two distinct pre-

cipitin bands when the patient's serum was

diffused against the PBS-extract from larvae

dried at 4, 27, 37, 60 C and at room temper

ature and of those frozen at —80 C,

although one precipitin band disappeared

when tested against the extraction from

larvae dried at 60 C (Fig. 6).

Indirect fluorescent study

Specific fluorescence in IFAT study was

detected at the precipitates of air-dried

larvae incubated with the patient's serum,

although no fluorescence was observed on

the air-dried larvae incubated in normal
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human serum (Fig. 7).

Discussion

The microprecipitin test has the advan

tage of being carried out anywhere as long

as larvae are available. However, as noted

by Kagan and Norman (1970), the use of

living larvae in the test reduces its practi

cality for the diagnosis of trichinosis. Sub

sequently, lyophilized larvae were used in

the microprecipitin test (Negru et al., 1971),

although lyophilized larvae are not readily

available everywhere in endemic areas of

underdeveloped countries.

The different size of gross- and micropre-

cipitates was observed on the air-dried and

lyophilized larvae under the light micro

scope in the present studies. However, Kim

and Ledbetter (1981) reported the other

kinds of microprecipitates, which could be

observed by the scanning electron micro

scope, along the entire surface on living

larvae and adults incubated in the immune

serum. These different pattern of pre

cipitates might depend on the different

components of antigen reacted in precipitin

test between the air-dried and the living

larvae. It is supposed that the somatic

antigens, not the cuticle antigen mentioned

by Kim and Ledbetter (1981), has strong

reactivity in the precipitin reaction. It is

also supported by the present findings that

the grossprecipitates were observed at the

extremities of fragmented air-dried larvae.

The different size of precipitates is pre

sumably due to the size of breakage of

larval cuticle, of which the antigens leak

out.

It is clear from the present studies that

the antigens of air-dried larvae are some

what heat-stable and retain well its reac

tivity for the microprecipitin test even after

more than one year's preservation at 4 C,

although one precipitin band disappeared

when tested against the extract from larvae

dried at 60 C in the double diffusion

method. Furthermore, these precipitates of

air-dried larvae incubated in patient's

serum were stained with FITC-anti-human

IgG, although no fluorescence on the air

-dried larvae incubated in the normal

human serum was detected. These findings

suggest that the microprecipitin test, which

is known to be specific and sensitive (Kagan

and Norman, 1970; Lamina, 1970), should

become more practical with the use of air

-dried larvae.

It is concluded that the microprecipitin

test using air-dried T. spiralis muscle larvae,

although time consuming, is possible as

diagnostic method, especially in endemic

areas of underdeveloped countries where

laboratory facilities and biochemical re

agents for immunodiagnosis are insufficient.

Summary

Microprecipitin reaction using air-dried

Trichinella spiralis muscle larvae was in

vestigated. The larvae used were dried at

27, 37, and 60 C for 2 days and then pre

served at 4 C in a refrigerator for more than

one year. Larvae dried at 4 C and at room

temperature were also used. All air-dried

larvae showed positive microprecipitin re

action, as did the larvae lyophilized with

sera of all 8 trichinosis patients. Gross- and

microprecipitates were formed on the

surface of air-dried larvae without any

specific pattern and its size was various.

Grossprecipitates were frequently observed

at the extremities of fragmented air-dried

or lyophilized larvae. In contrast, filament

ous precipitates were frequently seen at the

orifice and at the esophageal region of

larvae preserved at —80 C. The micropre

cipitin reation was not observed with con

trol sera of 20 healthy persons. The pre

cipitates on air-dried larvae were stained by

FITC-anti-human IgG in indirect fluores

cent antibody study. Furthermore, soluble

antigens extracted from the larvae dried at

4, 27, 37, 60 C and at room temperature
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were detected by the double immunodiffu-

sion method of Ouchterlony. These findings

suggest that the microprecipitin test using

air-dried T. spiralis muscle larvae can be of

practical use in the immunodiagnosis of

trichinosis in the endemic area of under

developed countries.
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Explanation of Figures

Fig. 1 Precipitates on larvae air-dried at 27 C (arrows). X3OO.

Fig. 2 Precipitates on larva air-dried at room temperature. X200.

Fig. 3 Distinct precipitates at the extremities of fragmented larva air-dried at 60 C (arrows).

X300.

Fig. 4 Filamentous precipitates at the esophageal region of larva preserved at —80 C. X400.

Fig. 5 Precipitates on lyophilized larva. X200.

Fig. 6 Immunodiffusion plate demonstrating the presence of two distinct precipitin bands when

the patient's serum (TsP) was diffused against the extract from larvae dried at 4, 27, 37,

60 C and at room temperature (Rt) and frozen at —80 C. One precipitin band was absent

against the extract from larvae air-dried at 60 C.

Fig. 7 Specific fluorescence stained with FITC-anti-human IgG showing precipitates on air-dried

larvae (arrows). X200.
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