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XXXVIII Session Générale, Rapport No. 1.316

IMMUNOFLUORESCENCE TECHNIQUE FOR DETECTING ANTIBODIES AGAINST

AFRICAN SWINE FEVER : ITS DIAGNOSTIC VALUE**

C. Sanchez Bot i j a , A. Ordas , J. G. Gonzalez ***

The inves tigation for antibodies of African swine fever acquired
great practical interest for diagnosis of chronic forms of the disease
in the field as well as the subcl inical infe ct ions and carr iers of the
virus surviving at centers of low mortality. In these clinical forms ,
each time more frequent , they can cause difficulties for the isolation
and identification of the virus or for gaining access to pathological
mater ia l .

Repeated experiments have shown that , in a high percentage of pigs
inf ected wi th Afr i can swine feve r and heal thy carr iers of the virus ,
the presence of antibodies in the serum coincides with the persistency
of the virus in the tissues for long periods of time [17].

Owing to this chara cteris tic of Afr ican swine fever , the investiga-
tion of antibodies is highly useful for surveying carrier animals whether
they are healthy or affected by subclinical infections with discrete
lesions.

In order to f i nd the an tibod ies of Af r i can swine fever in the ser um
of healthy or sick animals suspected of being carriers of the virus , we
have p re fe ren t i a l ly used the comp lement f i xa t ion  t e s t .  Also , as a pa ra l— /398
lel techniq ue , we tried the inhibition of fluorescence and precip itation
in agar gel.

The complement—fixation test is a reliable method and has shown a
high degree of sensitivity. It has shown the presence of antibodies in
a cons iderable percen tage of suspected heal thy pigs in whi ch the virus

j of African swine fever was only found after sacrificing (C. Sanchez
Botija, A. Ordas , J. C~. Gonzalez [17]). However, this technique requires
24 hours of complex laboratory work in view of the characteristics of the
serum of some pigs (precomplementary and anticomplementary capability,
requ iremen t for supp lementing the comp lement with calf serum). These
circumstances require time—consuming work when an epidemiolog ical survey
is made on a great number of animals.

The inhibition of immunofluorescence was first tried on a small num-
ber of serums from animals which had recovered from the illness (P. H.

*Numbers in the right marg in indicate pagination in the original text .
**Work carried out with par tial assistance from the EEC.

***Assoc iation for Animal Biology . Pathology Service. Embajadores , 68.
Madrid—I 2.



Bool , A. Ordas, C. S. Botija [1]). The technique proved to be sensitive
and showed an tibodies in nega tive serums wi th the complement—fixation
test. In later testing with serums from pigs with subclinical infections ,
this me thod proved to be less sensitive than the complement—fixation test.

The me thod of prec ipitation in agar gel was also used but proved to
have a sensitivity less than the abovementioned methods.

The inhibition of hemoadsorption was abandoned as a test which could
• be used for diagnosing carriers in view of the presence in the serum of

a number of pigs with nonspecific substances inhibiting the hemoadsorp—
tion.

In the last few years , indirec t immunofluorescence has been appl ied
in study of the antibodies in various infectious diseases of man and ani-
mals [5]. Recently, Ressang and DenBoer [12] used this indirect technique
of fluorescent antibodies in order to show in the serum of country pigs

• the content of antibodies against the virus of the conventional swine
fever and have further pointed out the capabilities of this simple and
speedy technique in serological research relating to this fever .

The results of the study of antibodies in other illnesses obtained
us ing the ind irec t technique of f l uorescen t an t ibod ies as a simp le and
speedy method have suggested trying this method for studying the content
of antibodies of African swine fever , in the serum and its possible ap-
pli cat ion to the serolog ical diagnosis of chronic infections and healthy /399
carriers of the virus.

In order to evaluate the sensitivity of this technique , the ser~~ s
were also stud ied using the comp lement—fixation test , inhibition of im—
munof l uoresc ence and prec ipitation in agar gel. This study was supplemen-
ted by pos tmor tem exam inat ion of p igs and investigation of the virus in
the tissues.

MATERIAL AND METHODS

The material studied by the indirect immunofluorescence method in—
volved serums f rom 55 pigs in d i f f eren t stages of i llness wh ich came f r om
various farms in different regions of the country .

On these farms , the history of the illness was characterized by
slowly evolving cl ini cal cases , low mor tal ity and generally with symptoms
ha rdly indica t ing African swine fever. The sick pigs showed cachex ia ,
and some of them had skin lesions in the form of ulcerated nodules. Most
of the an imals whi ch were sen t with the sick ones appeared to be still
heal thy. The postmortem examination of the latter animals revealed in
some the presence of pulmonary lesions . There was also a record of mis-
carriages and dea ths of a number of young animals.

In other farms , the animals were found to be apparently heal thy a t
the momen t that they received the serum but there were records of the
dea th of a number of an imals at grea t intervals and of pigs which had
recovered from the disease.
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The location of the farms in the enzootic area and a number of the
symptoms and lesions (of skin and lungs) suggested the possibility of
African swine fever.

The labora tory diagnosis on mater ial f rom the abovemen tioned farms
was always connected with difficulties. The identification of the virus
of Afr ican swine fever by rou tine me thods (immunofluores cence , hemoad—
sorption and cytopathogenic effect with culture of leukocytes) had been
negative in various cases. It was necessary to make repeated shipments
of material from 465 animals until finally it was possible to isolate
in one of them the virus following a time—consuming work lasting 8 to 10
days . The ccncentration of the virus was always weak.

Some sLrains of the African swine fever virus which had been isolated
in these cases had lost the hemoadsorbing capability and others also gave
negative results with the immunofluorescence method in the impressions of
the ~issucs. The final identification was made in these last cases by /400

• Fh.. cytopathogenic effect with leukocyte cultures and by inocula ting the
pigs.

• The pigs were sacrificed after the clinical and serological study
carrying out each time a postmortem examination . The viscera were removed
in order to de termine the presence of virus and its con centra tion in the
various tissues as well as its relationship with the presence of antibod—

• ies in the serum.

For the tests of the immunofluorescence method , the serums were clas-
sified into four lots consistent with the developmental phases of the
illness.

Lot I: Serums from 10 pigs with symp toms and les ions f r om
chronic illness.

• Lot II: Serums from 9 pigs with subclinical infection (appar-
en tly heal thy but not showing clinical symptoms although

• • having chronic macroscop ic les ions in the pos tmor tem
• examination of the lungs , sp leen and gang lia).

• Lot III: Serums from 15 healthy pigs , recovered from the illness
• several months before receiving the serum .

Lo t IV : Ser ums from 23 heal thy p igs which showed no clinical symp-
toms and had no pos tmor tem macroscop ic lesions bu t were
suspec ted of be ing healthy carriers. These pigs had
survived without upset at farms where the virus of African
swine fever was finally identified .

THE INDIRECT IMMUNOFLUORESCENCE TECHNIQUE

A. Preparation of the Antigen on Cellular Cultures

a. Cul ture of Leukocytes

Used for these f irs t tes ts were p re fe ren tially cultures of leukocytes 
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prepared by cus tomary techniques for the identification of the African
swine fever virus.

The leukocytes were produced from defibrinated or heparinized blood
[6 , 7, 14, 15]. The cultures were prepared in ordinary cellular culture
tubes without cover slips and in Leighton tubes with cover slips.

The red blood cells taken along during the collec tion of leukocy tes
are removed from the cultures at the same time taking away the nutritional /401
liquid after 24 hours of incubation . There is washing with Hank ’s solu-
tion at 37° C and renewal of the med ium with the same solut ion using 50%
of standard pig serum. The presence of red blood cells and phagocytosis
make difficult reading of the results with the indirect technique . A
number of tubes with red blood cells are lef t for  controlling infection
by hemoadsorption .

Cultures of well—developed leukocytes were used ranging in age from
f our to eight days in order to remove the au tof l uorescence from a number
of series of leukocy tes whi ch appears during the f irs t phases of the cul—

• ture and when they are not well developed .

Other cellular systems (cultures of pig kidney,  plexus chor ioideus ,
pig testicle , bovine fetus kidney) were also used .

b. Virus

In order to carry out the infection of the leukocyte cultures , a
strain of the African swine fever virus was selected having a known cap-
abil ity of prod ucing abundan t inclusions in the cy top lasm of the macro—
phages. A 20% suspension was used made from the sp leen of a pig deceased
from an acute African swine fever caused by an experimental infection.
The suspension was kept at —70° C in 2 ml ampules. The titer of the 20%
suspens ion af ter mel ting was 106 DH 50/O.2 ml on the leukocyte culture .

For infec tion of other cellular systems, use was made of a virus
• • - sui ted f or culture of pig kidney cells.

c. Infec tion of the Leukocyte Cultures

I 
• Inoculation of each 0.2 ml with a 1/10 dilution of the 20% spleen

suspension .

Incuba tion a t 37° C un til the con trol cu l ture with red bl ood cell s
shows hemoadsorption over 50% of the leukocytes (approximately in 48 hours).

• d. Selection and Preservation of the Viral Antigen Preparations
for Indirect Immunofluorescence

If cultures in Leigh ton cul tures are involved , two cover slips are
taken off at 48 hours after inoculation. After having washed with PBS ,
they are f ixed wi th pure ace tone at labora tory tempera tures and stained
by the direct technique using the anti—African swine fever conjugation
acc ording to the customary method (P. H. Bool , A. Ordas , C. S. Botija
[1]).

4
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If the cultures from these test cover sl ips , showing 30—50% of the /402
cells with corpuscles having fluorescent inclusion with specified and
quite visible ou tlines in the cy toplasm of the macrophages , are consid-
ered accep table for the ind irec t immunofl uorescence tes t, the cover slips
are then withdrawn from the remaining tubes. After being fixed with ace—

• tone , they are kept at —20° C as a stock of viral antigen on cover sl ips
until their use. The cultures of leukocytes without sufficient corpuscles
and wi th viral an tigen in granular form or scattered throughout the cyto—
plasm are not acceptable for this so—called indirect technique .

When the leukocy te cul tures are made in ord inary tubes withou t cover
slips , after 48 hours of post—inoculation and incubation , the liquids f r om
three cultures are collected in a cen trif uge tube and another equal volume
of PBS is added . The resultant liquid is then centrifuged for 20 minutes
at 1000 rpm in order to collect the cellular sediment. The liquid remain-
ing is decanted and the centrifuge is repeated with 10 ml of PBS with a
pH of 7.2. Finally , the sediment is homogenized with 0.5 to 1 ml of PBS.
This sediment contains a great quantity of macrophages der ived f r om the
tube by the cytopathogenic effect of the inoculated virus .

A small drop of the sediment is deposited and spread on two quite
clean cover slips. After drying and f ix ing  wi th acetone , they are stained
by the direct method . If these test preparations show the 30—50% of mac—
rophages with well—defined and visible fluorescent inclusions , the cul-
tu res are considered to be accep table , and it is possible to start col—
lecting the sediment from the remaining cultures by means of centrifuging
the liquid.

Using the c?llular sediment from all the tubes together , preparations
are made by meaas of the ex tension of small dr ops on quite c lean cover
slips. These ‘ reparations are dried , f ixed wit h ace tone and pres erved
at —20° C untiL their use . This method is highl y effic ient. With a small
number of cul tu res , it is possible to obtain cellular sediment for pre-
par ing a grea t number of cover sl ips with macrophages containing the
viral antigen.

B. INDIRECT STAINING

The anti—IgG rabbit serum of p ig and the conjugate of anti-I gG rabbit
ser um of p ig used for the staining were prepared by the methods reported
by Bool, et al . [1J in a previous publication .

The test serum in suitable dilution (starting from 1/10) in PBS with
a pH of 7.2 is deposited on the cover sli ps with the vira l anti gen for
60 minutes at 37° C in a wet chamber using two cover sli ps for each dilu— /403
tion. The excess serum is removed by three fast washings and from 3—5
minutes in PBS.

Staining is carried out with the rabbit conjugate for 30 minutes at
37° C. The excess of conjugate is taken away with three fas t washings
and 2 t o  5 minutes. Mounting in b u f f e r e d  gly cerine with pH 8.6.

Used as controls were cover sli ps with the viral anti gen treated
with an anti—Afr ican swine fov& r serum , with standard p i g serum and with
PBS.

S 
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C. INTERPRETATION

The serums are considered as positive when the treated cu!tures show
corpuscles with f l uorescen t inclusion in the cy top lasm of infected macro—
phages.

FIXING THE COMPLEMEN T

The Cowan [3, 4] technique was used with the modif ication repor ted
by C. Sanchez Botija, A. Ordas , J. C. Gonzalez [17] in a previous publi-
cation.

INHIBITION OF THE INMIJNOFLUORESCENCE

As antigen were used impressions from the sp leen of a pig wh ich had
died owing to an experimental infection of African swine fever [1]. These
impressions showed corpuscles with fluorescent inclusion in the cytop lasm
of the macrophages by direct staining.

The impressions were fixed in hot air for 15 minutes and treated
with the test serum for 60 minutes at 37° C. The excess serum was removed
by three quick washings and 3 to 5 minutes in PBS. Staining with anti—
African swine fever pi g conjugate. 30 minutes at 37° C. Remove the ex-
cess of conjugate by washings in PBS and mounting in buf fe red  glycer ine
for its observation.

A standard pig serum and PBS were used as con trol .

The test serum was considered positive when the treated impressions
showed no corpuscles with fluorescent inclusion .

PRECIPITATION IN AGAR GEL

The Ouchterlony plates are prepared with Noble Difco agar at 1.5%
in phosphate buffer 0.01 m, pH 7.2.

Each plate has made four groups with seven depressions in each one. /404
Each group has one central depression and six in a circle . The depres-
sions have a diameter of 7 mm and a distance between them of 4 mm.

Into the depressions of each group are deposited antigen , the test serum
(pure and in diluted form) and the control samples with alternations made
according to customary technique . The serums are deposited one hour after
the an tigen.

The pla tes are put in a wet chamber at ambient temperature. Readings
are made at 24, 48 and 72 hours.

The spleen of a p ig which had died of acute experimental African
swine fever was used as pos itive an tigen. Titer 10—6/0.2 ml of spleen
suspension at 20%.

6 
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METHOD FOR ISOLATING THE AFRICAN SWINE FEVER VIRUS (IVL — Isolation of
Virus in Leukocyte Cultures)

The inoculation of leukocyte cultures was used for isolating the virus .
Iden tif ication was made by the Malmquist and Hay test (hemoadsorption and
cytopathogenic effect), by immunofluorescence (with impressions of tissues
and with the cellular sediment from cultures of inoculated leukocytes) and
for  identify ing a number of strains of virus which were nonhemoadsorb ing
and negative to immunof l uorescence , the inoculation of the pig was used .

The concentration of virus in the various tissues was determined on
a culture of leukocytes with DISO (estimated by hemoadsorp tion and the

• cytopathogenic effect) and the calculations were made by the Reed and
Muench method .

RESULTS

The me thod of ind irect immunofluorescence was app lied to the study
of the content of antibodies against the virus of African swine fever us-
ing the serums f rom 55 pigs at d i f fe ren t developmen tal stages of illness
(pigs with symptoms and lesions of chronic African swine fever , an imals
wi th subclinical infec tion , pigs recovered from the illness, and healthy
animals suspected of being carriers). The results compared with other
methods are shown in Tables 1, 2, 3, 4 and 5.

Forty—seven serums from 55 pigs examined by the indirect immunofluor—
escence method (85.4%) resulted positive. The complement—fixation tech-
nique used on the serums revealed an tibod ies in 38 out of 51 cases analyzed
(74.5%). The inhibit ion of fluorescence method was positive in 21 of the /405
48 cases tested (43.7%) and the precipitation in agar gel method gave
lines of pre cipitation in 15 out of 50 pigs examined by this method (30%).

The titer of the antibodies revealed by the indirect immunofluores—
cence method and the complement—fixation test ranged between 1:10 and
1:320.

The comparative serological study of 49 serums using indirect immuno—
fluorescence and the complement—fixation test revealed 41 positives and

• 8 negatives with the indirect immunofluorescence test and 38 positive
• and 11 negative with the complement—fixation test. The 8 negative serums

with the indirect immunofluorescence resulted positive with the complement—
fixation test and the 11 negatives with the complement—fixation tests
were positive with indirect immunofluorescence.

The comparison with inhibition of immunofluorescence revealed that
three cases negative with the indirect immunofluorescence test were posi-
tive with the inhibition of fluorescence method . These three serums were
also positive with the complement—fixation test.

In order to determine the relationship between the antibodies of the
serum revealed by the method of indirect immunofluorescence and the pres-
ence of virus of African swine fever in tissues , 35 pi gs were examined
by the method of isolating the virus in a leukocyte culture . Of the 35
pigs , 32 contaIned antibodies shown by the indirect immunofluorescence
method .

7
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The virus of African swine fever was encountered in tissues of 24
pigs out of the 35 examined (68.5%) and in 11 pigs the isolation of the
virus resulted in a negative. The titer of the virus fluctuated between
10—1 and i0 3.5.

Of the 24 pigs which turned out to have virus in the tissues , 23
(95.8%) had in the serum antibodies which could be shown by the indirect
irmnunofluorescence test and all of the 24 pigs (100%) were positive with
the complement—fixation test. Of the 11 negative cases with isolation of
the virus, 9 were pos itive and 2 nega tive upon sear ching for  an tibod ies
using the indirect immunofluorescence method . In those 11 negative pigs ,
9 were positive and 2 negative with the complement—fixation test. The
two serums which were negative with indirect immunofluorescence were
positive with the complement—fixation test and the two serums negative
wi th the comp lement—fixation test were positive with indirect immunoflu—
orescence.

The comparative study of the content in antibodies of pig serums at
different developmental stages of the African swine fever revealed the
following results:

Serums from Lo t I

Collec ted from 10 sick pigs with symptoms of chronic African swine
fever. Results in Table 2.

The indirect immunofluorescence test showed antibodies in the 10
serums (100%). The complement—fixation test was positive in six cases
(60%). The inhibition of fluorescence was positive in six cases (60%) /406
and the precipitation in agar gel was positive in 5 (50%).

The titer of the fluorescent antibodies was 1:160 with four serums ,
1:320 in two , 1:80 in two and 1:40 in two serums . The f ix ing an t ibod ies

• of the comp lement were included within the same scale of values.

• • Pi gs number 53 and 55 with a titer of 1:320 and number 20 with a
titer of 1:160 by the indirec t technique were negative with complement—
fixation.

• The virus of African swine fever was encountered in the tissues of
nine pigs (90%).

Serums of Lo t II

Collected from nine pigs with subclinical infection (without symp-
toms but with discrete lesions of pneumonia checked postmortem). Results
in Table 3.

The indirect immunofluorescence test revealed antibodies in nine
serums (100%) , the complement—fixation test was positive in five out of
eight examined (62.5%) , the inh ib it ion of f luor escen ce tes t was posi tive
in six out of the nine tested (66.6%) and the precip itat ion in agar gel

8
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was positive in four (44.4%) . The titer of the fluorescent antibodies
was 1:160 in one serum , 1:80 in one serum , 1:40 in f ive ser ums and 1:10
in one serum. The titers of the complement—fixation test were similar.

The virus of African swine fever was encountered in the tissues of
six pigs (66.6%).

Serums from Lot III

Collected from 15 apparently healthy pigs recovered from the disease.
Results contained in Table 4.

The indirect iminunofluorescence test was positive in 12 pigs (80%)
wi th t iters of 1:20 in seven pigs and 1:10 in five pigs. The three neg-
ative serums with the indirect immunofluorescence test were positive with
the complement—fixation test. In 12 pigs out of the 14 tested (85.6%),
the complement—fixation test revealed antibodies. The inhibition of
fluorescence test was positive in six serums out of the six tested (100%)
and the precipitation in agar gel was positive in one pig (12.5%) .

The virus was isolated from the tissues of seven out of eigh t pi gs
examined (87.5%).

Serums from Lot IV

Collected from 23 heal thy pigs suspected of being carriers of the
African swine fever virus. They do not show either clinical symptoms
or lesions in the postmortem examination. Results are listed in Table 5.

The indirec t immunofluorescence test was applied to 21 serums with
16 resulting positive (76.1%) and five negative . The five negative ones /407
were positive with the complement—fixation test. The titers of the anti—
bodies determined by the indirect immunofluorescence test fluctuated

• between 1:10 and 1:320.

• The complement—fixation test was positive in 17 serums out of 19
• tested (89.4%) , the inhib it ion of f l uorescence tes t was pos itive only in

six out of the 23 (26%) tested and the precipitation in agar gel was
• positive in five serums out of 23 tested (21.7%).

The Afr ican swine fever virus was encountered in the tissues of two
pigs out of a lot of eight which were examined (25%).

The two pigs which were positive on isolation of the virus had fluor—
escent antibodies.

DISCUSSION

.— The tests carr ied out us ing the indirect immunofluorescence me thod
showed the possibility of using it to reveal and evaluate the content
in antibodies of the serum against the African swine fever virus .

A hi gh percentage (85.4%) of the animals analyzed showed a clear
response in f l uorescen t an tibod ies in the course o f the chronic forms

9
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.of the infection (clinical or subclinical) as well as during the latent
phases of the virus (carriers).

Pr ovided a stock of an tigen is ava ilabl e, the indirect immunofluores—
cence technique can be used as a quick routine method for serological
diagnosis of African swine fever. The method offers the practical advan-
tage of a diagnosis in a few hour s by a simple and sensitive technique.

Its interesting practical application is the diagnosis of chronic
infections (clinical or subclinical) and of latent states (healthy car-
riers).

In these f orms of Afr ican swine f ever , the serological diagnosis is
quicker and has more capabilities than isolation of the virus from the
tissues. The presence in so—called clinical forms of antibodies and sub-
stances which inhibit multiplication of the virus as well as the weak
concentration of the latter make difficult its identification and re—

• quires long periods of time.

In the cases studied with chronic infection , the method of indirect
immunofluorescence revealed antibodies in 100% of the animals (19 serums ,‘408
from Lots I—lI). In comparison , the complement—fixation test and inhibi-
tion of immunofluorescence method showed antibodies in a percentage of
the abovementioned serums appreciably less (60 and 64.4%, respectively).
These results suggested that , in the chronic form , even though it may
be with symptomatology or not apparent , the diagnosis by the indirect
immunofluorescence method can be the method of choice.

In the animals which have recovered from the disease (serums from
Lot III), the sensitivity of the indirect immunofluorescence method
(12 positive results out of 15 serums) was slightl y less than that of
the complement—fixation test (12 positive out of 14). The immunofluores—
cence inhibition method was positive in six serums tested of this group .

In the healthy animals , suspected of being carriers (serums from
Lo t IV) , the complement—fixation test revealed a percentage of positive
cases (17 out of 19 serums , 89.4%) appreciably greater than those encoun-
tered using the indirect immunofluoresc~ nce method (16 out of 21 , 76%) .
The inhibition of immunofluorescence and the preci pitation in agar gel
methods proved to be poor in operation in this group of serums .

A h igh per cen tage of the an imal s anal yzed (in different states of
chronic infection) contained fluorescent antibodies and comp lement—fixers
in the serum and simul taneously virus of African swine fever in the tis-
sues.

These results showed the possibility of app ly ing the indirect tech-
nique of immunofluorescence together with the comp l ement—fixation test
and the inhibition of immunofluorescence method with the ep idemiolog ical
survey of antibodies and carriers of the African swine fever virus .

‘ It is advisable to point out that the ind i rect immunoflunrescence
method for investigation of African swine fever antibodies is a swift and

•• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~•~~~~~~~~~



simple method on condition of having available a stock of antigen with
acceptable characteristics allowing the readout of results. ‘.

The most sensitive cells for preparation of stocks of antigens (cover
slips with cells infected with virus) are the leukocyte cultures. Never—

• - theless , the distinct series of these cultures of leukocytes show differ-
ences wi th respec t to the degree of development , phagocy tosis, nonspecific
fluorescence and formation of viral inclusions. The phagocytosis of the
red blood cells can create difficulties in reading out the results. For
this reason , it is necessary to set up the stock of antigen , make a pr ior
selection of well—developed cultures , 465 days in age , free of phagocyto— /409
sis and nonspecific fluorescence and with 30—50% of cells having a quite

• visible specific viral inclusion .

Other cellular systems have also been used. These would include cul—
cures made f rom cells of pork kidney , kidney of bovine fe tus as well as
the plexus chorioideus . However , these cells are not sensitive to the
nc- ural virus , and it is necessary to use for the infection virus which
has been ddapted to these cultures. Likewise, it is necessary for mak-
ing the stock of antigen to make a selection of cultures with character—
ist!’~s acceptable for being able to observe the fluorescent viral iriclu—
sions in positive cases.

j
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TABLE 1 / 409

Results of the investigation for antibodies of the African
swine fever using the indirect immunofluorescence and
other methods.

Pig serums f r om var ious farms hav ing chr on ic A f r i can swine
fever , subclinical infections and healthy carriers.

Method Cases .

• Positive
________________________________________ Examined

Indirect immunofluorescence
(JIM) 55 4 85.4

Complement—fixation test (CFT) 51 38 74.5 -;

Inhibition of immunofluorescence 48 21 43 7method (IFM)

Precipitation in agar gel (PAG) 50 15 30.0

Isolation of the virus in leuko— 35 24 68 5
cyte culture (IVL)

• 

• I
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TABLE 2 /410

Investigation for antibodies of African swine fever using
indirect immunofluorescence and other methods.

Serum from p igs with chronic African swine fever (Lot I).

• Farm Pig IIM CFT IFM PAG 
~c~~~ c ~~~er *

lesion
• 

• \ I (I 
• P

1 
• I’ .

1 • • P1 •
1 1 •‘

1 1 —~— I’  •

- 
• 

S
1 .  •~~• :•~ •~ — • I —~

(‘ I
II 

• 3 II

Exam ined 
—- • 

H H
Total pos. ‘ I 

• 
C 9

—, • U S i  I Hi, of pos. 
•

IIM = indirect iminunofluorescence method

CFT = complement—fixation test

IFM = inhibition of immunofluorescence method

PAC = precipitation in agar gel

• IVL = isolation of virus in leukocyte culture. Macroscopic lesion
• in the organ indicated . In other organs without lesions.

0 = negative

+ = posi t ive

P = focal lesion of pneumonia with necrosis.

P1 = ulcerated nodules on the skin.

*Titer expressed as log 10 DI50CL

-
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TABLE 3

Investigation of antibodies of African swine fever using
the indirect immunofluorescence and other methods.

Serums f rom pigs with subclinical infection (Lot II).

- - • 

. : • 

‘ Macro— IVL
Farm Pig IIM 

• 
CFT • 1PM PAG scopic titer*No.

• . .

~

I l~ s~ on —

0
• I •

, 

i i

i _ H • , ( T ~~ ii

•-
~ 

1 : 1 : - 1: . ‘  •~~ ‘ ; -  - I’

• ‘ ,~~~~~~~~ ( . ‘ , 1) ‘ 1 Ii • I~ • ii

:~ I : . - ~~ ii ‘ I I .  3
1 - l i  I 4 —  • •~~_ 

~~~~P.
I 

•~~ i~~~~, (1 ,- •~- 1

Examined 
• 

9 9 1

Total pos . • I i , ~~
- •; •~~~ • I

Z post t ive H ~~ ---~~~~~- . . •

JIM indirect immunof lu orescenc e method

CFT = complement—fixation test

IFM = inhibition of immunofluorescence method

PAG = pre cipitat ion in agar gel

IVL = isolation of virus in leukocyte culture. Macroscopic lesion
• in the organ indicated. In other organs without lesions .

0 = nega t ive

+ = pos it ive

P = f ocal lesion of pneumonia with necrosis
B = congestive areas in the spleen

C = lympha t ic gang lion

*Titer expressed as log 10 DI50CL.

14



_
i~IT ~

TABLE 4 /412

Investigation of antibodies of African swine fever using
the indirect immunofluorescence method .

Serums from pigs apparent ly healthy recovered from the
• disease (Lot III).

Farm Pig Mos . IIM CFT ~~~ PAG Macro- LV L
No. recd. scopic titer*

- . - • . ** • 
. . • - .. - - lesion -

(
_
‘ I 3 : 1 1 1  1:-H 1) 1)

C 3 3 • 1 1  ~1~ 1:3  1~ ii  1 ’ -
C 1~~ 2 I i  I - ~ 

- - - . 3 :? .
(• ‘ -~ • 2 : 3 )  1 : 7 1  . - (I

74 ,’ 3 1 : 2 )  ( : 3 1 1  •

2 • 1 . ! I :  i : : }  -~~~ 1:2 1)
C -  3 , - • 1: !  (- • ~- •
I) 734 • I 1 — _  • ( 1  

- 
I I I . 2

7 H  3 1 : I ’  - —~ 3 :2  P
j )  7~~ 

I •
~ (I 1 : 1  • r C I

I> 7~ 7 - I ‘ I  I:- ! \ \ I’
• 1) •1 ’(• i  - ) :1) N .

I 3 ;
• I )  l i I  N C)

I 3-I 2 1 : 3 1 1  1 : 2 1 1  N I )  I ( 3

• I :  73 • S 3 1 :2) )  (I 3 : 2  ~\ N

Examined 3 3  34 ( ~
Total posit ive : 

~~ 
• (  3 9 )  1~~

- s

~~ of positive. ~~. . • . . • .

JIM = indirec t immunofluores cence method

• CFT = complement—fixation test

IFM = inhibition of immunofluorescence method

PAG = precipitat ion in agar gel

IVL = isolation of virus in leukocyte culture . Macroscopic lesion
in the organ indicated . In other organs without lesions.

0 = nega tive

+ = positive

P = focal lesion of pneumonia wi th necros is
B = conges t ive areas in the spleen

* Titer expressed as log 10 DI50CL
**Time transpired from clinical recovery until obtaining serum.

15
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2 TABLE 5 /413

Investigation of antibodies of African swine fever using
the indirect immunofluorescence method .

Serum from healthy pigs fr om cen ters of Afr ican sw ine
fever (suspected of being carriers) (Lot IV).

I Macro— • IVLFarm Pig JIM CFT IFM PAG scopic titer *

lesion **
• IS 1 ) •~ : - I I  • 

:7

1 J I , : - J :~~ ( j  I )

:1-) i I , - -  2
I 1:1 ’ ( I  I)  91

• 12 
• 

1 I :  ii • Ii
\ I? 1 : 6) 91 • 1

1 - S  1 : 1  ( : . ( ‘  (I :
1 

- 
7 . - i  N :

1 • 1 : 1 ’ )  3 -1 II 9
0 I :  , I ) •

I 31) 1 : )  1 j 3  :

A 22 :~~ 
:‘  ‘-1

~~ 1 : 1 ’ ’  1/
I : -  I : ’ I) ()

A I )  I -  - (
A 3 ?  1 : ) ( I  I )  • H

• I I 3 - ’  , • I -H • -. I -
- 11I 3 : )  I - • (I N

• A. ) I )  • 1:211 1: ! ! -  ( I

A 3 3  I II 91)) - Ii P
91 I 33 • 1 :  I~ 0 • 1 • 3:

•-\ I 4 1  1 .H ’ , I  ., ( j  3 ’S

.12 I : : : ,) H C) 
: •

Ekàmined 2 1 ) I) :~ :‘
Total pos. i~ 

- i ’i  (~ 5 2
/ positive .J 1 I 25

JIM = indirec t immunofluorescence
CFT = complement—fixation test

• 

-
~ IFM = inhibition of immunofluorescence

PAG = precipitation in agar gel
IVL = isolation of virus in leukocy te culture

• N = not performed

0 = negat ive
+ = positive

* Ti ter expre ssed as log DI~ 0CL .
**This lot of animals showed no macroscop ic les ions in the organs

after being sacrificed .
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