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INTRODUCTION ;..

N “Hog cholera is an acut‘e, iﬁghly" conl ag?ioﬁs- disease of
swine, and it occurs in most areas of the world where
swines are raised in considerable numbers. The diagnosis
of the disease ma}!{‘be made on the basis either by

clinical observation, pathological findings) and transmission

of the disease to suscepuble pngs thh anﬂ thhout addmg.

known antiserum. "

Recently, a number of methods fog tlne detection of
log cholera antigen in swine have been | reported. These
are neutralization test on cell culturé, gel diffusion
technique, fluorescent antibody technique,I END method,
and heterologous tests such as amylase and hemolysis
tests. However, these methods possess cettain limitations
such as time, relq'tive cost, laborious p'récedures or low
sensitivity.

Due to the facts above it has been alw:nys worthwhile
to find out a complement fixation test \&hich is highly
flexible, simple and reliable, However, it lhas been known
that the conventional complement ﬁxatioﬁ test is unable
to detect antigen-antibody complex when the pig antise-
ram is incorporated. In fact, pig antiserum as well as
normal serum, possesses a hemolytic activity to the
hemolytic system which is consisted with guinea pig
complement, sheep erythrocytes and anti-sheep erythrocyte
rabbit serum. o

The purpose of this study is to descrlbe a complement
fixation test for hog cholera on the emphasis of prepara-
tions of anti-hog cholera rabbit serum and porcme ongm

pancreas antigens and its titration.
MATERIALS AND M}ETH(F)D‘S

Distilled water, used in these studies had'almost‘ nettral
pH and had less than 10 p.p.m. of § ions (NaCl based).

The glassware was cleaned by nmmersmg in neutral

detergent, washmg with plain- tap watexy soakmg in

distilled water and rinsing with renewedsdistilled water
before drying. In the titration procedu=— the test system
as well as others were duplicated anu #the 100 per cent

Iytic unit was employed. The complete inhibition of

: hemolysis of the indicator system was recored as 4, 3,

2, 1 and O for 25, 50, 75 and 100 per cent hemolysis,

. respectively. The delivery of undiluted hemolysin and

complement was accomplished by 0.1 or 0,2 ml. Kahn

. pipettes subdivided to 1/100 or 1/50 ml.

1

To allow for decay, with an exception of hemolysin
titration, a primary and secondary incubation periods

were used. All of titrations were accomplished at 37°C.

- water bath and allowed 60 minutes for the primary and

30 minutes for the secondary incubation period.

1. Diluent for Complement Fixation Test

The diluent for all reagents of the serological test,
except for the pancreas antigen preparation, was Veronal-
NaCl buffered solution, containing 0.145 M NaCl and
and 0,0005 M Mg** as
magnesium chloride (Mayer ct. al. 1961). The diluent

MCa** as calcium chloride,

was prepared as follows:

Sodium chloride .......c.cooiviniiiiiiinnniiinl. 48.75 gm
5. 5-diethyl barbituric acid (Merck)............ 6.40 gm
Sodium 5. 5-diethyl barbiturate(Merck)...... 10.28 gm
Calcium chloride, dihydrate........................ 0.22 g
Magnecium chloride, hexahydrate ............... 1.02gm
The acid was dissolved in 500 ml. of hot water

(approx. 703°C) and the others added to 1000 mi of
water. The solution was cooled to approximately 25°C.

and made up to 2000 ml.
in 2°C. refrigerator as the stock buffer solution.

with distilled water and kept

The final dilution, one part of the stock buffer sclution
was added into previously cooled 4 parts of distilled

water., The stock solution was stored at 2°C. refrigeration
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while the diluted solution was used only for one day.

2, Sheep Erythrocytes

An equal amount of sheep blood was collected in a
bottle in which Modified Alsever's solution (Bukantz et

al. 1946) was contained. Modificd Alsever’s solution was

prepared as following.
GlUCOSE. e e 2.05gm

Distilled water, made up to.........c.oooveniinenn. 100 ml

The components were mixed and  sterilized by emplo-

Tube No. 1 2 3 4 5

ying fliration procedure instead of autoclaving. The
solution was stored at 2°C. for the future use. The stock
sheep cells were washed more than 3 times with Vergnal-
NaCl buffered solution by centrifugation “at 1000 r.fhn,
for 10 minutes. A 2 or 4 per cent suspe_rw_ion" f
grythrocytes was made and used. ‘ o .

3. Homolysin and Titration

Anti-sheep erytrhocytes rabbit serum v;as prepared Ly
using chemically treated sheep -erythrocytes (Rhee et al.
1966). Hemolysin was titrated “as illustrated in Table

I. Afier incubation at 37°C. for 30 minutes the result

6 7 8 9 10 1t 12 13

Hemolysin 1 (it 1 11 1 1 1 1
dilution IT 2T FT 4T BT 6F 7T 8F 9T 0T CONTROL
Hemolysin, l. 01 @1 o0l 01 01 01 01 01 pI 01 01* o o0
Sheep RBC, 4%, ml. 01 0.1 01 01 01 01 01 01 01 01 01 01 o1
Complement, 1/30, ml. 0.2 0.2 0.2 0.2 02 02 0.2 02 ;0 2 0.2 0 0.2 0
Diivent, ml. 0.4 04 04 04 04 04 04 04 04 04 06 05 0.7

37°C., 30 minutes incubation

* 171000 dilution of hemolysin

was read. The minimum amount of hemolysin which
causes complete hemolysis of the sheep erythrocytes was
called one unit. In this study two units of hemolysin
were used.

If the end point of 100 per cent hemolysis is observed
at the dilution of 1/5,000 under the experimental cond-
ition, the quantity of the 102 diluted stock hemolysin
required for the preparation of 10 ml. of the diluted
hemolysin yielding a strength of two units in a final
sensitized cell suspension was ealculated by solving X of

the following equation:

01x2x 0.1 x
= 100

5000

herefore, 0.8 ml. of 1072 sub-diluted heolysin contained

Table II Titration of Complement

in 10 ml. is mixed 'with an equal amount of four per
cent sheep erythrocy!tes.

4. Complfmenl and Titration

From more than five mature guinea pigs, blood was
collected by cardiac puncture and serum was‘ Larvested,
pooled and centrifuéed at 1,500 r.p.m. for ten minutes.
Aliquots of 1.2 ml! were dispensed in test tube and
stored at —60°C. u%ﬂil to use.

Complement was titrated as illustrated in Table 1I. A
1/25 dilution of cofnplement was made and dispensed
using 0.1 ml I(ahﬂ’ pipette. The least amount of comp-
lement causing complete hemolysis of two units two per
cent sensitized cellsjfwas established as one exact unit. In
this experiment more than 1.1 full units of the complement

were employed.

Tube No. 1 2 3

4 5 6 7 8 9

10
i Complement, 1/25, ml 0.02 0.03 0.04 0.05 0.06 0.07 008 00 0.1 0
IMivent, ml. 0.58 0.57 0.56 0.55 0.54 0.53 0.52 0.51 ©0.50  0.60
Primary incubation at 37°C. for 1 hour ‘
Sensitized Rbe. 2 units, 20, ml. 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

Secondary incubation at 37°C. for 30minutes

— 2



., If 0.06 ml. of 1725 diluted complement showed one

-exdct unit, the quantity of the complement which ‘gives
1.1 full units was calculated by solvmg X of the follo-
wmg equation: '
mxe
, 1.2x0.07 . P I
Therefore, 0.2 ml.

of a 1/65 dilution of comp'ement
gave 1.1 full units. ¢ % '

¢

5. szsue Culture Antlgen for Posmve Anhserum'

Tissue culture methods employcd'm thlS experiment
was largely based on Dulbecco’s method (Dulbecco et
al. 1954). Two kidnev. cortexes were obtainéd from
baby pig, less than 10 days old, am; minced into small
pieces, washed 3 or 4 times in PBS yntil it shows clear
supernatant, and transferred into a sri‘na]l flask containing
60 ml. of a prewarmed (37°C.) 0.25 per cent trypsin
(1 : 250)—PBS. Separatibn! of kidney cells into single
cell was hastened by means of a maguetic stirrer for 10
minutes at 37°C. Dulbecco’s PBS was made g3 following:
A solution; NaCl 0.8gm, KCl 0.2gm, Na,HP, 1.15
g¢m, KH PO,y 0.2 gm, distilled water éOO ml. B solution;
MgCl;. 6 H;O 0.1gm, distilled water 100 ml. C solution;
CaCly 0.1gm, distilled water 100 m\

and C solution separately and mixed Wwhen cooled.

A turbid supernatant containing (iispersed cells was -

collected into centrifuge tube immerced ice cold “water
and about 20ml. of fresh prewarmed :trypsin was added
to the fragments left in the flask, Th}‘e same procedure
was repeated “15 to 20 times until the parenchymatous
kidney tissue had been entirely convert:ed into cell clusters

or single cells. All supernatants were centrifuged at
600 r.p.m. for 2 to 3 minutes, and :the pellets were
collected and washed 2 times with growth medium. The
growth medium was made with nine parts of Earles
BSS containing 0.5 per cent lactalbumin, one part of
bovine serum (in a later part of experiments, bovine
diarrhea antibody, free serum was employed) and 200
unites of penicilline: G and 10 micro grams of dihyro-
streptomyein per ml. of the growth medium, The pellets
refrigerator ., for

were, stored at 5°C. overnight and

centrifuged at 600 r.p.m. for 2 to 3 minutes, This was
diluted with growth medium 8> that each tube contained
500, 000 cells in 2.0 ml. ‘

The cells were cultured at 37°C, . incubator for 4 to 5

davs and changed the growth medium prior to 0.2 ml.

Autoclaved A, B

of virus inoculation. Cultivation continued at 37°C. for
one week, harvested the supernatant and kept at - 60°C.
deep freezer. This was used as an antigen for the prep-
aration of anti-hog cholera rabbit serum.,

6. Anti-hog Cholera Rabbit Serum:

Healthy adult rabbits were immunized with tissue culture
antigen, prepared in a porcine kidney cell culture infected
with ALD virulent strain of hog cholera virus, via ear
vein in amounts of 1.0ml, 2.0ml, 3.0ml. and 4.0ml
at one week intervals, and immune serum was collected
after one weck from the last inoculation.On the immun-
ization of rabbits, antigens were neither treated with
antibiotics nor antiseptic but kept in —60°C. deep freezer
and handled aseptically. The antisera prepared from rabbit
were heat inactivated at 56°C. for 30 minutes and kept
in a deep freezer until to use.

7. Swine Pancreas Antigens:
from heg cholera

Swine pancreas were obtained

infected and normal swines. In order to sccure the
infected pancreas, pigs were artificially infected with 2.0
ml. of AID splenic virus material via intramusculer
route. After virus inoculation, body temperature of swine
was checked 2 times in the morning and evening. Swines,
showing a typical temperature curve, were ceased prior
to die. It required 6 to 10 days after virus inoculation to
cease the infected pig. An anterior part of the pancreas,
where a lesser amount of fat is contained, was collected
and stored at —60°C. deep freezer until to use. From
slavghter house, on the other hand, clinically healthy pigs
were selected and from these normal pancreass ere
obtained and used as non infected antigens.

A 20 per cent of pancreas suspension was iacde in
physiological saline under the presence of a small amount.
of abrasive. Coarsc tissue particles and abrasive were
eliminated by a preliminary centrifugation at 2000 1.p.m.
for 20 minutes, and the supernatant was heated at 50°C.
for 30 minutes, and centrifuged again at 3000 r.p.m. for
30 minutes. These procedures resulted in a clear superna
tant which gave a less anticomplementary and procompl-
ementary effects but a specific reaction. A few cases of
pancreas antigens which showed a cloudy or milky
appearance were discarded mainly due to the precomple-

mentary effects. The anligen, stored at 2°C. refrigerator,

was used within three days after preparation.



EXPERIMENTAIL RESULTS

1. Formaiion of Amti-hog Cholera Rabbit Serum

with Various Antigens: v
Formation of anti-hog cholera  rabbit  serum  with
various antigens was studied. )

Four different tissue culture origin  antigens were
prepared accordance with a slight modification of Doly-
eco’s tissue culture method as mentioned previously. The
antigens were a fresh and heated ALD strain of hog
chatera virus (HCV) antigens, and a fresh and heated
RCVAC strain of HCV tissue culture antigns. A detailed
procedueze of the preparation of the tissue culture origin
antigens were described previously.  Besides the tissue

culture antigens, pig and rabbit tissue antigens were
prepared and tested their immunogenicity.

I the preparation of pig tissue origin ALD HCV
antigens, pigs were inoculated with ALD HCV infected
whole blcod in amount of 2.0 ml via subcutanous route
and the pigs showing a typical hog cholera symptom
were ceased, This required seven to ten days after the
vires inoculation. From the ceased pigs, spleen, liver,
lymph node, parotid gland, submaxillary gland and
erythrovytes were collected and used as antigens. All
tissues cxcept the erythrocytes, a 10 per cent suspension
was made in a partially purified state and used as antigen
for the preparation of hog cholera antiserum in  rabbits.

Tissue orign ROVAC HCV antigens were prepared by

usicg an infected rabbit spleen in a 10 per cent susension

Formation of Anti-hog Cholera Rabbit
Serum with Various Antigens

TABLE 1.

Ty of Antlbody

Mean Antibody Ttiter

Fresh Tissue Culture Origin ALD HCV Antibody 64
Heated Tissue Culture Origin ALD HCV Antibody 32
Fresh Tissue Culture Origin ROVAC HCV Antibody 32
Heated Tissue Culture Origin ROVAC HCV Antibody 16
Fresk Pig Tissue Origin ALD HCV Aniibodies** <8
Heated Pig Tissuc Origin ALD HCV Antibodies b
Fresh Rabbit Tissue Origin ROVAC HCV Antibodies <8
HeatedRabbit Tissue Origin ROVAC HCV Antibodies <(8

* ’1!.5&(.(] w)th pig pancreas anlxgcn infected with ALD

strain of hog cholera virus

*+ Aniibodies includ an individual antiserum of spleen,
liver, lymph node, parotid gland, submaxillary gland
and erythrocytes antigens prepared from ALD HCV

infected pigs

‘Rabbits were inoculoted 2.0ml" of
The rabbits,
showing a typical febrile reaction that was checked two
times every day were used as a source of rabbit tissue

in saline solution. .

the virus material via subcutaneous route.

antigens for the preparation of rabbit tissue origin antise-
rum in rabbits, were ceased, and from these raBis, sploen,
lymph node, parotid gland, supmaxillary ‘gland and ery-
throcytes were collected. The tisisue was emulsified and
centrifuged at 3,000 r.p.m. for 30 minutes after it was
suspended being: 10 per cent in saline. The supernatant
was divided into fresh and hated group and used as
antigens, ‘

All tissue antigen, except tissue culture antigens, were
added 0,5 per cent phenol as a preservative and frozen
until to use. :

For each type of antigens, at least four rabbits were
used and inoculated the antigen via ear vein in amounts
of 1,0, 2.0, 3.0 :and 4,0ml.

After one week frc‘gm the last inoculation of the antigen,

at one week interval.

antisera were colledted and heat inactivated at 56°C. for
30 minutes before the titration of CF antibody of the
individual serum. In the antibody titration, ALD HCV
infected swine pancreas antigen was used and other
procedures were followed as described previously.

The results were? illustrated in Table I and the results
indicats that the tlséue origin antigens prepared from both
of swine and rabbxt resulted in no anhbody formation

while the tissue culture origin antigens were positive,

2. Formation of Anti-‘hag Cholera Robbit Serum
ulture Origin ALD Strain of
Hog (%holera Virus Antigen:

with Tissue

In the previous experiment it has been shown that the
tissue culture origin: hog cholv.u virus was adequate in its
antibody

immunogenicity. In shis experiment, the

I
formation of hog cholera virus in rabbit was studied on

{:rnation by means

the emphasis of théﬁ rate of antibods
of tissue culture origin ALD HCV antigen.

Two different batches of ALD HCV antigens werc
prepared accordance with a.slight modication of Dolveco’s
tissue culture methéd as descried previously. The antigens
were used without heat inactivation as well as without
adding preservatives. During the immunization, the antigen+
were kept at —60°C.

For each of two batches ; of the antigen, five adult

rabbits were used and immunied via ear vein in amounts



,of 1.0, 2.0, 3,0 and 4.0ml. at on¢ week interval. After
‘ one week from the last injection, t*le tabbnts were bled
“and collected serum..:The individual serum was heat
inactivated at 56°C. for 30 minutes and titrated their CF
antibociy. In the antibody titration, 8 Ipositive antigen of
swine pancreas infected with ALD HCV was used and
other procedures were followed as desctibed previously.

The results were illustrated in Table II and the results

indicate that the antigenic responses appeared at 2ind
week of the virus inoculation, and at 4th week the

antibody titer was reached 32 to 128.

TABLE Il Formation of Hog Cl?olera Antibody in
Rabbits by Tissue Cultufe Origin ALD HC Virus

Antigen
- [
- __ATIBODY }‘nm o
TTWEEK AFTER IMMUNIZATION
'RABBIT NO 1 2 .3 4
1—1 <8 8 16 32
1—2 <8 8 16 " &
1-3 <8 32 2 64
1—4 <8 16 32 64
1—5 <8 '8 ' 16 32
2—1 <8 16 ' 32 128
2—2 <8 16 32 64
2—3 <8 16 32 64
2—4 <8 8 16 32
2—5 <8 8 16 32

*

Titrated with 2 units of swine pancreas antigen
prepared by the infection of ALD strain of lhog
cholera virus

3. Anligenicity of Varius Tissue Antigens Prepared

from Hog Cholera Infected Swine:

It has been shown, in the previous experiments, the
tissue culture origin ALD HCV antigen resulted in a
formation of HCV specific antibody in rabbit,, and the
rate of antibody formation was also demonstrated. In this
experiment, the antigencity of various tissue antigens
prepared from hog cholera infected swine was tested with

a specific antiserum prepared in rabbits. The procedure
of anti-hog cholera rabbit serum prepauon was followed
as deseribed previously.. A‘ IR TR

v

In the pig tissue antigen preparation, healthy swines
of a virulent blood; obtained

by the inoculationy of ALD ECV via subculancous

were inoculated 2.0ml.

route. Swines, showing a typical febrile reaction were
ceased just tefcre die or after showing a fatal febrile
reaction. From the ceased swines, a portion of - pancreas in
which less lipid was contained, spleen, congested lymph

node, parotid gland, liver,kidney and a whole blood in

_ anticoadulant were collected separately.

Pancreas antigen was prepared as described previously.

“For the erythrocytes antigen, washed and serum free

'erythrocytes were allowed to hemolysis in acidic cold

distilled water and made a fresh and heated stromrata

antigens  Other tissue antigens were made by centr-
1,000

for 30 minutes after the

ifugation for two times at rpm. for 10

minutes and 4,5000 r.p.m.

tissue was suspended and emulsified in a 10 per cent

Table 1II  Antigenicity of Various Tissuc Antigens
Prepared from Hog Cholera Infected Swines

T . 'MEAN
TYPES OF ANTIGEN ANTIGEN TITER
Pancreas antigen > 32

Spleen antigen
Lymph node antigen
Parotid gland entigen
Liver antigen

Kidney

Erythrocytes antigen

ANANNAN
oo G 0 o ® =

* Tested with anti-hog cholera rabbit serum prcpared
with tissue culture ongm ALD HCV antigen

concentration in saline.

The partially purified tissue
suspensions were tested their CF antigenicity with or
without heat inactivation at 50°C. for 20 minutes. In the
cases of heated antigen, they were agaill centrifuged at
3,000 r.p.m. for 20 minutes and the supernatants were
More than 10

tested for the studies.

used as antigen. infected swines were

In the antigen titration, a 1/15 diluted anti-hog cholera
rabbit serum was used that was prepared by tissue culture
origin ALD HCV antigen. Other proceures were followed
as described previously.

* The results were illustrated in Table III and the resylts
indicate that the pancrens antigen showed antigenicity in
a titer of above 32 while the others were negative,

4. Effect of Temperature on the Antigenicity of
Swine Pancrens Antigen:
It has been experienced that an adequate heating of

rencreas antigen brought  about an increased antigenicity



while a fresh or over heated antigen unable to show a

higher antigenicity.,  In this experiment, an  optimum
temperature required to  the purification of the antigen
was determined.

Three of positive and negalive pancreas antigens were

Table IV Effect of Temperature on the Antigeniéitf of Swine Pancrené Antigen

prepared as described previously, Each batch of antigen

was divided into four groups and tested their antigenicity
as a fresh state, heated states of 50°C, 56°C, and 60°C.
Other procedures were followed as described previously.

.
2t !

DEGREE OF HEMOLYSIS . ' ..
T 7 HEATED FOR 30 MINUTES AT T T
50°C 56°C 60°C UNHEATED

TYPES OF ANTIGEN DILUTION ‘

ANTIGEN 1/8 1/16 1/32 1/8 1/16 1/32 1/8 1/16 1/32 1/8 1/16 1/32
Positive No. 3 4% 4 4 4 0 2 0 0 0 0 0
Positive No. 9 4 4 4 4 2 1 3 ! 0 AC 0 0
Fositive No. 13 q 4 £ 4 0 9} 0 0 0 0 0 0
Negative No. 12 0 0 0 0 , 0 0 0 0 0 0 0 0
Negative No. 23 0 4] 0 0 0 0 0 0 0 0
Negative No. 25 0 0 0 0 0 0 0 O, . 0 0

* Titrated with anti-hog cholera rabbit scrum

AC: Anticomplementary effect
~ The resutts were illustrated in Table IV and the results
indicate that an unheated and 60°C. 30 minutes heated
antigens were unable to fix complement. On the other
hand, 50°C. 30 minutes hecated antigen showed a titer of
more than 1/32.

5. Antigenicity of Swine Pancreas Antigens With

or Without Hog Cholera Infected

Autigenicity of three different groups of pancreas antigens
were tested. These were 23 samples of positive antigens
obtained from hog cholera infected pigs, 21 samples of
negative antigens obtained from pigs that showing no
clinical and pathological abnormality, and 14 samples of
antigens obtained from the vaccinated and challenged
pigs.

The vaccinated and challenged samples were made by
vaccination of pigs with ROVAC vaccine and challenged
with ALD strain of HC virus after three weelks of the
vaccination. All samples were stored at —60°C. until to
test, and liquified antigens were tested on the same day
of the preparation or not exceed more than 2 days in
refrigerator. Other procedures were followed as described
previously.

The results were illustrated in Tables V und VI The
results indicate followings. In case of the positive antigens,
cne and two out of 24 smnples showed procomplementary

and anticomplementary effects respectively, and the others

possessed their antigen titer more than 1/16. In case of
the negative anti%:ens, one out of 21 samples showed
unticomplcmcnlur){ effect ant 2 out of 21 samples showed
a slight non specific fixation. In case of the vaccinated
and challenged ad‘tigens, five out of 14 samples showed
fixation nt’the dilution of 1/8 and others werenegative,

TABLE V Antigenicity of Swine Pancreas Antigens
with or without Hog Cholera Infected

Pancreas Antigen Dilution

Source of %\nligen 1/8 1/16 1/32
Infected Pig No. r 1 4 4 4
Infected Pig No. 2 4 4 4
Infected Pig No. 3 4 4 4
Infected Pig No. 4 ; 4 4 4
Infected Pig No. 5 4 4 |
Infected Pig No. 6 4 4 4
Infected Pig No. '7 0 0 ¢
Infected Pig No. 8 4 4 4
Infected Pig No. 9 4 4 4
Infected Pig No. ?10 4 4 4
Infected Pig No. 11 4 -4 4
Infected Pig No. 12 4 4 4
Infected Pig No. 13 AC 4 5
Infected Pig No. 14 4 4 4
Infected Pig No.. 15 4.
Infected Pig No.‘ 16 4 1



Infected Pig No. 17 - | L4 4 4 TABLE VI Distribution of Antigen Titers of Various

Infected Pig No. 18 4. 4 4 ‘Swine Pancreas with or without Hog Cholera Infecied
. ! . 4 _ SR S —

Infected Pfg No. 18 Aé Aé AC Number of Swine

Infected Pig No. 20 : Source o{‘Pan- Antigen Dilution Total Pig

Infected Pig No. 21 o4 4 4 creas Antigen 17871716 >1/32 >1/8 AC*Tested

Infected Pig No, 22 - : 4 4 Infected Pig 0 . 1 ) ) ”3

Infected Pig No. 23

-8
w
=]

Non-infected Pig 0 0 0 20 1 21

Non-infected Pig No. 1 0 0 Vaccinated and 4 . o 9 o 14
Non.infected Pig No. 2 0 0 Challenged Pig -
Non-infected Pig No. 3 0 0 <. *AC : Anticomplementary Effect

Non-infected Pig No. 4 ‘o’ 0

Non-infected Pig No. 5 0 -0 DISCUSSION

Non-infected Pfg No. 6 2 0 It has been experienced that, in the complement fixalion
Non-infected Pfg No. 7 0 0 test of hog cholera, swine antiserum resulted in hemolysis
Non-infected Pig No. 8 0 0. of the sensitized sheep erythrocytes of guinea pig comp-
Non-infected Pig No. 9 ) 0 0 lement. Furthermore, most of swine tissue antigens tested
Non-infected Pig N.U' 1o 0 in these studies showed a tendency of hemolytic
Nnn-infccted Pig No. 1'1 3 ) activity unless the antigens were partially  purified “and
::::i::ztz: :Z :Z: i; g . 0 heat treated. Such characteristics of swine scrum and tis-
Non-infected Pig No. 14 0 siues brought about an attempt on the development of

Non-infected Pig No. 15 complement fixation, for hog cholera diagnosis, in which
on-infec i . 15

rabbit origin hog cholera antiserum, swine tissue antigen

Non-infected Pig No. 16 0 . .
4 and hemolytic system were incorporated.

-infected Pig No. 17 0 )
Non .m ecte .g 1. Preparation of Hog Cholera Antiserum in
Non-infected Pig No. 18 0 Rabbits:

-infected Pig No. 0 . .
Non-infected Pig No. 19 Antigens prepered from hog cholera infected, tissuc
Non-infected Pig No. 20 0 _ culture material was adequte for the preperation of hog cho-
Non-infected Pig No. 21 0 lera antiserumin in rabbits. Although an unheated antigen
Vaccinated-challenged Pig No. 1 0

caused the formation of higher titer of antibody in rabbits

Vaccinated-challenged Pig No. 2 0 it may bring about a hypersensitive state in rabbits were

Vuccinated-challenged Pig No. 3 4 inoculated more than four times via intravenous roule.

Vaccinated-challenged Pig No. 4 ¢ The side reaction was removable if the antigen was hea-

Vaccinated-challenged Pig No. 5 ¢ ted at 50°C. for 30 minutes or inoculation of decreased

Viccinated-challenged Pig No. 6 4 amount of antigen. The rcaction may duc to bovine se-

Vaccinated-challenged Pig No. 7 0 rum which was contained in the tissue culture material.
Vaccinated-challenged Pig No. 8 4 A number of lissues obtained from swines and rabbits

Vaccinated-challenged Pig No. 9 4 that were infected with virulent strain and rapinized sti-
Vaccinated-challenged Pig No.10 0 ain of hog cholera virus respectively, were not immun-

Vaccinated-challenged Pig No.11 0 ogenic in rabbits. This may due to the presence of a low

Vaccinated-challenged Pig No.12 0
Vaccin led-challenged Pig No.13 0 -

Vuccinated-challenged Pig No.14 4
— A number of hog cholera infected tissue antigens, na-
AD: Anlicomplementary Effect.

concentration of antigenic materials and excess amount

of tissue marials in the antigens.

T OO0 O OO 0000 000 00 CO0 000002000 0O 0000 o0

2. Preparation of Complement Fixing Antigens:

S 0 L O 0 0 0 0 0 Q0 O Cc C Y O o0 Q0 o occ oo

mely pancreas, spleen, liver, kidney, lvinph node, parotid

gland and erythrocytes stromata  were tested and it las

- 7 _



been shown that the pancreas was only organ that poss-
esses antigenicity. Other tissuc antigens, except stromata
and pencreas, oblained and made from the infected pig
rather showed a tendency of a enhanced hemolytic  acti-
vity compared to that of normal. Such hemolytic activity
may due to the excess amount of serun contained in thg
infecte] tissue materials. .

Even the positive pencreas antigen, unheated fresh state,
a hemolytic activity was observed, and the -activity was
removed by heating the antigen at 50°C. for 30 minutes.
Curtain pancreas antgien showing a milky appearance,
showed both of hemolytic and anticomplementary effects
even the antigen was heated. Heating the antigen at above
60°C. for 30 minutes caused the diminishing antigenicity
of the supernatant and increasing the precipitate. This
may indicate that the milky appearance antigen is-hem-
olytic and anticomplement due to the excess amount of
lipidic compounds present in the antigen.

It is noteworthy, due to the facts that above mentioned,
in the sampling the test pancreas and in the heating
procass, that the sample must be selected from a portion
of pancreas where less lipid is contained, and heating the
pancreas should be maintained at 50°C. for 30 minu-
tes. The optimum heating temperature and time may
remove maximum quantity of pancreas lipid and give
maximuam antigenicity.

Pancreas antigen, in a state of tissue, can be storeed
at 60°C. for several months without lossing the antigen-
icity. In the liquified state is suspended, heated and
centrifuged supernatant antigen could be stored in fefrig-
erator for2 to 3 days without heving defect on the
antigenicity. However freezing the antigen may remove
antigenicity and increased formation of precipitate.
Slightly autolyzed pancreas may not influence on the
antigenicity,

In these studies the positive pancreas were obtained
from pigs that were died or just prior to die. Therefore,
the relation Letween the appearance of detectable antign
in the infected pancreas and time of the course must be
studied further. Pancreas antigens, prepared from hog
cholera infecied pigs that were died or killed to just prior
to die, were highly specfic. According to the accumulated

results, not Jess than 95 per cent of the positive panreas

and more than 97 percent of the negative pancreas
method. About 30

per cent of antigens prepared from pigs that were

were dctectable by means of this

challenged after 2 to 3 weeks of vaccination showed 1/8
serum titer, and others showed no serum titer, Furthermn-
ore, vaccinated but not challenged pigs showed negative
serum titer. These results may suggest the method is appl
icable for the detection of hog cholera infected  pigs in
the diagnostic purpose.

SUMMARY

From thse studies, the methodology of the complement
fixation test for hog cholera has been described, and the
application of the test for the diagnosis of hog cholera

has been suggested.
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BaRz BNE Y HEARE ME Tz

AEKBE REHAS
2 R I

Baelehs HRARN L de] ffrsle 429 MEY Hmoleh. 22} o] BHE MiPAse = BHYE 5 3
E MiREHL mEE BRY Sk Lw Steb. o) Bigol At MMEGKEE FURT 2ob $5T MAMEBHIEE
rEet B RME Atk . .

WIS Do mtmm‘»an BRI A S HEE 1/16 ol doldch.  HMmAte MMEER viol s AHHNE
ol HHlslel IR ol HPE 1/32 o| Aol frh MME L1~12 KHMME Afehsla WA 2
B 2% s}, e

o] Fidko s BEERS 95% ol o] HRMe s MY + AL, FWAELE 97% ol 4o] Mfko = WY +
slsiel. ==bA o] ke e e BWctEd FAY 4 Qe ud $e milme Gikze Yol



