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I. INTRODUCTION ..

" The detection‘ of swine crysip(:lns. antibody in swine
may be possible by means of agglutination(Schoening et
al. 1932),‘ flourescent antibody tcchniquc(DacreQet al.
1959, Marshall et al. 1959) and hémagglutination inhi-
hition test(Dinter 1958)." An insensitivily of agglutination
and ur:slabilitv.of'the bactdrial agglutinogen allowed the
test to a limited use in the dechcllon of chronic cases or
herd mfe-tlon of swine ‘erysipclas in field (Stile et al.
1934, S"hok,mng ‘et al. 1935, 1936,
Rice et al. 1952). An apphculmn of fluorescent anhbody
1959, 1959)

hrmlauom ‘stich rcl’ltive

Schoening et al.
Lechmque (Dacres et al. .Mnrchall et nl
also possesses certain as nme,
cost, and laborious proccdureq IIUI]dg&lUlll]ﬂthn mhllnt
ion test appears to show a least sensitivity.

The convemlonul complcmcnl fixation test is not app-
licable when the test system consisted  with swine anti-
“serurn. This is due to a marked prochmplementary activity
of swine seium and causcs {alse- nc;,ulwc direct comple-
1962) Although the chem-

ical nature of the hemolylic compound is unknown, it

ment fixation(Scherer et al.

contained in  heat labile and stable fractions of swine
serum (Lee. 1964). o ,

Various procedures have been atlcmplcd f01 obvmtmg
the procomplementary activity ol swine scrum. These are
the reduction of the amount of guinea pig complement
in proportion to the procomplementary activity ol cach

serum being teslod(Bankowski et. al. 1933, 1935), dest-

ruction of . procoamplementary . activity. by cold alcohol
fractionation or ether extraction (Boulangey 1955), des-
truction by formalin, zymosam cobravenom(Cowan 1961),
1962).

various procedures have been altempled to remove the

and heat . inactivation(Scherer et al. Though
procomplementary activity, these were not uniformly suc-
cessful. . ‘

The qupp]cmentatlon of factor w]nch consisted with C'1
and C'3,4- fractions of guinea pig or pig serum may
inhibit the procomplelﬁentary activity of swine serum
(Jeon . 1965).

which. is referred - to modified complement fixation test

The supplementation method of factor

may give some benefits such as a higher sensitivity and
an undenaturation of antibody. particie. '
This article is to describe the modified comp]ement
{ixation test of swine erysipelas by employing fresh rab-
hit serum and varum factors to the test system. ‘ .
This studies were partially supported by the research
grant of FG-Ko-103, USDA. .‘

II. MATERIALS AND‘METHODS';

1. Complerﬁent Fixation Test:

The procedure of the complement fixation test was
based on Mayer’s method(Mayer 1961), the test system
as well as other svstems were duplicated, the order of
addition of reagents was followed as illustrated in each
table, and the 100 per cent lyvtic unit was employed.
The complete inhibition of the indicator

3, 2,

aystem  was

rezorded as 4, 50, 756 and

1 and 0 for 0, 25,
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|
310’) per cent hemolysis, respectively.

The diluent {or all reagents of the serological test was
Veronal-NaCl buffered solution, containing 0. 145 M NaCl
‘and 0,005 M Ca** as calcium chloride hexahydrate(Ma-
ver et al. 1948). /

To prevent coagulation of blood and for its preservat-
jon Modifed Alsever’s solution was used(Bukantz et al.

1946).

\l The stock sheep cells in Modified Alsever’s solution

'!were washed more than 3 times with Veronal-NaCl
| 'buffered solution by centrifugation at 1,000 r.p.m. for
10 minutes. A 2 per cent suspension of erythrocytes was

And more

made and sensitized two units of hemolysin.

than two exact units of complement were used throughout

the experiment.
2. Fresh Serum and Complement Components

(C’'1 and C3,4)

In order to prepare various fresh serum and comple-

“ment components of different unimal sera, young healthy
animals were employed. The blood was collected asepti-
cally from the cardiac puncture, anterior venacava, and

‘iugular vein for chicken and rabbit, pigs and bovine

respectively. From 20 ml. to 50 ml. of the blood was

| danted in large test tubes or bottles, allowed to clot and
separated from the glass wall. It was then allowed to
stand for two hours at room temperature and 2 hours at

2°C. before harvesting the serum. This serum was cent-

rifuged at 1,5C0 r.p.m. for 20 minutes and used imme-

diately or dispensed in 1,2 ml. aliquots and stored at
~60°C.
! the basis of the dilution method(Mayer 1961). Heat ina-

ctivated, at 56°C. for 30 minutes, sera were used as C’

From these sera, C'l1 fractions werc made on

| 3,4 fraction. In case of fresh serum supplementation, the
| stored serum was melted and used.

3. Bacterial Strains and Seed Culture

For the preparation of complement fixation antigen,
K—1, T-—2, and J—9

employed. They were obtained from the spleen of acute

were

three different strains,

septicemic from of swine, from the tonsils of healthy
“awine, and from the skin lesions of the urticarial form
lof swine, respectively. They showed no hemagglutination
activity except J—9 strain.

| The strains of NL--11, Se—9, An—d4, Cn--3461, R
i‘wG and R—2 wecre obtained from Jensen Salsbery Lab-
loratory, and NL—11 was used as the source of living
‘ and the othar wers piolel and us2d for th

'vascine,

preparation of gel absorbed bacterin. | For the challenge,
strain was employed.

Seed r:ultures| of the above mentioned strains were
prepared in serum agar medium. The components of
medium except bovine serum were suspended in 1,000
ml. of beef infusion and heated to boiling to dissolvai
the medium completely. After autoclaving at 15 pounds
(121, 6°C.) for 15 minutes, it was cooled to about 60
°C. and added sterile bovine serum. The final reaction
of the medium was adjusted to pH 7.4 to 7.8. Three
different strains of K—I, T—2 and ]—9 were streaked
on a serum agar plate and incubated five to seven days
at 37°C. After the incubation, small, delicate, and smo-
oth colonies were picked and cultured in serum broth
for the preparation of bacterial antigen. The serum broth
was prepared as serum agar medium except the addition

of Bacto agar, The components of the medium is as
-

follows:

Beef ml'uslon(Bcd meat infusion 25 and beef liver
‘ mfus:on are combined). 1 hter

Bacto dexlfosé‘_ .................................... 5 gm
Sodium phosphate dibesic ........ ererresranns 11 gm
Potassium phosphate monobasic ............ 1gm
Bactor agar ...c..cociciieniiiiiiniiinae 15 gm
Bovine Seruim ..c...ovvvurianiinniinniniiniinenns 100 m!

4. Antigen and Titration

A diluted seed culture was seeded to 500 ml. of serum
broth and cultured for 48 hours at 37°C. The pure broth
culture was added a final concentration of 0.5 per cent
formalin, and collected bacteria by centrifugation at
20.000 r.p.m. by usingSharples centrifuge. The antigen
was washed three times with 0.5 per cent formalin saline
solution and the sediment was diluted with two volumes
of 0.5 per cent formalin saline solution and stored at
2°C. o '

The antigen was titrated as illustrated in Table I. The

i

maximum amount of antigen causing complete hemolysis
was established - a8 done unit of antigen, and a half or
one-fourth doses of one unit of antigen were employed
throughout the tests.

5. Aulm-rum and Tllmtion

A number of antisern aginst swine erysipelas were
prepared with three different vaccines or organism. These

arz NL. Ul living vaceine (E.V.A), aluminum hydroxide

f



 TABLE L.

|
|
|
0 n *

Titration of Anhgen

= o v b X T Ren T LT ST L T Fe T T S e R e et
Tube No. 1 2 3 4 5 6 7 8 9
Antigen S U P (S S N S S SRR HPS,
Dilution 8 16 32 64 . 128 256 512 1024 2048 ontro !
Antigen ml. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 02 0.2 0 0
Complement : ‘

2EU 3% ml. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0 |
Dlluent ml. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 02 0.4 06 |

Primary incubation at 837°C. for hour :

Sensitized RBC, T B ) o
U, 2% ml. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Secondary incubation at 37°C. for 30 minutes

*Two exact units

gel adsorbed bacterin and a living virulent organism of
87184 strain.

About four months old pigs were immunized. A single
dose of 2.0 ml. of E.V.A.(Gray et al. 1955) or 3 t0 5
of adsorbed bacterin(Callaway et al. 1955) were

administered subcutaneously lehind the ear.

ml.
Fourteen
days following the inoculation, the blood was withdrawn
from anterior venacava aseptically and harvested the
serum. The serum was immediately heat inaclivated at
56°C. for thirty minutes and dispenséd in amount of 2
ml. in screw capped test tubes and stored at —60°C.

The skin scarification method was empluyed for the
virulent living bacteria of 87148 strain(Shuman 1931,
Gray et al. 1955). At one week of the post inoculation,
the blood
serum was heat inactivated at 56°C, for 30 minutes and
—60°C.

was carried out as illustrated in Table II.

was withdrawn and harvested serum. The

stored at until to use. The antibody titration

In this study, the time requirement for complement
fixation was 60 and 30 minutes for the primary and
secondary incubation periods respectively. And each rea-

gents in amount ml. were employed.

TABLE 11
"= of Antll)ody
- B = rmmmmerI R e e T =
Tube No. 1 2 3 4 5 6 7 8 9 10 11
. Atiserum 1 1 1 1 1 1 1 1 Control
Dilution 8 16 32 64 128 256 512 1024 nirols
- Antiserum ml. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0 0. 2%* 0, 2%
Antigen 1/2 U, ml. 0.2 0.2 3.2 0.2 0.2 0.2 0.2 0.2 0.2 0 0.2
Complement 2EU*, ml. 0.2 6.2 0.2 0.2 0.2 g.2 0.2 0.2 0.2 0.2 0
Diluent ml. 0 0 0 0 0 0 0 0 0.2 0.2 0.2
: Primary incubation at 37°C. for 1 hour
Sensitized RBC, 2U, 29 (.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Secondary incubation a¢ -§7°C. for 30 minutes

* two exac. units
*%1/8 diluted antiserum
In the antibody titration, 1st tube received 0.1 ml. of
vndiluted antiserum in addition to 0,04 ml. of factor or
of diluent. This

gives 1/8 dilution of antiserur. From tlis, 0.4 ml. and

fresh unheated serum and 0.66 ml

0.2 ml. were dispensed to second tube of the test system
rand first tube of serum control respectively. The same

procedures were repeated for the further dilutions of

antiserum.

III. EXPERIMETAL RESULTS AND
DISCUSSION

It has been known that the complement fixation test
with swine serumn has generally been unsatisfactory bec-

ause of its marked procomplementary activity, i.e., swine



servum generally enhances the hemolytic activity fo guin'éu
pig serum used as a source of complement.

Howeuer, the supplementation of fresh unheated serum
which is obtained from the normal healthy rabbit or
bovine bfought about the fixation of complement to the
heated antibody antigen complex(Jeon 1965). Due to

the facts that above mentioned, an application of the

" modified complement fixation test, that is, supplemetation

of .rabbit and bovine sera was attempted to the system

of kwine er'ysipelas. .

1, Effect of dose of factor supplementations. ‘
In the first experiment, an optimum amount ;of lfactox‘:

or Serum of rabbt and bovine was studied. Antigerutﬂ,

used in this experiment was prepared with, E.V.A.,

-“FABLE IlI _
Effect of Rabbit Factors

Supplement S Antiserum Dilution T Agn.
Type Amount, ml. ystems 1/8 176 1732 1/64 1/128  Cont.
T.S* 0 0 0 0 0 o
No -— S.C** 0 0 0 0 0 0
T.S. 4 3 -0 0 0 0
Serum 0.01 S.C. 0 0 0 -0 0 0
T.S. 4 4 4 0 0 0
Serum 0.02 S.C. 0 0 0 | 0 - 0 0
T.S. 4 4 4 3 0 K
Serum 0.03 S.C. 0 ] 0 0 ] 0
T.S. 4 4 4 4 3 -0
Serum 0.04 S.C. 0 0 0 0 0 0
" T.S. 4 4 4 4 3 0
Serum 0.06 S.C. 4 0 0 0 0 0
T.S. 4 1 4 4 4 0
Serum 0.08 S.C. 4 0 0 0 0 (1]
T.S. 4 4 4 4 4 0
Serum 0.10 S.C. 4 4 0 0 0 0
T.S. 4 4 4 4 4 0
Cl 0.04 S.C. 4 4 0 0 0 0
T.S. 0 0 0 0 0 0
C’3,4 0.04 S.C. 0 0 Q0 0 0 0
*Test system **Serum control
and J—9 anligen was employed. The results were 4) Complement C’1 fraction, derived from leither of

illustrated

followings:

in Tables Il and 1V. The results indicate

1) Fresh or heat invactiated antiserum was unable to
fix guinea pig complement in a conventional complement
fixation test.

2) Supplementation of fresh rabbit or bovine serum
to the heat inactivated antiserum was able lo fix guinea
pig complement and the degree of the fixation was
enhanced.

3) Supplementation of heated rabbit or bovine serum
at 56°C. for 30 minutes was unable to fix guinea pig

complement.

'

fresh rabbit pg_bovving, serum, inhibited the procomple- '’

mentary acﬁti‘v‘il‘ylibf pig serum and an excess amount
resulted in anticomplementary effect.

An optimum quantity of serum factér required to the
test system seéqu to. be a function ‘of antibody titer.
The higher the ‘aﬁ;ti:body titer showed the lower the
procomplcmcnmryVcﬂ'nlct. However, an optimum ' amount
of rubbit scrum factor ranged 0.04ml to 0,05 ml., and
there were no significant differences on the range between

R o

rabbit and bovine serum factors.

2. Comparalive Studies of Modified Complment Fixation

Tests Based on Different Factor and Antiserum Titer :



TABLE 1V ‘ ' |
. .Effcet of Dose of Bovine Factors =~ :

Swpplement ¢ T Awiserum Dilwion  Agn. ‘
Type - Amount, mi. Dysiems i/8 /16 1/32 1764 17128 Cont. (
T.S.* 0 0 0 0 0 0
No — S.C.** 4] 0 0 0 0 0 ‘
R “T.S. 2 2 2 1 0 4] 5
Serum 0.01 -~ 8.C. 0 0 0 0 0 0 ;
: T.S. 3 3 3 1 0 0 *
Serum 0.02 -S.C. 0 0 0 0 4] 0 1‘
T.S. 4 3 3 2 1 0 }
Serum 0.03 S.C. 0 0 0 0 0 0 i
T.S. 4 4 3 3 3 0
Serum 0.04 S.C. 0 0 0 0 0 0 ‘
T.S. 4 4 4 3 3 0
Serum 0.06 S.C. 0 0 0 0 0 ¢ ‘
T.S. 4 4 4 4 3 0
Serum 0.08 S.C. 2 1 0 0 0 0
T.S. 4 4 4 4 3 0
Serum 0.10 S.C. 3 1 0 0 0 0
T.S. 4 4 4 4 4 0
Serum 0.04 S.C 4 4 0 0 0 0
“T.S. 4 4 4 4 4 0
Cc'1 0.04 S:C. 4 4 0 0 0 0.
T.S. 2 2 2 2 2 0
C’3,4 0.04 S8.C. 0 0 0 0 0

*Test system *;S:r;mwcontrol

In this experiment, thiee different “antiscra totally 13
serum samples were tested, under the presence of optim
umquantity of factor, for their serum titers and sensitivity
of factor. The antisera were prepared by employing NL
—11 living vaccine, aluminum hydroxide gel adsorbed
in ' As the

factor, two different fresh rabbit and bovine serumn were

bacterin and 87148 strain skin scarification.

used in an optimum amount of 0.04 ml or 0.05 ml.
Throughout the experiment, J—8 antigen was employed.

The results 'were illustrated in Table V. The results
indicate followings: |

1) No significant differences were observed in anti-
body titers, in the same factor group, among three
differnet antisera.

2) Supplementation of rabbit serum showed a higher
sensitivity on the antibody titer than that of bovine
serum was supplemented. '

In case of no factor supplementation, the negative

control sera showed complete hemulysis, but the positive

—

5

|

pig sera 2 out of 13 samples showed fixation. Bovine
serum supplementation diminished negatively fixed serum,
while the rabbit serum group brought about more than
1/32 titer of all serum samples. The detailed number
and distribution of antibody titers in different supple-[
mentation were illustrated in Table VI.

As a serum factor, no significant individual differences :
of serum batches were experienced in case of rabbit..
However, it was not seldom to encounter the individuali
differences on the bovine serum factors. i ‘

In order to prove the specific fixation demonstrated
in the previous experiments, a number of swine pathoy-
enic bacterial antigens were prepared and tested with
swine erysipelas positive and negative scra. The hetero-
genous antigens tested with the pig sera were E. coli,’
Sal. pullorum, Sal. cholerasuis, Br. abortus and Swine

origine PPLO. The results of the tests were nepative.

1V. CONCLUSION

Throughout the studies the following experimental



Table V. Comparative Studies of Modified Complement Fixation Tests Based on
Different Eactor and Antxserum Txter o

Serum Dilution

Type of No {actor. Bovine Serum Factor . Rabbit Serum Factor
Serum* 1/8 1/16 1/32 1/64 1/8 1/16 1/32 1/64 1/8° 1/16 © 1/32  1/64
L—1 4 3 3 0 4 A4 4 4 4 4 4 i
L—2 0 0 0 0 4 4 3 1 4 4 4 4
L—3 0 0 0 0 4 1 1 ‘1 4 4 4. 1

L—14 2 2 2 2 4~ 4 4 4 4 4 4 4

L—s5 0 0 0 0 4 4 3 2 4 4 4 4.
G—1 3 3 2 2 4 4 4 4 4 4 4 4

G—2 0 0 0 0 4 3 3 2 4 4 4 3

G—3 0 0 0 0 3 3 3 2 4 4 1 4

C—1 0 0 0 0 4 4 4 3 4 4 4 4

Cc—2 0 0 0 0 4 4 4 3 4 4 4 4

c—3 0 0 0 0 4 4 4 3 4 4 4 4

C—14 4 4 4 3 4 4 4 4 4 4 4 4 °
C—5 2 2 2 0 4 4 4 3 4 4 4 3

N—1 0 0 0 0 0 0 0 0 o 0 0 0

N—2 0 0 0. 0 0 0 0 0 0 0 0 0

N—3 0 0 0 0 0 0 0 0 0 0 0 0

N—4 0 0 0 0 0 0. 0 0 0 0 0 0 ’

‘L:.Amiscrum against living vaccine

G: Antiserum against gel vaccine

C: Antiserum against challenged with 87184 strain
N: Negative control serum

Table V1. Distribution of Antiserum Titer

Antlserum Dx[uhon

Type rf

Supp\ﬁm“ muon (1/8 1/8 1/16 1'32_1_{(_31(_3)51}
No

Supplementation 11 1 0 1 0 13
Bovine Serum

Supplementation 1 2 2 4 4 13
Rabbit Serum

SJpplnmmM*mﬂ 0 0 0 3 10 13

- are chtained and are summarized here.

of the

RN

Vet medified complement fixa-

TRy
e tent for swine ervsipelas has been described.
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