— 2339 —

Toxoplasmosis 0| st H2e
28 . BN AIRIERES K3 IR Toxoplasmosis®]- 537H3HE.
K E W E MR
X = B

=Author’s abstract=

Studies on Toxoplasmosis.

il . Serological Survey of Toxoplasmosis on Swine by Complement Fixation Inhibition Test.

Jae Bong Mun, D.V.M.
Veterinary Research Laboratory
Anyang, Korea

In 1957,a Toxoplasma infection among swine was first discovered in Korea. Thereafter,
Complement Fization Inhibition Test was applied to 2,017 swine serum samples which were
obtained from all over the country except Cheju Island. Significant results are those su-
mmarized below.

1. 272 out of 2,017 samples(13.4%) were positive, in which the criterion for positive
was based on the serum titer of 1.8 or more. (Table 5)

9. Incidences in the normal swine population by localities were that 39 out of 200 sa-
mples(19.5%) from Chuunnam Province, 34 out of 205(16.5%) from Kangwon and 98 out
of 700(18.1%) from Kyungnam showed positive titers, respectively, and not much diffe-
rences were found in samples from the localities of Chungnam, Chungbuk, Kyunggi and
Kyungbuk, where the rates ranged around 12.0% and for the last 11 out of 201(6.0%),
the least, were found in case of Chunbuk.

3. Distribution of the incidence of Toxoplasmosis by age and sex in 1,117 swine serum
samples from 6 provinces (except Kyungnam and Koyng-buk) revealed no significant diffe-
rence by sex but showed marked difference by age that 14 out of 156 samples(8.9%) at
the age of 7 months or less were positive 84 out of 694 samples(12.1%) at the age from
8 months to 1 year were positive, 29 out of 203 samples obtained from 1 year to 2 years old
were positive and 23 out of 64 samples from 2 years or more old were positive.

Correlation of positive incidence between ages and serum titers were paralleled and
the highest incidence was observed among serum samples from swines of 2 years or more
showing the infection rate being 4 times greater than that of 7 months or less.
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Table 1. Box-Titration of Indicating Serum & Antigen.

Indicating Serum Dilution | Antigen Controls
Antigens ! Compllement
| x50 %100 x150 x200 x300 x400 x600 x800 | 1 unit | 2 units
T 0 0
CoAS Al L4 4 4 4 4 3 2z 0. 0 0
(1:2) ‘ 4 4 4 4 4 3 2 0 i 0 0
Moo 4 4 4 4 4 2 g 0 0 0 0
C' A M. A 4 4 4 4 4 3 2 0 0 0
o ibe M B 4 4 4 4 4 3 2 0 | 0 0
(1:3) o _ -
Moo A& 4 4 4 4 1 0 0 0! 0 0
C.A M. A 4 4443 00 0 0
G 4 4 4 4 3 1 0 0] 0 0
MoA 4 4 4 4 4 1 0o o0 0| 0 0
T 4 4 4 4 3 1 0 0, 0 0
o Lde 4 4 4 4 3 1 0 0! 0 0
(1A 6>A ]
M. . . [
4 4 2 1 0 0 0 0 0 0
Lok 4 4 1 4 2 0o 0 0! 0 0
s 4 4 4 4 2 0 0 0| 0 0
M. AT A
4 0 0 0 0 0 0 0 0 0
Ty 4 4 4 4 1 0 0 0 i 0 0
SR 4 4 4 4 1 0 0 0| 0 0
M. A A
2 0 0 0 0 0 0 0 0 0
&S ﬁ“ 4 3 0 0 0 0 0 0 t 0 0
(17116 4 i% 1 0 0 W(L, 0 0 | 0 #__.O“‘
N. A. l
T. C. A 0 0 0 0 0 0 0 0 0 0
C.A.M. A 0 0 0 0 0 0 0 0 0
o (1:2) _ I
Indica- [ . |
. 1 unit 0 0 0 0 0 0 0 0 0 0
ting
Serum | ‘ B
Controlsi 2 units 0 0 0 0 0 0 0 0 0 0
Note: M. A. A., mouse ascites antigen, Fixation is indicated by the following figures:
issue i 0, complete hemolysis.
T. C. A, t1sst¥ cultur'e antigen. 1 75% hemolysis,
C.A.M. A., choriocallantoic membrane 2 509 Partial hemolysis.
antigen. 3, 25% 7
N. A., mnormal antigen. 4, no hemolysis.
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Table 2. A Comparison of the Complement Fixation Test and the Complement Fixat-

ion Inhibition Test on the Immuized Swine Serum Inactivated by Heat.

| Temperature lefit\Tit}id\y C.F.test l C.F.1. test )
& | Antigen | P. A. N.AS.CNC| P. A. NA|SC.
Ti . — I -
ime :I.S.S.No. ‘><2J;><4“)<8‘><16‘><2;><2><2><2><4‘><81><16><32,><64x2 X2 %2
| | | i | ! [ |
45°C 30 | ! ‘0‘040;0‘04 0| o !Olol [+’233|° 0 0
T ofes oo el e s le ol
50°c3o" 1 !O!O!OE‘O!O]OiiI\OEOIleZL]3}410}0li
> lojofofo ololsolojol=]s[s]0olo |3
56°C 30 1 jolololo;o0j0l4 ofjofof3/3][a]olo ] 4
2 10:0l0,0, 0j0(4f0j0]ojz. 32 010 4
T To,ole oo e o e eTele a0 o v
2 jojlo o ololojafo’olo ol1jz]o]0 |4
60°c3o'~ 1 ojo ofojojo ajolojofofajafo]o] s
’ 2 ]0{0}0%0)0[0;4joiofof0|1}2‘o}O}4
650(:30/1 1 Jjolojofojolofafofofolzislalo] 0|4
| o2 olojoiojojojafofojofo 1lzjofjol}
|70°030/; 1 ;0}'0]010{0“%4{0}0%1’2§4"4Jo[0]4
| 2 0,00 0j0 0[4]0]0lo]1]4 4 0]0] 4
: | 1 o o?o{oio{oj4[4;4}414I4j4[0[014
NCRVE U ‘ | !;_g I | ] [ |
| | 2 [ojlolo“nn!1}4.4‘4;4’4’4“[0‘0414l
Note: C.F. test, complement fixation test. B
C.F.I.test, complement fixation inhibition test.
P.A., toxoplasma antigen cultured on chorioallantoic membrane of chicken embryo. -
N.A., normal antigen (not cultured).
S.C., serum control,
N.C., none complement.
1.S.S.No., immunized swine serum number,
F2 A Reubst el KINE-L 45°C, 50°C 30430 A& 524 MR QT = EEHE
304y Bl A fHESS iEY e = féﬂﬂ"] o o (LIF NLAL) IEERERIT S.CodA %jﬂl— st
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304y PWREEEE MEESE HREES HBE 3 9 C.F.L test7} i+ A4 @BELST I
oAk KRS ZEEE 60°C 205 = 2B MFEE /b FRE =& 60°C 2053

307ye] A Egrom midel e £ THA 75°C D pEERste] ARRAERe] EEAISHY Bt
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Table 3. Proper Test of Complement Fixation Inhibition Test of the Toxoplasma.

i [ Controls %
% Swine Serum ! - Trdicating f
| l N. A. } Serum l Antigen { Serum !
i ! |
Tube No. i Iz s 4 5 6| 7 819 1 ‘11 12 135 U 15|
| +——
[ .
| Dilution ﬁ x2 x4 x8 x16 x32 ><64} x2 ><4}><2 x4 |x6 x12 x16 x100 ><200!
J I S I R R
* | [
{ Serum(ml) f 0.1 ¢.1 0.1 0.1 0.1 0.1 z 0.1 0.1 ! 0.1 0.1 {— — - o~ —
] ! |
Antigen(unls) 0.1 0.1 0.1 0.1 0.1 0.1 | — — | = o1 o1 01 ot 01|
(m i . i
Normal Antigenn — — — — — — | 0.1 0.1 - e == = = = =
Tl | E \ | ?
Saline(ml) P T - i — — 0101 50.1 0.1 0.1 | 0.1 0.1
S S I !
1 hour at 37°C. water bath )
 [ndicatine S 0.1 0.1 0.1 0.1 0.1 0.1 | 0.1 0.1 ’ 0.1 0.1 [0.1 0.1 0.1 ] 0.1 0.1
Complement ! z }
Cunits,mp)] -2 0.2 0.2 0.2 0.2 0.2 [ 0.2 0.2 | 0.2 0.2 Io.z 0.2 0.2 | 0.2 0.2 |
overnight at 4°C. Y
Sensitized ! 1 T { —
Sheep RBC j 62 0.2 0.2 0.2 0.2 0.2 | 0.2 0.2 | 0.2 0.2 |20.2 0.2 0.2 0.2 0.2 |
Qg m | ]

30 minutes at 37°C. water bath

Note: Fixation inhibition is indicated by the following figures:

0, complete hemolysis.

, 75% hemolysis,

2, 50% partial hemolysis.
3, 25% partial henolysis.
4, no hemolysis.

—

Interpretation: 1. suspect=1:4
2. positive=1:8 or more.

3. limit of positive=75% hemolysis or more.
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Alkaline soda borax buffer solution®] #ijk:
0. 53% NazCO;’, ............ 9. 73m1 1 fEﬁ%?ﬁZ

1. 91%NayB,0s - 10H,0---0. 27m1 [ (PH 11)

3ml¢] methylene blue alcohol ggfIk <l 10ml
9] alkaline-soda-borax buffer solutiong i
sy

B K AIRIEE 56°C 304 InEIEgEH b
o 4ff Mo BERES std 0.1ml4 7MH
o RBEA SERer e FUECRETRRK +
accessory factor)s 0.1ml4 #H:Asd 37°Cq
Al LEERE RIS oKl wEIst R whE O ZeEiR
~2H% %&?ﬁ%ﬁw WTAA ARG & 5~1
1075e] =vpA Eitastd fEEE HEFY L
100{8 2 3 °}E4‘1 50% DIt MfEsE YR AR
B e AL BEezR s+ TRIEY K
BEe EY RE HEEEE Eslgs. =9
TIIVERRE 58 164 DI Bl 3.

LEds HES 2 dye teste} C.F.1. testd] &F
FiEg HEEtetd AEBR 2ot EfEg Hst
ZA MmES BEoF g T EEYg AT
Geillol A EIES R iBET KY g /R
IigmAe 2 FEEst guinea-pigd [iiE=t Tp
ARG g (k= 103 iEs Rt
g Tpd) AIRRIKILAES ftasl A BKilLR-2 dye
teste} C.F.I test3 guina-pigs} [l MiE-L dye
estet C.F. test® HEHsled vl £ 404 H

Table 4. Titers of the Dye Test and the C.F.I. Test.

f
Tp Immunized Swine Serum Tested Swine Serum | TIGS | ‘ TIGOS
I
|
SerumNo.})1 2 3 4 5 6 7 8 9 10 11 1271 2 3 4 5678‘1
Dye Test ‘ 256 256 256 256 256 256 256 256 256 64 256 16 ;6 64 64256 4 16 4 4 l 024 256‘ 256
CFITeSt‘,1632 8 4 16 16 8 16 16 8 16 0 02080000{12832;’ 8
i
Note: T.I.G.S., Tp immunized guinea-pig serum.
T.I.G.0.S., Tp immunized goat serum.
Interpretation: Positive, 164 or more in dye test, 1:8 or more in C F. I. test, and suspicious 1:4 i
C.F.1. test.

=uter 2ol Tpsh FfR7E 22 MEEe K#s
F—3tA figgEiAel ==k Kartpfide o

o] 4 x dye testd|A HifEESE %2 No. 4 =
C.F.L festol AX 94 $BEZIR] =gtk ¢
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1) B Toxoplasmosise| ERISH
ZEEEMES ByDoz 2H RS KILE
2,017@e) %5t C.F.1. testd] {3 A T s
WES HEiidat 2 54 A Y= wbel 2ol AWM
159%] (7.9%) %

% 2. 017%#3 BE1E(1:4)0]
Te(1:8 DIE) 27288 (13.4%
e Aobd 4815(21.3%)7
e 2od R 2600%

test= HEEM:

BIA BT [

Ak SBHE F
1:80] 9@, 1:169]

1155 1:327F 6(g =, Eot-2 120 1:80]
Table 5. Distribution of Swine Toxoplasmosis by Localities.

104

1:160] 2, 1:32%= 9= 2L 395 1:8
o] 221, 1:160) 1141, 1:327k 641 F b, &b
147 1:80] 9p 1:160] 57 1:32&= 9= =
= 25/jrh 1:80] 11f, 1:160] 4B =t LE
o 317 1:8 o] 244, 1:160¢] 9fl, 1:327F 14
AR i = 985‘%}3 1:80] 467, 1:160} 374,
1:327} 15%] 35\ th, Bigb-2 24fH 1:8¢] 135,
1:160] 9ffl, 1:327} 2'35J g9k ol Hisae M
MOHE—’XH r‘jl!@], %%’ Fr‘ﬁ (II?.&_.
sl Aw IEEET =2 1~32<>ﬂ*1 w2 plEot
#FHEA9n 2Emes £+ fEvdEl K2 K
18% 7} T #i% AL & Eia 9ok
= 7 U

S~ D1str1but10n |

i Tested ;’Suspicious Positive rSUSp;ClOUSf P OS;UV&

| ~ Negative | ‘ - ° ‘ 0

| ~ N x4 8 16 32 | Total | x4 | =8

|_Province .| 0- X < | X x \ otal | PE

f Choong-Nam | 210 | 16 ~ & | 9 | 11 6 | 2 | 38% | 1233

| Choong-Buk | 101 | 84 | 5 | 10 | 2 0 | 12 | 50% | 1.8% |
Chun-Nam | 200 § 135 | 26 | 2 ; 1 | 6 | 3 | 120% | 19.5%

. Chun-Buk | 201 J 178 | 9 \ 9o | 5 0 |1 |45y | 6.9%

 Kywg-Ki | 20 15 [ 20 [ 10 ;14 . 0 | 25 . 100% | 125%
Kang-Won | 205 CowW0 |2 24 |9 | e | 10.4% | 165%

 Kywg-Nam | 700 | 58 | 49 | 46 | & | 15 s | 7.0% | 13.1% |

C KywgBuk | 20 | 155 | o2 | o139 | 2 | 24 w05y 1204

| Total 2,017 1,58 | 159 ST | 272 | 7.9%  13.4%

Note In this CFI test, C. A.M. was used as an antigen and the immunized guinea-pig serum was used as
an indicating serum.

Interpretation:

1. negative, < x4

2, suspect,

x4

3. positive, = x8
4. limit of positive, 75% hemolysis or more.

2) B&el Tpel RIS H

SEESE ]

W HRoE EHS

£33 BKITE
HE

B PR

2=1
o} TEE{SE M

sty F 6

of A Ezubel Zre] JE(E)-2 3265 1:8 DIk
Table 6. Distribution of Toxoplasmosis by the Sex.

o] 363E(11.0%) ) 2 ME(R) & T91EH  1:8 2
el 11478 (14.32%)% 7. M(2)w (S
3.3%7}F =%

‘ Distribtuion |  Tested . Suspect i [ Positive
‘.N\ No. ‘ Negative | Suspect ‘ % 1 Positive ‘ %

| Male 1 26 | 27 | 23 | 70% | 36 | 1L0%
{ Female | 791 1 610 | 67 [ 8.4% { 14| 14.3%
| Total | L7 | s | e | oso0% | 150 | 13.4%
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Note: Negative, < 1:4

Suspect, 1:4

Positive, = 1:8

3) Bol Tpo| FEMRISNF

BiES, BLS Raldt Al 2t W8 1T
Eage] g ERplE JEalstd Ted O%E
FES G eh. £ T A 2 vkl TEAMT
15658 1458 (8.9%)7F Bikol g TEHA~
14 LIPS R 694087 84H(12.1%)7F BHikol

S Vp~2E LK IR 203§ 295 (14.2
%)7 Wyke] §.o# 2HEDIL GAFR 233 (35.
9%)7F Bkl 7. Al BlEe BitRE F
B WISl A2 HHEE 2ol BHTHHE R
& 23+ |

Table 7. Distribution of Toxoplasmosis Classified by the Age.

Ml Tﬁsoted 1 Negative l Suspect { Susa;;ect L Positive ‘ P osi/ﬁive |
7 Months orless E 9 | s7% | 14 | 89%
8 M. to 12 M. { 604 | 558 { 52 ‘ 7.4% ] g4 | 12.1%
13 M. to 24 M. ’ 203 t 155 | 19 ‘ 9.3% ] 29 \ 14.2%
25 M. or more. ] 64 31 \ 10 ] 15.6% ] 23 ] 35.9%
Total i Lur | 8w | % | so0% | 150 13.4%
Note: Negative, < 1:4
Suspect, 1:4
Positive, = 1:8
V. % w A3 SEEEEUES MBS RS R
' ” o k@S kIR ERY Bmoel BE
Tpsl @fgitel ot e bl MBS B mgg 19 ik 109 HZeA  HEskd MA
BA= o] 9= et Tpsk HARRAA HEET ~100 Fifgol A mEsEl 1.0ml¥ 1,000~1, 500

BEE /I Yehes HES o3 S K
AA AAeg Baste] MHALEY BREETE &
# Tpo w2 MR Hike
& T TR o7t &

Tps o#Esta A< BA Tpe
A IKILES #3 IMERES AR -

RIS 3 MU K2
F®%Fe] ol 4, BIIES FEEHY #H
ske] FFubsr el EHRMA C.F.testd] A=
e HRES MR oHweE A
HER@%S el #h A KILES 45°C~T5°
Co fmigsEsste C.F.I test& fmste Hifd
AEE EEetE Tt R ERT HES
Sabin@el] #3l A ERA BEHEINHES mouse
PUEOl BS mEietd e B feREfe] =1
SRR MMET HUR AR * B 7

Bio| Zsta o EpHe] mediumipdl = C.F. #
Eeol B H BB IEE 16~32f5d &g

A #e = Sabind Pzt RA—deka s
EE7L AEY  AREENEE  BKed

medium $FER - 0.3 MLpEe EAS =
gro v BHEMHES H— DEIAFEGE 12
D). RIS EREEEA KR4 C.F. testst
C.F.L. tests} o #RHS WERHESA *
2 o] A4 diulg} o] 56°C DI Rl Al 3043
e A MUIHEEEA 4 88 kel im
o] gejytor 56°C LIE fniglA+ C.F.L
testubo] SFREC] HIFIA = A #A
5 AL KRYEHBGA A Tpd @Yt o
I EiEe ® fifiaE K IEel#l dye test (#
A2 & fhEkE ILiEe 24 F5RMH HHA
= 23E BOLT gt @eh

C.F.1. testd] A fgnilgd B4 o
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A= By REAA 2 BHe g K&
@9 HEES ¥ guinea-pig, &, mouse,
I, B 3, zela B JEFE2A guinea-
pigst R-& fEFel  WAESH} mouse, (117, K,
 2e Be BOEEA fBRIEe A s
7b A sk ek AREE AT R
REpeFP A guinea-pig: L TpE: 0.1
mltH afESt e HiREMe A REE A
AA BlEsl R —EBdA FEeR
&3 DES 7M&l guinea-pigwk #RILSHS A
RSt TE EEY 8Ed K BriEe
wIOEe] I EES Mg Hel A e
WHEF Sokem 1:100 DI RS fHEMNFESE 6
Athe 2] Efes B2 o=k (FEI1RHD.
oelil AEEd BrEs e & NFE CF.L
testZ @SN A o FFEES ML #F 33
7 hHEieo® C.F.1Ltests gislach. = &%
B B No. 12 1:16,No. 2+& 1:320) 4 £4 455
] 1B g =k g C.F.L testo] 4pRiEs
iRt M—IUds st dye testsd
C.F.Ltesto}o] e EHak o # 49472
o Hik l mEEI KRLIIES dye tester C.
F. I teste} m—stgd=b. == o (113, guinea-pig
E 92 25 Bielda RHMEKIEIAL B
Pzl kel Aol —FEFE o B No. 2,328
dye teste] A4 kol g o) C.F. 1. testol] 4 &
No. 2& 353 RS HEE 245 o Bie
BEH®%  jkdle C.F.L test #88= dye test
it 2rk Re) HEstd el igkuc ghe
2 C.F.Ltestd] fife /g4 grta 24 9o
= C.F.Ltest= BRgiztla o & mast ook
A whebA]l BEEEEA G sl e
T fHRM-S fiEo 2 FED 5 o)
Dlest 7o)l BT I Hie Hpzs
o C.F.Ltest® Rt 2EOENE=ERN) L.
EE BRET I 2.0174d) Ha TR £
EREES HEiSIE o AEE S-S 2% By
HiEn DIESTRAST R, Bdhe Bale b
o} L 117850 3k HRl D BEE 48 9
ek vk S A Mgulebbe]l ERIEEEA A

B

o R, BERE LRlAL TR el s A
Heage] =otow fEfFe] HTEBEIT B2 1032
Aol mUE AR B #Ee®st To
E Aoz SHE #HiFe=A BERE, Hdhel i
A s A Toel 47 g2 Bkl o
TeEh. 2#E g 2 Tprk ks 20k 26
AA 7 - BEE FRL YRoE o
g Bl EHRLEAE Y BRES
LR = A5 de] obdrk A, 2
Av A A &9 S2dekd R 18.4%
4 Tp7b sl o dvbe HEe ABEBEHY
HeR A EEEAT delwl vhol A& A%HH
£ A MEE Rt 2 Aoz #i
=t =T 4R KR FAE A (6. T2R) &
ol B IKhtel Rk A [Bike] ko
HES HRY = del™ o] BRL mif®%el
faffstE vhek 2ol Tprl BEY Bl A cyst
= st B £udesA AmEsE Hit
Bl Aol e KB A #Ee He %l

=

2 § of

A AR BRIEE A EEEE WEs
Al Z3kg e
V. & B

D ZEEMERMN) 2 38 R IR
of B THY HEBAEEES C.F.L testo) s}
A Bt 1:8% BIERA R Mt 2,0
17 e 27208(13. 4% )7F Bkl A =H (K52 R).

2) #3800 AL Eumesyd 2
AL IS 2008878 397H(19.5%)7F Bikel g =F
w2 JLEGES 205549 2458(16.5%)7F [Giel
Stk BEEER TO0gEA ko] 98FA(13.1%)% i
A, 2db mE 2Ela Bibe ARUNESHA
12% ARG = Zdbe WMEEE 201985 145
(6.9%)2A4 7HaF vho [Biage] 9 vt (Eo5 )

3) B BEte At M 9 4 meEst
1. 117580 ¥ HAlEEd A FEks B
T fsod E4RA A TALTHE 1565
Britol 14BH(8.9%)A 3 THRLIE 1IER 69458k
Fotkol 84H(12.1%) vk 14EDI L 24EBg 20358
] A Bl 298 (14.2%)A 3 24D K 648H4]
Al 285H(835. 9%)7F Bkl Ak, 4l BrEe
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Zel frfrebgl on 28N KL TALITRYC}
) AELLES HiEE b REh (3R6. 72 )

oz frEet mEE st 4 FMRE BuRst
REE Witdr Bste #EE o7 A ¢
Bijstel £4 £T%, 28ER, £2BE firEs
EMBHAE Bl BERSH B5y, KREEB,
BEE, 23R mMEt 20n EFE REBBEL
7 B#=EA PUmESR HWihstd FA %
fEtt, Rkd EERE, ZEAL #RFAA #
S Kot vhol =

b
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