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Toxoplasma i (T i) X NBRFEE D BIR & LT Hakr
CEBESh2X9ChY, ThoBENIIESE bR
SHhTW3A, F1Tb MFFHTFEICRK 2 2 HIFEHR
IFH5R T 5. Sabin & Feldman (1948) iz XV B3¢ &h
7z dye test (DT) X2 0FH, KEskH & H—ict+5
ZLHPHEEETH Y, ZEHE FRHCIEET I3 RE T
»%. %7z Toxoplasmin FZNEIE (ST) ZHdfiaicix
RETHBH, AR & % Bk ofg: DT &1k
HBizgoTws. +7bbH DT i delayed hypersensitivity
ZHSLbDTH 20 65T 2HEREAERMETER
ffEEThs LEZLNS.

#ilt, hemagglutination test (HA) 23&5H 1 22 WO i fE
EED, ZEOREE A 5 ICE D7 (Eyles, 1954 ; Fulton
et al., 1959 ; Jacobs et al., 1957, 1963). Z AUILHRE &
YR icx LRI EEE O L &, SEFIOHER
FHETHBHEVIEFE L D L EbNS. LELE
NHOFEEONE, HCHERISDLOMERD Y, &
BicEsE o HA 2E 51070 BRICEET S
TLBE. O XD i HE I RS L s B0
T, PRORBRERERZREROLS> THS.

EH 51X Toxoplasma gondii (T. gondii) 1T X 5K
DTEYLIRRE D FHARE LML TRRIT Twd T LT
FBL, 1) BRERNRICbTZ>THRETSZ L, 2)
INETENEDOERLVICTEZ L - OBEROYL &
i HA 2#E L. Ricd~<7Z & { HA Elgicdh iz
Y BRRIC ED X D BRFEEFREN VO MEICEEL
To3, EEERREUICIIERES (1962), A (1963, 1965) D
EEEREL L, FE L OEREMHFICANET LD 0%
HEiL .

il

ERMHE K VERAE

1) HEOFER

T. gondii RH BREHNK, BEL TS~ 7 2ADMEK
%, {AHE 20-25g » CF1 %k~ U A% 120 [EOJEEAIC
BERL, A% 20-30 IEORRYIED B Z HHE I b
v, FERER O < v AREREIC 0.85 % NaCl 8 QRE # &)
2ml ZFEAL, BEbIC HElREERE L. 1L
D ATREARERIRIE 2-3ml TH B, HEERIMEROEA
L7zh DR Lz, K~ 205 ORBIEERITAE
75 Az GkAkF ) icF—L, 2,500 rpm T 5 45fEIE
L, #o sediment |z 10 fZfE o distilled water Z
B AE LD 4°C Ic—KRE L, FEEREO
WM& o72. kT 1.7 % NaCl & &8Iz 4
HIAIEMEEIC KL, +oiRE% 900xg T 10 4HED
LEE2EZ. Zhiz 120 4°C KikE% 25,800Xg
304y L, ZOREEHIRERIKA :20) & L. FE
Sl g AL, AIcEEA distilled water Tio
IR L.

2) fEA Mk

BRI BEARAE U 7o fiRic pH 7.2 PBS (RERIF%
) &Iz 900Xxg 54O LE 4R YIRTZ &IiT
BQURY S FaWraliiihz o= el

3)  bRImE

HBITRTETH Y, L&BCRLL, #ENI L
&S Bk 4775\ 56°C 30 4y inactivation 1%, 45
W 0.5ml (3 kismER (Table 1 12 38 1F % packed
cells) # 0.05ml 3oL, 4°C [C—IKiE (B4 iR
W), ¥R @ heterophile antibodies DMWY #1775
vy, RWT 900Xg 54nED Lic BiEE miERIRE L
7c. HA FEHiE TICHHEEZET 5 S\0id —20°C 125G
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Table 1 Preparation of sensitized antigen

sheep blood+pH 7.2 phosphate buffer saline (pH 7.2 PBS)
wash 4 times with pH 7.2 PBS

packed cells

dilute with pH 7.2 cold PBS to a concentration of 3 %
red-cell suspension-i-jual volume of 1 :120,000 tannic acid

incubate in cold water for 15 minutes shaking every 5 minutes

[
packed cells+pH 7.2 cold PBS

2,500~3,000 rpm- for 3 minutes

2,500~3,000 rpm for 3 minutes

|
packed cells

dilution with saline to give a
concentration of 3 %

3% tannlic-acid trea"ced cells (3%TTC)

|

1
3 %TTC+equal volume of 1:400 diluted antigen with pH 6.4 PBS
incubate for 15 minutes at 37°C shaking every 5 minutes

2,500 rpm for 3 minutes

I
3 % TTC+equal
volume of

pH 6.4 PBS

|
packed cells+pH 7.2 PBS with 2 % normal swine serum (NSS)

2,500 rpm for 3 minutes
packed cells

dilute with pH 7.2 PBS with 2 % NSS to give a concentration of 3 %

antigen-sensitized cell solution

!

non-sensitized cell solution

RIFELZ.

4)  0.85%NaCl {%3 X O' phosphate buffered saline
o AR

A VAPBRNEMAREE 238 L 7c k& 7 7 A K
THEZEM L% solvent & LTHWz. RIEI+TH
heih O iufbs) 28 Lz,

pH 6.4 PBS=M/15 Na;HPOs, 26.7 ml; M/15 KHs
PO4, 73.3ml; NaCl, 8.5g; H:O 900ml: pH 7.2
PBS=M/15 Na:HPO4, 72.0ml; M/15 KH:POs, 28.0
ml; NaCl, 8.5g; H:0, 900 ml : pH 7.2 PBS-2 %NSS
=pH 7.2 PBS, 98 ml; normal swine serum, 2.0 ml

5) 1:120,000 tannic acid @l

Merck #f5 % Hv 83 mg #HIKIEA 100 ml (¥
L, #® 1mlic pH 7.2PBS 9ml # ji x T 1:
120,000 & L, KAKHFTHHEA LTS L0 A2,

6) Antigen-sensitized (non-sensitized) cell solution
DR

FEAIE Table 1 ISR L7z,

Table 1 <, FHiFUsKE pH 6.4 PBS #H\vT 1:
400 (i L7c# i, $Hikleo 1:100, 1:200, 1 :400,
1:800, 1: 1,600 X1 : 3,200 T box titration #
FEhfE L7oAER 1 - 400 2SFHED Hifffliz 5% 72 Lickk

ol o8

X B M ##

HerpifniEix pH 7.2 PBS-2% NSS #FvT1:8 7
51:2,048 £ TIEBMIC EEAER L. FRBREND
FRMEOFEZ 0.5ml THS. KeTIhbMFD
4= T|Z antigen-sensitized cell solution # 0.05ml ¥
ML, R7oRe UT B30 o FRFIEIC 1 8 ik
IZ non-sensitized cell solution # 0.05ml L, &
5iz pH 7.2 PBS-2 % NSS @ B# & a1 572w,
Z ?® 0.5ml {Z antigen-sensitized cell solution 0.05 ml
ERmMLicbod —FAAEBELE. KB +HHIRELT
37°C iZ 3EsMHRE D, W\ T—TRERICHIE L Th 54
E L7z, LLEOERE & HIED HAED FHii Table 2

(49)



50

Table 2 Hemagglutination technique 3%

Bifution of serum 8 16 32 64 128 256 512 1,024 %‘)“‘“}’3‘
pH 7.2 PBS with 2% NSS 1.4 0.5) 0.5) 0.5) 0.5) 0.5) 0.5) 0.5 | l0.5
Test serum 0.2/ }0.5/ 0.5/ 0.5/ 0.5/ 0.5/ 0.5/ N0 5\ 0.5

. - . 0.1 discard ® 0.5 discard
A“(“?fli/f)‘jsens“‘zed cell solution 0.05  0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Non-sensitized cell solution 0.05

(3 %)

incubate at 37°C for 3 hours

¥ overnight at room temperature

reading

CJORONS

Table 3 Distribution of hemagglutination titers in Southern and Northern Okayama Prefecture

dilution of serum

area

1:8 1:8~32 1:64 1:128 1:256 1:512 1:1,024 1:2,048 not inter-
(=) (+) (+) ) ) ), (£ ) pretable
Okayama 48.0% 32.0% 6.0% 2.0% 6.0% 2.0% % % 4.0
Kurashiki 62.5 22.5 5.0 2.5 T+5
Saidaiji B7.0 25.0 7.0 2.2 2.0
Soja 55.2 31.0 10:8 3.4
Kojima-Tamano 40.0 43.3 6.6 3.3 6.6
Mitsu 70.0 10.0 10.0 10.0
Akaiwa 56.2 25.0 6.3 6.3 6.3
Wake 62.5 25.0 6.8
Oku 675 31.2 63 Bl
Tsuyama 56.6 26.4 5.7 1.9 3.8 5.7
Kume 40.0 32.6 6.6 6.6 6.6 13.3
samaleddds- g1 4.8 0 8.8 8.3
Kawakami
Jobo 70.6 23.5 6.0
Maniwa 70.0 17.4 8.7 4.3
R e Uin L7 s b RIS 1 : 32 % T o il & Blrensic

FEOFEE E, MILEERES, dic=a L. mE
Th— 2 BiF B RAEEERIL, A% WEATEF, B
#H, BE, M R R, BABIUOEHT, £h
Zh 50, 40, 44, 29, 28, 10, 16, 32, 16 3 X U2 4
DFIMIEE Bic. EicdtEsv— 7k #l, Ak, &
H, k&, JIEk, BEHBIVEET, €tHhEh 53, 15
7, 17, 3, 2B X230 MmiFx BHE L. ThHk
7 387 flic o T HA ot Rz

Table 3 TRLBNZZTLL 1:8 TREFOL DX
FEEEBIUHEHED 3 IFHTTFR L0 % TH
2. EZOFRTELEEFA O COIZAK, EEF
BLUOEH-3EHE-JI ED3 AFTTIHIZHI40%THS.

— R LR T B &, THICHNET S b ORAKHIK
ZhE, 80%b B VIZTRUEERL, FiCBA, EB
TIX93.7B X N93.5% &R LTz, EBEED 5\ ix
BiEglo LEbEshiro 0 b FEXRLAFTH
5.
1:64 ECERELXETHLOREEM, 1:12880 1T
RBEERKIGERT D O R G LHEE LISEEIT, B
HEOF L EV KR, #ETEhER10.3 B8 LT
100%%BbL. BEFADSH1:1281c EE5L0
FEEEED 10 %23 T V) JEE-EE, RERI Ik
Wiz, 1: 256 BRI E -2 E-)] B 8.3 %, Zhic
WTAKD 6.6 %, K&, WILD6.38LU6.0%T
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HB. 1:512BMIE S5 B AK, FED6.6
BLU6.3%, TR, FILD 2.2 L 002.0 %IFETE
THEDHTHO. 1:1,024 BX UL : 2,048 pE:HIIZ
BIETI&R D 3.1 %, BETEHED4.3%%Twzict
.

% Z CHILREO HA 0K 2483 % L Tabled
DTLLkB.

BRED 1 B2DAFiz & K BaMKIZ 324 T2 b b
B3.7T%THY, EEHEME, BHEITAENSTBIV6.0
%THY, H2EDOEFT1L.7%TLHEH EFL T

Table 4 Classification of hemagglutination
titers of 387 sera examined

Judgment Number Per cent
Negative 324 83.7
Doubtfully positive 22 5.7
Positive 23 6.0
Spontaneous 18 4.6

51

%. 732¥ heterophile antibodies DWRINATELD 7= %}
RICEEPB T VHERRE L 750725 DA 4.6% (18 f7])
b,

Table 5 1% 1 : 128 L LTk 2 L7z 23 FlORE4R
BThs.
EESITHERELS, 2, 1, =BX00D 5B
L7eds, ZHICIERRAAREOE2RBDI. Thbbz
DHAEC L B L 3 OEPIEFIIARENEZLTHS.
HRS (1963) BEHM LT L 3D it 4rHET S L
YgT JFEETh ok, Tl xiE BI5IcBwTixl:
256 £, B25i31:32%C, B43H & UNA179 TiX
1:16 £ T4 ICHETRETH O

Table 6 /% heterophile antibodies @ WZIUANE D 725
SHERBRE TR AT, HERE Ik 272 18 & B
v ki,

DL 13 1: 64 T THRESEEZTD L3, A259
DZTLL1:256 CRBEEZBRDLLDLH O,

Table 5 Positive serum on Toxoplasma hemagglutination test

Dilution of test serum

Number of test serum control
8 16 32 64 128 256 512 1,024 2,048

B 24 3 3 3 3 3 2| 0 0
25 3 3 3 3 3 3 1| 0 0

40 3 3 3 3 2 2| = 0 0

43 3 3 3 3 3 3 3 2| = 0 0

67 3 3 3 3 3 1] 0 0

75 3 3 3 3 3 3 3 3 3 | o o

181 2 '3 & 3= 1 1] 0 0

A gl 2 3 3 3 3 2 1[ 0 0
27 2 2 2 2 1 ] 0 0

93 3 8 2 2 2 8§ 1] 0 0

104 2 g .2 & g8 ]i 0 0

150 1.5 1.5 1 2 2 1] 0 0

161 25 25 25 2 2 2 3 | 0 0

162 25 2 2 2 1 1\ 0 0

163 2 2 15 1.8 1 E:_ 0 0

176 2 3 3 3 2 1 0 0

179 i 5 3 3 2 1‘ 0 0

190 3 3 2 1 1 [+ 0 0

203 2 2 3 '3 38 2 ol 0 0

207 SIS | 1 0 0

208 g .2 8 1 1 1 + & 4

253 RS 1 T s 0 0

262 3 3 3 3 1 |+ 0 0
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Table 6 Testsera of which titers are not interpretable due to incomplete absorption
of heterophile antibodies

T Dilution of tesF sirum -

test Serum 8 16 32 64 128 256 512

A 276 3 z. 3
97 2 1 2
289 3 2 2 1| 3
288 3 2 1| 2
291 3 3 2 1| 1.5
84 $ 2 2 2 LB| 9
80 2 1.5 |+ 1.5
64 2 2 2 15 1.5
148 % & 2 1 2
259 g 2 -8 & ¥ 1 2
98 % Pk 2 1| 1
34 2 .1 1] 1

B 91 25 25 25 2 * 2
68 3 2 2 2 1 | 2
59 a 2z [z 3
125 3 2 2 2z 1| 2
106 2 2 2 1| 2
97 P 1 1‘*—‘ 1

SRS £ UER ThoORZ LEHFEL LTRELZEDAE. LALK

PRED (1962) 13K T HA oHiEE DT 23 HEN S
L, HHL(1963) i A0 A ST HBLITEYL % 1-2 A
BBRELELTVS. bHAAEMOEHNIhE DK
I T I L3NS, HE(1963) L [FEEE
bh ST Mo 2 FRG L —8T 3 LEIARVE Bx
Twv5. DT. HA &\ TixfEigiEhid (i) »E%
ZET 50, ST CIHAREMERES BEEZRHOLEZLS
3. W2 ICMENREMETH 5 IidHEE Lics:5 0k
BepfgFich ST o "R+ FFET S5
5. DT & HA &k o v =< F—#8 K
BE45% L Bbh o, BirsRYsRIGED R,
B B\ ITIH RIS HED H D OFERE . ZhiZHiG
MH#EHx2%5—>L LT Chordi et al. (1964) i HA #»
1:800 X v LK\ AfiE Tix Ouchterlony i~ 7Lk
WHEESZ. T 2 ES I +a ik & R
B edTH LN, HA ICBREM 2R T Ao dicit
T HETHBLHALT S,

EFZLORFIIES HA THY fbe L 2 eho
7-DREESTHS. 1ER Uiz FUROMEFfERIZ 1 : 400

DD FTHMEFRTRIEEDL D TR olz.
7272 HA OHIEZR 3-0 D 5 BRI HE L722s, M
FEEIZTHDITIT4-0 D6 EEFICT X Thol. ¥
E£H31:2UTOLDOEERME, 1:64 2EEHME, 1:128
UEEBELRE LB EOHELRET S L TRROZ
LLTH5.

387 fild> 5 LRtk 324(83.7 %), HeMathk 22(5.7 %),
Bt 23 (6.0 %), HIEARRE 18(4.6 %) ThHo7z. HEA
BED 4.6 %% heterophile antibodies DWZILAEIZ 35
KHbDTHY, ThEFSIFBIRICHER LziskEz
S (1962) DT L { —FZRiICT 50, #RiES
SRERRL TBRIREERT20ERTETHS.

7% 3L R A mEL o A HUX BN FAEE L 72As HA DR
RO _EICHUSR BB X b % VB 52 kol

W

Bge~ v ZEREH S e T. gondii O TS %
FREATHHLZZboRHK L L, ZHhT 1: 120,000
tannic acid ALPEEMmERZ BRIEL, WK 387 4 & DH
{Z hemagglutination test % i L7z, YlEHHEL LT
FEEEN 1 : 2 LA T &EME, 1:64 &5EmME, 1: 128 PL L
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PERCENTILE INCIDENCE OF POSITIVE HEMAGGLUTINATION
TEST FOR TOXOPLASMA INFECTION IN SWINE

YosHIKAZU OKA, KeisHi YAMAKAWA, TsutoMU KUSAURA,
Humio OSAKI, Senti INATOMI

(Department of Parasitology, Okayama University Medical
School, Okayama, Japan)

&
HirosHr NAGAO
(Hygienic Laboratory of Okayama Prefecture, Okayama, Japan)

The antigen was prepared by extracting the soluble components of toxoplasmas in the
peritoneal exudate of infected mice by distilled water. Red cells derived from sheep were
sensitized with the antigen after being treated with 1:120,000 tannic acid. As the criterion for
reading, the hemagglutination titer of 1:32 or less, 1:64, and 1:128 or higher was regarded as
negative, doubtfully positive, and positive respectively.

Of 387 swine test sera collected from various areas in Okayama Prefecture, 324 (83.7 %),
22 (5.7 %), 23 (6.0 %), and 18 (4.6 %) was negative, doubtfully positive, positive and not inter
pretable respectively.

No geographic characteristics were observed in the reaction.
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