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Studies on Toxoplasmosis.
1. Isolation of Toxoplasma from Swine.

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

In 1908, Toxoplasma was demonstrated for the first time by Nicolle. Since then a number
of isolations from birds and other mammalians including human were reported by many
workers. Each strain of Toxoplasma isolated from various animals was identified as the
same species. This zoonosis comprises an important aspect from the view point of public
implications, not only in veterinary field but human medicine also.

Farrel first reported the isolations of Toxoplasma gondii from swine in 1952. Since then
not much has been reported regarding the incidence of Toxoplasmosis in swine. This report
deals with the isolation of Toxoplasma gondii from swine in 1957 and some of its characters
including the pathogenicity and the result of treatment carried out.

1. An isolation of Toxoplasma was attempted in Pusan, Chungbuk, Chunbuk, and five
strains of Txoplasma were isolated from swine in 1957.

2. Five strains of Toxoplasma isolated were morphologically and pathologically examined
and confirmed as Toxoplasma gondii.

3. The agent was easily propagated through swine, guinea pig, mouse and developing
chicken embryos.

4. Virulence in animals was increased by serial passage of Toxoplasma in mouse.

5. Sulfonamides and Daraprim(2, 4~diamino—5—p—chlorophenyl—6—ethylpyrimidine) were
effective for treatment. Among them, the treatments with sulfamethazine and pyrimethamine
were most effective for treating the infected animals. However, on the other hand, treatm-

ents with penicillin and streptomycin were ineffective.
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Table 1. Influence of Antibiotics on Toxoplasma Gondii. (mice in each group).
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Antibiotics Injected

Time of Injection

~ Survival Days
of Each Mouse

*Penicillin, Streptomycin 4hrs. after inoculation of Tp. 7.7 8. 8 9.
*Penicillin, Streptomycin Simultaneous with inoculation of Tp. 7. 7. 8. 8.10.
*Penicillin, Streptomycin 4 & 24hrs.before inoculation of Tp. 7. 7. 8. 9. 9.
**Penicillin, Streptomycin &  Mixture injection 7. 8. 9.10.12.
Tp suspension

Control (Toxoplasma inoculated only) 7. 7.8 .8 9.

Note: *Challenged 10 M. L. D. of Tp. after 300 units of penicillin and 0.2gm. of streptomycin were

administered intramuscularly as one dose.

**6,000 units of penicillin, 0.3gm. of streptomycin and 10-fold dilution of abdominal fluid were
mixed in equal volumes and stored at room temperature for 90 minutes.
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Table 2. Pathogenicity of Toxoplasma Preserved in Various Conditions.
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\\Contained with Tp! Blood i Saline Yol\l}vh%t Egg Peritoneal Fluidin 50% Glycerin{
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Note: —, no clinical symptoms in inoculated mouse appeared.

+, clinical symptoms or death occurred.
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Table 3. Resistance to Temperature,

Temperature Time of Surwvival Tp Suspended

45°C 15 minutes in saline suspension
50°C 10 minutes in saline suspension
50°C 15 minutes in milk suspension
54°C 10 minutes in milk suspenhs;i?;
55°C 15 minutes in saline suspension
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Table 4. Experimental Infection in Swine.

Route of Symptoms

Survival orh Reisolation of

Inoculation 5% Age Appeared  Day of Deat  Toxoplasma Remarks
i T AR S S S
Intranasal g lé) Z 180 Z 1S5th day i
Intraperitoneal g g Z ? Z g i
Intracerebral g %8 Z g ’/’/ 11%th daz’ _-:_-

Intramuscular g 1% j ch day S "
Subcutaneous g %(1) Z 11\} ” g +

Note: +, reisolation of Toxoplasma proved.
—, reisolation of Toxoplasma failed.
N, clinical symptoms not appeared
S, swine survived.
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i 108H7H(919%) AHEA ksl e Rl
o BRMES 1 5 dn EREs dA/dE
o Hge) HRel Hx] Fout o Y4 wy
wotn BEAE 24 Zew JENmmY A
IR BT A WIS (EEEAEd et
o B3 BIEAE oo MRS MBI 120
ORPIR 198, 8 15E, I4PS 20R. Bt 4L 5T
st Tpo BoME TEetd ke

AR A = TIABSEY o) JERS Moelx] i
RN A TARESt Y L EoMA R M
= REROBl =kt TpliHidest myguhy 2%
7} A= Hog-cholera HHHEREIR(FBh &
# AR Tos BIRM B4 4o EBER
3 2 glel B .

b) BRoll #5t BPHME : Tr Hol BYBRFZ
£ o471 gk TplHEikf 2008 Higs: &
FA sta ol A& 10EMEEe = Mikstd Bk
W2 B ol B3 RYERIEE K 59 Z .

a2

Table 5. Titration of Toxoplasma in Swine.

. I No. of . Reisolation :
Swine  Dilution of Symptom  Survival or
Toxoplasma of Remarks
No. Inoculum Inocu Fa ted Appeared  Death Toxoplasma
1 -1 6 th days D +
2 10 2,000,000 7th # D +
3 _2 6 th » D +
4 10 200,000 6 th # D +
5 -3 7 th » D +
6 10 20, 000 9 th 7 D T
7 —¢ 10th » S + Killed after 20 days for
8 10 2,000 13th » S detection.
9 10- 200 S ,
10 — S - Killed after 20 days for detection.
11 - — S
12 10-¢ 20 _ S
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Note: D,
S’
+’

>

inoculated swine died.
inoculated swine survived.
reisolation of Toxoplasma proved.

fidd B Fie SEAE AezA e

& HEmAc HEERY EE, B R Zel
it Tpel Bt wol HEITS BRI &

I ORERRE HEA vhebypeow 1071, 1072 dilution
dlAE 6~7TH BRI #RE% 4~6R < BT
g3 107604 TH =¥ 9A%K 44 B
5~60 foll 2@ 1071 #Etlch. 107 4=
10~130 6 el &8 Z4rpsta 1075, 107
of A= FHie] BEEEA kobrh. 107374x]= BESE

3 MRS == BEUKElA Tprb s ¢ 10748}

=t

no isolation of Toxoplasma or not appeared symptoms.

1075 A & kRl Esbalet. 10-¢9f 107 82
FERECl Al 20 el &4 dvhEd S9A4 R
& wgrent 45Ee Aol 9z 1014 % Tps
e 5 9o 1070904 & sk Fehal
=},

C) Tpo| #BH 546 @ ToliER 5HA 3
she} O o) RRUUBEIES RS AWl &HR T
o DRI Sk =& moused] A BT FE
Fm K 6ellA 2z utat Zeol WA A
wol G BRI, B BT RS IEGZS =

Table 6. Distribution of Toxoplasma in Varlous Tissues and Organs of Infected Swine.

" Tissues
and Brain Lung Liver Spleen Il;o}é?ph Abfd?;ﬁjmal Blood l\srgf:';%t Kidney
_Organs
Reisolation
of + ++ ++ 4+ +++ + + +
Toxoplasma
M2 HFRA = Tog sk 2y 2 B3 HEAES 2elthe guinea-pigdl mouse
moused YA AT K B o}F A L5 o FRYeAgl HigE-e FE 783 ek K Bl
o] glelth. By mi= SR AE Tpd g guinea—pig: 350gm~400gm, mouse
el WEgH . mE ﬂa\g,@ﬂ} M ~wEla B 15gm~20gmg] 1. #flele ZEeta &glor
A E Tpsl Ofig #HIAE = Y= 22 Hike R EEE .
d) Guineapig=} mouseol %3t HFEH . 5=
Table 7. Pathogenicity of Toxoplasma in Guinea-pig.
. . i o
Route of Dilution | Survival Days { Reisolation of Toxoplasma
of of Each Guinea-| . J Remarks
Inoculation Inoculum | pig 7 Abdf(}r‘filé‘al Lung % Liver | Blood
|
: { {
! 10-2 7.8.9.9. 9. +++ + ++ ’ ‘
\ » 1 | 10~ dilution
3 i 10-3 8. 8. 810.S. | +++ + ++ | = contained
l } | 1,000,000 of
~ Intraperitoneal 10—+ 8.10. S. S. S. ++ + - = Toxdoplasma
\ gondii |
: 10~ 10.12. S. S. S ++ 3 - - l - |
| | | | ﬁ
. 103 110.11.13.13.13. ++ P+ ++ + +
H ‘
‘ 10—+ |13.13. S. S. S. + 4+ ‘ +
! Intravenous |
i 10-3 JZO' S. 8. 8. S. ! — - l - 1
! I
i 10~ 125.5.S.S.S. ? - = - -
| 4 |
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Note : S, survival.
+ 4+, heavy infection of Toxoplasma.
+ +, moderate infection of Toxoplasma.

+, only detectable infection of Toxoplasma.

Guiea-pig | [EEAS BRAEEo2 A5
A RGeS AL BIRA BES REREE 100 75
EF BAY 7 BREE T #Esd e iRk
T #Eshcl. 10729 1070 RS ZEMRYUE
sta B, i B M Ade =25 Tps:
HET A= 1074 107° A & && Frle 4
BAESEL Vel Al 7hEA ERE vEE A
= Aot Toe #HskA Z3= Tpo
2 BE Trgr) 2455 A5 BEARME
& 10728} 107%6] A &= A ol = RGLFESIIL RN
A 7ba Tpigiel AZsha i AFl A= A
ot mEAe Tpig-2 ol = glek. 10749 1o

S e K4 Frhed BGgEstL ve A=
mE eh. Espar WetE e eTort 44 B
oo ARl AL W BREAs BR
puchE giguel BEAT. ERREFHY AR
o] Tprd &faslel A= BEEA BRE 9
1,000/8¢ TpzAx pixrsl i Tpd Higtel 7
e3) o} guniea—pigd] FRYMEIR-S T2 FH 1A
el A ERkel MEEE AL B HDhat mEY
5 WA FIEstA Ha i RezAE I
BE- HAE o BESIL HKe DBl Jif
= s R oh9Ae REkeo= KES o=
H k.

Table 8. Pathoegenicity of Toxoplasma in Mouse
Route of ' Dilution Detection of Tp.
| of Survival Days . | Remarks
Inoculation ' Inoculum Ascites Lung \ Liver I Blood
1
10-3 5-7 +++ 4+ | o+ | F
| !
N | 10-3dilution
10-4 : 6— 8 +++ + + : + R (i(())nt%inedf
. _ ; 3 0,000 o
Intraperitoneal | 10-5 7—14 +++ b+ Toxoplasma
- | 1070 15-20 ++ - o | eondil
| I
10| sGal ~ - -] - |
N T 1 ]
10-3 7-10 ‘ + 4+ 1+ }
10-4 8-13 + ++ % &
|
Intravenous 10-5 10-18 + + ’ — — “
| 10-s 17-23 - [ — !
| | | |
| 1077 S(all) } - - - - |

Note : S, survival.
++ +, heavy infection of Toxoplasma.
+ 4+, moderate infection of Toxoplasma.

+, only detectable infection of Toxoplasma.

—, detection of Toxoplasma failed.

Mouse : 86| A 3= ulg} o] 1073 A&
7] el sEs EstA JbEbgel. guniea-
pigell HshA Eigre]l =2 107°9} 107° FEBEMEH
(1,000~ 100{ 2] TpE) A% R&Yes 9=, Bk
Wt EEREEESY Ry Xe ax i

IRATESEE Aol sEfkel 533 =F. HEEW JF, b
m¥Eel A TpE: ZUARS o M- Ted &t
Zso] yrorr}. |3 moused] A HAKEEE, T
R, IREER, BEES HDE, BEY BHoR BEE
3 BB RS SaY REETE, B ik
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Z

VRS KRS WESS 25 I MRS HK
s JEE A5k e Fam EAE I KE A
IS HE &7 iEsEd gt

e) Mouseod|| £5t parasitemia: Moused] iR

PIE %9 1,000089]) Tpg B4 7] 3L R ¢ §8iEdl
=l e TpiiBi-e moused] 4 log LDgo
2 EHEc. # A 2=utel el 1H3: 2

Bel AL A% @E B 2 SHA Y2 107

Table 9. Developmeni of Parasitemia in Mouse.

Days after infection 1 2 3 5 6 7 8 9 10
D;fv%gpn;??et . + 4 1072.7 10-2.5 10-2.7 10-3-25 10~3-25 10-3.25 10-3.5 D
rasitemia

Note : Titration of parasitemia in mouse was conducted by the method of log LDso on mouse.

-+, only detectable under microscopic examination.

D, death of mouse.

4H & log 2.5, S5l Jog 2.7, 6, 7,8Ad =
log 3.25, 9F el &= log 3.59 ). 1~2[ o] &= para—
sitemia g iEsty] o)W 3HHA HE WkAyo
2 BRI 9B = BEe & 1080 & 8
FER OB A AT RES B, parasitemiart
Fab B JEkE et =

o] 1
/V]\”C'

) BEhol $BF REME | HEIR S WH
S Ry Bk # 10,0000H] Tpe C.A. M.
(120 Bp49] SEEREDSTY.S. (T8 53] IEF)
0.2mle}l 0.5mlef] A A 444 1L4I5r 38°C

ol A BgEEl ek

Table 10. Experimental Infection in Developing Chicken Embryo.

Route of Detection .
. Survival Days of Signs
Inoculation Toxoplasma
Each of all White focal points
C.A. M. 5. 5. 6. 7. 7. spread over the entire
demonstrated surface of membrane.
Y. S. 4 4.5 5 5

Same above Hyperemia of embryos.

Note: C.A.M., chorioallantoic membrane.
Y.S., yolk sac

2 F10) A} e} CAL M. EE AL
S~THe 45t BoEsta CL A M kel = HE
FE IREES] EITH T ] BAES 2 HIEHE) 2]
REE o] arbel EZEMe T A= 9t
IR BB BED AR s Jeby

& &

%

T, Y.S. % e 22 CoA M. LY e R
We) mEEL RAd REL KmEd A
RE RS &l A Torh fahs 9=k
d) RH#E2t 5320 HERE

moused]| 3t HwEM  H113L Fo] R.HEES &

Table 11. Pathogenicity of Strains, The RH and Pusan (Amnam), in Mouse.

Survival Days and Dilution of Inoculum

Tnocufation Strains -
1072 1073 104 10-5 10-6 1077

x* kokp - EE 2SS
Intraperitoneal RH 5-6 5-6 67 7-11 12—-18 S§(all)

0.2ml) EE

¢ Pusan 5-6 5-7 6-8 7-14  15-20 S(all)
Intravenous RH 6—9 7—10 8—-11 10-14 16—20 S(all)
(0.05ml) Pusan 6—10 7-10 8-13 10-18 17-23  S(all)
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Note : * RH, identified strain as a standard Toxoplasma gondii.
** Pusan, isolated from swine in 1957 in Pusan area.
**k 56, survival days.
ek S 11fe saved.

BERRE- 1075712 moused FHIEA|A $ gl gle ekl A4 1073~10746] A= HFEHE B
107 A =5 £t =t ROHBES Sk —3tgd ok 107°~107%9) glej A& FFEEFF
ol WEEA doAAe FM—3tgd ok R.HEE & 1~2H M =5kt
Table 12. Pathogenicity of Strains, the RH and Pusan (Amnam),
in Developing Chicken Embryo.

Route of

Tnoculation. Strains Survival Days Pathological Signs
sk k
* RH 5.5 5 6.6 6.6,7 7.7 white focal points spread over
C. A. M. *EAE the entire membrane.
Pusan 5.5.5 5.6.6.6.7 7.7
- RH 4. 4. 4. 4. 4. 5.5.5.5.5
Y. S. Hyperemia of embryos.
Pusan 4, 4.4 4. 5. 5. 5. 5. 5.5

Note: * C. A.M., choricallantoic.membrane.
** y. §,, yolk sac.
*#* R H., RH. strain.
##+% Pugan., the strain 1solated from swine in 1957 in Pusan area.

BRI B REE | F 126 A9 7o) R.H FEETol Y FAR vEbbe K 2 4~50 B
et DEefes choriocallantoic membrane =& Pl BHEshe pEAIE A9 [F—3tatt.
yolk sac $#Fio] 4 membraned] #4:3= kil -

Table 13. Cross Complement Fixation Test between RH Strain and Pusan Strain

(Amnam).
Anti-sera(l : 2C0)
Antigen ook PrrTy
RH Strain Pusan Strain
" RH Strain 1:16 1.12
C.A. M. Pusan Strain 1:12 1:16
*x RH Strain 1: 8 1: 6
Mouse
Ascites Pusan Strain 1: 6 1: 8

Noete:* C.A.M., chorioallantoic membrane.
** Mouse ascites, peritoneal fluid of infected mouse.
#*x* RH strain, identified strain as a standard Toxoplasma gondii.
*xx*  Pysan, isolated from swine in 1957 in Pusan area.
1:16, antigen titer.

PLESS| sk % 13614 2= ule} o] # A. M. i 52 mousehi Al £ 2(%59) %2 N
2T 1 2006) AC.A.M. FiFa 9ol RH 2 e os FERRESY ETHR A—detn
WO SRS Mo AE SR LI00 D) gy
B R teniss aam O hAkm: TNe hms o ERRR >
—fiFEe] WA= 189 JifEE Rgo) B 24 sulfonamided}: daraprim¢] #HEE K,
M et TEe 16224 KEAH. C. guinea-pig = L moused ATt Mt =}
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Table 14. A Comparison of Effects of Sulfonamides and Daraprim on Infected Swine.
(1,000,000 Toxoplasma Organisms Were Given via I.V.),

I’I)\ays of _  Dosage S g;:t'h.
reatment given per day Dar. S. meth. S. dia Dar.
2 5,000 m.g. 1/2 0/2 0/2 0/2
4 5,000 mg. 2/2 1/2 1/2 2/2
6 3,000mg. 2/2 2/2 0/2 1/2
10 3,000 mg. 22 2/2 1/2 2/2
15 1,000 mg. 0/2 0/2 0/2 0/2
Control 0/4 0/2 0/2 0/2

Note : S. meth., sulfamethazine, S. dia., sulfadiazine, Dar., Daraprim.
The dose of a single administration was 2 times of complex, and daraprim was administered
1/20 dose of sulfonamides.
Fractions denote the number of survival to total treated.

a) ol £t JBERE | K WA e ug ol WA A BB Zel LEE Fo HE
Zo] mE A DEAA=SE REHHY B Foldd HEEE Pob FiESHA s &Rkel
b B 28-S EEH MY BEEA HaEE 7 W e REE = Pl 4T
SERF A ek 28} e Fok BEHNE K b) Guinea pigoll #3t ;888 Sulfonamides
2 AL AL PRE FepiA et 5 & & daraprime] Ef3 JRECABREUE-> &K 159 F
gurtstglrh. ZERAE 2w sulfamethazine, o}, sulfonamidest} daraprim-& Tpe BEYLE
sulfadiazine, daraprim 37-& E&I e 7} BIfRS) Al B How el @insm =
Z FpEsE gla,  sulfamethazinestdaraprim-& ow FhRE el R E el = Y frgy
sulfadiazine¥ =t Y =F.  fkhhe] EEAA REERAL ob 2 BERE Z2A g% EEH
M Hid 249 Bkel ot =z & fijo] RS Hahy =

Table 15. A Comparlson of Effects of Sulfonamides and Daraprim on Infected Guinea-pig.

S.methazine

Days of S. methazine S idi iazi i i
. .guanidine S.diazine Daraprim S.guanidine control
Treatment S.diazine
5 SS$SSS16 9 912128 910101212 S S s1820 1516 S S S 66777
10 SS§S$S30 10111215 § 101518 S § S S§s51928 19208 S S

Note: Numearals indicate survival days.
S, Life saved

Table 16. A Comarison of Effects of Sulfonamides and Daraprim on Infected Mouse.

%ays of S. milamide S diazine S.guanidine Daraprim g:?xielz?g;iztil%e Control
reatment Daraprim
3 78101215 77888 567738 8 9101820 7891010 788910
5 88108 S 9 9101010 6 7788 18181920 S 910111114
7 8 8121214 1010121416 77888 171718268 14141417 8
10 910101216 8 9212627 6 6778 1416193030 17181920 S

Note : Numerals indicate survival days.
S, Life saved,
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guinea pigo] 4 & sulfamethazines} daraprim
= 12 sulfonamides® B4 AL Bt
= ZFEHM-e 94 R 9oy #REEsH
© Aol Wk R e Ax ol gt
BB AT AL e fEadr 499
=},

¢) Moauseo| #35t e | & 163 7o) 348
4] sulfonamidest} daraprime] =% & x)Eict
AT Yl sEh ARl KRS T 3R

fEMR7 Best gl ek 53] daraprim-2 30RR A%
a3 o2 g kA Ea3 R MBS ®
sioz dol ohE Abghe] Hke R 2 Lok
284 BrhEs REstd 2R oA AR
B/ EHE S YE ®pe =

5) Dye test(BFEHRS®) | A AT &
2 Tpiyfsh = BAGARSEANA fit@tes
2o #el 4 EEERE dye testzA
HIE. 2 WAL % 175 2o

Table 17. Resgponse of Antibody:Titerby Dye Test in Swine.

{
Days after |  Swine

Dye Test Anttbody Titer |

Inoculation |  No. 1st [ 2nd Remarks
8 J\ 36 1 : 32 [ 1 : 64 grfl;;ie ﬁeitv‘ggsst performed 10 days
16 37 [‘ 1 @128 ‘} 1 . 128 £
M;O j 38 j) 1 : 16 ; 1 - 256
30 ;‘ 8 | 1 : e ‘ 1 : 64
30~ i 40 J 1 @ 256 ‘ 1 : 256

A 25 Y A E %
RGBT el Bh2r] W o e Hims &
71 7F WgEsh Torkye 8H LI e e o
B 10 ffER % 105 e EpET kR
THES #Ee] de AR Jo 1ERENA 1: 16
ol A= o] 2dMhENA 1:256(5% LAY AT
S At Gy 8H %] Bl el Aoz wel
dye testffiffie oz LPEME- FERE el 9
AE=E dye testhift= BIARS < & 9y
= AR oA b el ThEw = gl
BEE 52 goomz WEEe R 2
Yt

z =

19084 Nicolle, Manceaux>} TpE % B3t DI%K
ML BEA H Fde BiE I 4Fs AfR
BAPIE v 2ol REFE] BAp Bis
BEA BEY ABREIYSLZA Z{E% T+ 4
= Fhieleh. i BEEEEST Fo RWERE

)

k

Bl Hesld Tew B#EiT FEE 29 FFR
GERA RS A, mckel, #A, £% KB
A THgol FEHRMAT+ A AREELY R
Hel A HEEE B = Aolw. S YE
B xEY BKY TR £5Y ®BRozAR
B = Koz PE Y Tp Wt AHERA
o] Tpd} E¥es kA [9e BO@RHAA A
ghell o] liel 2 4 9l Aolwh. 53] Algt
olv 48 FPE TH HER Tre BEEY
e B EHEYL 9 1@ Toxoplasma gondii
e B—me Acolrt. Weiman® Jacks@® &
He Fe BEoE 5 Q-2 BAdA Tps &
HESl oL EP@w Ikl toxoplasmin [T
+ ZA® F2 BHEERC dye testE g &%
R A Hel A gl e geh. &
F7F B2 T8 5619 Tos: HEEsta 2H
Ao Kl B BEAES  Elstd B
o] 18% Dl ko2 vEbd A I $elv=t
$H 1o Tpdl BRE Zé =H2 s A1y
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TiRel A=A 42 Aoz #E=T. =9 T
& BB 9 ##FrHEel hog-cholera, Ky},
swine influenzas} MH{lgh Fiel A Hikme
Bl 471 % dheh. AmOET MRS K
BBl 4k3le hog-choleraz 2WEis<] Bk
o #HHd EER hog cholera ihik&E
BT BRER o fiRe] B 2 MEBEkE &
FIEIEC R BRLE & BERe 22 pd Ao
o BRoz e 9 Tpiy@fle w3 ¢ Tarrel
@ XS FREMEEMS 4 Jacobs@ Tt
®E> BA ozt Tps Sk shdlx  Hs19
OHEPIE BRASARR o2 e RER Aol kI
Zyel™ ik €RA MK Stoz e Tpg &
B AL AYE Aoz AEsEd SRks B
% EEY WK e S SET Aod 1
B B ToS#MEd 2 % e 4Ags
oh BBl A parasitemiazt gl =Eok @5
724 T HESRESRT BEOR gl o) &
© MR A 2ole s o R
Wkt o = A =) xb mouse BRI R EULS- o]
24 5 Ao DEEE LYY EiRe K
Shi SBEMIE Aot EEMom  u At
moused| @A 7] o =4 TpisEel JHEE L %
Fikel okl BRI Aol -FHES et o
AL LH@%] KAz T8 HEITprl mo.
use MEEA MR 8L HE 10D A 47
AL EFEA A B Eelxln 28] 7F o
FE A —EE e ek 5 Ted Eite M
M= BRWKE FEsh e B e 24 ok
2r. WY R Tpe fAReRA an
MBS A2 THEINY EREe] 1 psudocyst
22 22 kAl Feleh. e mssd
ez 4 REstL g HEEERS
BEDT 5 ddot ¥t HmEae Aede
geghie] Vb b Qo M M =L
PNl 2

Gustabson®o] #4538t iZlast PRAbMEES %
e A 4vl o gsh. Tpd WEE: =S
HEDE Q) ot HELZR - @Eslx 23y
ot Tpo] JEREEBIEZL] &= moused] Bkl
B SRl A A o] ol FiFE I

TS (EEES% s PR HEs
T gle EEY BRe BEER 2gEs
A [EEste Giemsa, Wright &0 g Yuaslixn
of &% Ao ABAA. HBRE FEAAN AL
HEge Aolsk ok w B b7t BEN
e Tpe BRES Bigel A5 a9 &
Higel =4 B2y BEAGAY Wakhss
FKHE 1.7~2.5X3.4~6.0p 0 24 2 A5
FEigflEfEe e 5=5-3. Berkefeld V.N., Seitz
E K WlHE B#d 2¥e ¢ 4 g
streptomycinz} penicilling RB&std  Tpg
T R B YA Z Fol  moused)
EEToRA BEMNEREBY —@= 2 4 4%
vhi= PAYEY HI A dHa o
Mg ¥t ol & fEAE YA Reig o
TiEPEel Todl #3 Hitkel Aol givba AR
et RIFES AR AY S B
o2 A0 BEEVL A BBl \mEsteh Tpe
EEEENE i BB W% 558kel Jacobs®
T i B LA gEKhY fehe
mouse R KT RES oA MAEH o} &
Bikepel A= BRI MIEEEKRESKPAA =
240 /77 2 moused] JES FHiEg THe
Tyrode solution 17901] A wagsld MR BE

2oy gt % mouse JUIABE WEHR

HgZLo ﬁrﬁ‘:’}‘d 185!%3%ﬁﬂ 9l 21} moused])
i o FEEE Hel A Rl B g
o geh RERE A v Ebdulal ko] ~40°C
9 —20°Ce A o= mediume] A1} 1085
LIPge] phifEs] o 50% glycerine saline solution
o v BUESel Al 4°Cell RESHE Aol R
E34eh. Tow @ BBRY b2 A Ll
I BRI A s MA@ A=
=R derha odh. EEd #e #
T2 #ske gEKpel Ae 45°Cq  1555fiel
FEpRE geh. ol HEEL Tpd RHHRE
= Al B, WS BT 2% &
mol ok & Aloleh. THEY BAMYREE %X
RGeS RAVet e OATESHA MR Aol ¢
. L HEM o g (TR A BERYLo 2
At B2 Aol = 1,00008 DJ_L9 To#rt #sh
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I A gEEe) glel A& 20,0004 LIS Tp
B2 A BYguyse mEY L a5 HEY W
Aol fkst= BB, MERE, LT MIAA, RSP R
HEe® ou W Ax Rde] F i 5]
I Fpdl K BREEE Sed 231 WKL
= olal x| A5 FEIER] ek fFe]
BB QRG] ez 2 5 S s
ZKSHL Jacobs ®%F o] kg utel ol HIELEY
REESH Y & HEY BHnes #Ece
Aoz HRS U 4714 Bites 2E Tp:
DEEFA e Aoz v o] 2 BB e S
Ut o] o] ol L EEIRE AL Rl 2
S GRS MG R ML MR, B B
faK, BEKEAA Tk @A 9= Bl &
JEAHARE =& B8N A Tprd d= = gt
= AL wEEMAY BEV B K A5
4 WA s HERET & #E7F glol o=
Pl Rk o fE Al =2 BRI
A9 dde AL BEEY EEHME kA 3
o}, Tpol (FRRERGEC] A &Rk B o = 10748
2,000M82] Tp) MEEHAA = #Hslg L 1072
(%9200,000 f&e] Tp) 74 xl= 6~THwIS) $5ESH
I 10-% (%920, 000{7 Tp) HiEEA A+ vl
FEYSEN . 1074 (2, 0008 Tp) AN A= 7+
¥ 2 BRIERE e dov £FREIA B
Btk el A TpE YR 5 4= AHdx
Tpo] FRikAERR Y & 2, 000~20, 0008 D)
o Tp7k Qlejek sla Tpd Bt wow Wi 4
2 #Rel w2 a fEEUT HEete DS Tpe
Y 5 9l o} B 3tx] ZehgEa A4
g o}, guinea-pigir} mouse= Tpd EHHEHW=
A ko] A I 453l guinea-pige Tp REHY
24 mouse: JEEAISRYLe 2 KR F5 @&
sl TpE Q&5 vk g o2 dye tes;
v HAl R MAS e fUEE dedle
< FAE B3 B2l 7 A Ed ok
Bd s EET g$}WEA 442 TpE: #Hik
st BERZ EEEE 2elttd By B
RIS Bl d o= &l A TrE: #ibdl
=}, guinea-pig2 MEAFEE = 10° (3§ 1,0
00{8 Tp) il o = [HGuBERslof 10~12H4) 27}

&

27t Fa v X AEfE. K A S
R, WRES, B 4F AR e Tprb seHis) 2 BBk
P EEe 1074 (10, 0004#) ML= FEGLEHRH
o}, mouse YA A Bk KA A 4
Tp HE-& Ax Bf, BdlAe gt BRERE
e BEkAd S8 Mt B, e Ae A
Aok, Dibs Zol ByEikel B TrEA =
ZHA BREAZE Bl o) BB EEY AL
A LEE R A 297 guniea-pigdl A
£ EEAREE 1,000~10, 0004F LI kY TpE 2
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Toxoplasma from the spleen of
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8. A mouse died of Toxoplasmosis
shows a distended abdomen.

Fig.
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