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ABSTR.ACT

A nicro-rcdif ication of dye test for detection of anti-To-
roplas[lr antj.bodies was perforaed. Screening of 39 blood donor

sera revealed that 15.4t of then could be used satisfactorily as

accessory factor source. Enploying these suitable sera in dye

test, a seroprevalence of anti-Toxoplasna anti-bodies in 60 cats
was determined to be I8.4 t.

INTRODUCTION

Sabin and !'eldnan filst developed a serological nethod for ale-

tection of anti-Toxoptasna antibodi.". (l) 
Thj,s netlbd was based upon the

observatj,on that ?oxop-lasna gondij tachyzoites failed to be stained with
alkaLine methylene blue after incubation with irmrune "arl-. 

(') 
The test

rdas Iater itidely used and knorrn as the Sabin-E'eldnan dye test 1oa1 . 
(3-8'

II) It was claimed to be sensitive and highly specific for detection of
antiboaly against Toxopl"a$€ in hunAn and animal ".r.. 

(')

One of the drarbacka of the test vas th€ need for hrDAn seruln

to serve as a source for accegsory facto! in the test syst€m. witbout
suita.ble serun, DT can not b€ satisfactorily p"tforned. (4) 

The pulpose

of this study, thelefore, xas to find out shether or not suitable hruan

serun could be obti.ined locally. Furthet ore, DT xi1l be nodified to re-
duce the arcunt of reagents used especially as a source of the accessory

factor. Finally, the micro-version of DT uill be used for detection of
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cat sera.

Paras]-te

ToxopJ.asna gondjj was obtained fron Research Institute, Phra

Mongkut Klao Hosijital, Bangkok. Since then, the parasite has been nain-

tained in tne laboratory in Swj.ss nice by syringe passage of j'nfected

Feritoneal fluid.

Anciqen for Dve Test

Mice were rnlected iiith 3 x 10o organisms each intraPerito-

neal (ip) . Three days later, they were sacrificed by chlorofonn inha-

j-ation and 3-5 mI of PhosPhate buffer saline (PBS) ' Fh 7.2, containing

: units of heparin/ml, was injected, ip. (4'5)
Toxopl.asna-conta lnrng

peritoneal exudate was collected and centrifuged at 600 x g for 6 min'
-ihe sediment was washed once with PBS before being resusPended to 2 x

'1

lO' organisms/nrl. Parasite susPension was examined under the micros-

scope and only that containing white blood cell less than 5 g was se-

Lected for fulther u".. (ro)

lnmunizing antigen

ToxoPlasrna sedfunent prepaled as described above was resuspen-

ded, in cold distiUed water so as to obtain a concentration of 5 x l0-
t n 11\

organisns,/nl. t ""'' Lysed ToxoPlasna was kePt in the refrigerator over

night, then stored at -40'C. When needed, Iysed ToxoPlasna susPension

,ras thawed and centtj.fuged at IOTOOO x g.for 30 min' The sediment was

washed vtith PBS for 3 ti-Eres and resus9ended in the same buffer' The oP-

tj.cal density of the antigen susPension was measured at 540 run. and ad-

Justed to u. o.s(I2) At this alensity r the antigen suspension contained

22,5 
^g 

protein/nl. as detennj.ned by r-owry's t"thod. (I3)
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Rabbi t lulune Serun

InElunizing antigen was freeze-tharred three ti-nes. A half nI
of antigen suspension rras injected intravenously (iv) into the Earginal
ear vein of a labbit and the blood was collected 7 days after injection
(12) Seru& rras aliquoted and stored at -70'c.
Collection of Hunan Serrrr

Trventy nl of blood was collected fron each blood donor at
Blood Bank Unit, ltaharaj Nakorn Chiang Mai Hospit l. After standj-ng at
roon temperature for I hour and in ice bath for 2 hour, the serun was

collected., centrifuged, aliquoted and stoled at -40.C.

Preliminary Screening of Hunan Sennn

The nethod was a modification of that descrLb€d by NIH. (I4)

rjight tenth ml. of hr:nan senln, 0.2 ml of 0.2 M sodiuD citlate, and
0.25 ml of Dulbeco I s phosphate buffer saline (DpBS) r pH 7.4 uere added

1to 2 x lo organisms. A 50 Ul. Frortion of this acceelrory factor-palasite
nixture was rnixed with 50 UI of O.B5t NaCl in a round-bottoo r'ell of a

microtiter pl.ate, then 50 fI of alkau.ne nethylene blue Tas added.. The
plate was incubrted at 3?'C fo! 15 nin. A dlop of nixtdre in eech rell
rtas reEoved and placed onto a h@cytoeeter and exatnlned under the ni-
croscope witir 400 x nagnification. percent of blue-stained organj.ss
was then detenined. A yellon filter (Kodak K 2) Tas so[etiDes intro-
duced into illunination path to increase the contrast betxeen stained
and unstained orgrnisurs. (15)

The test is a micro.{odif ication of classi.cal Sabin - Fetah|an/, <r rr
dye test. t-'"^" Heat-inactivated rabbit imure serun (60.C, 30 nin. )

was fou!-fold diluted rdth O.gst NaCI in U-bottdl microtiter plate (cook

Dltnatech Laboratrries, Inc., Alcxandla, virginia): the final diluted

of Hultr Serun for
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serum !n each well nas 50 ul, To each well, 50 ul of accessory factor-

parasj.te mixtule y;as added, and the Plate was incubated for I hour at

37'C. This r.ras followed by addition of 50 !l of alkaline methylene blue

to eacl'r well. The Place was further ilcubated for ]-5 nin at 37'C and

percent of stained organisns r4'as determined. Negatj've control was Ln-

cluded it: each test by substituting intnune serum h'j-th 0.85t NaCI.

Cat Sera

Blooo samPles were coLlected from femoral- veins of 60 cats'

Ter. of then were house cats undetgoing treatment at chiang Mai veteri-

nary Dj-agnostic center. The othe! 50 cats hrere Living in several wats

located in Sri Phr:m District, Chj. ang Mai. Age and sex were not deter-

m.r-nec in th j-s study.

ii\ular. Antiserutn

TOx-6Or a pool serun containing Ir000 Internation Units of
anti-Toxoplasma antj.bodies per rnLr was a kind gift fron Statens Serutn

Instj.tute, Copennagen, Denrnark.

Decernj,nation of Dye Test Titer of Cat Sera and Hr:man Antiserur.

The test lras carried out essentially the sane as described in
che final screening of human senm described above, excePt that acces-

sory factor soulce (hrlrlan sernn) used was Previously screened and found

to be suitable. cat sera were heat-inactivated for 30 nin at 6o'c while

TOX-60 $ras inactj-vated at 56'C before performing di'lutj.on in a mj-croti-

PreJ,iminary Screeninq of H\rman serum

To pass the screening, huflan serum used for accessory factor
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source nust aIIo ipre than 9ot'or 95t organisns stained. (4rI4) 
As can

be seen in Table l, ll out of 39 sera tested passed this preuoLnary
test. These Il sera were next subJected to final screaning bclow.

Final Screening of llrran Senln for Accegsory Factor Soulce

To b€ r good source for accessory factor, hr:nan serrn should
yield hj.ghest titer rrith known positiv. 

".t*. 
(14) 

When eera selected
fron the prelilrinary leat wele screened with the use of rabbit itrbune

sera, 6 of then gave the iulune serun titer betrreen I : 5, 120 to 1 I

101240 (Tab1e 2). Thus hudan sera suitab]e fo! acce8sory factor could
be obtaj.ned floql 6 out of total 39 blood donors, or about 15.4t.

Determj.mtion of Clye Test Titer of Cat sera and TOX-50

Cat sera and TOX-50 xere exanined for anti-tno:@plaea antibo-
d.ies using dye test. The accessory factor used rar hunan seruD }ttich
passed the final screening above. TOX-60 gave a alye test titer of I:5,
120. The dye test titers of cat sera rere suurarized in Table 3. As

can be seen, ten of th€lIl had a titer of 1:16, and the remainders lradl a

titer being less t"Lan I!16, If a titer of L:16 or nore tras used to in-
dicate pait infection, 13.4t of cats noulat be positive in this study.
This d.rcnstrates the presence of naturally infected definitive host of
Toxoplasma in Chirng Mai.

DISCUSSION

Ite.t-labile accessory factor in htoan seruu is the inportant
conPoncnt in al@nstlating dye test phenonenoh. It |'as later shosn to
be classicrl co[pl@ent coq)onents. 

( 2 ) u,i"n s"t,ro, to be suitable for
dye test, llutt not contain anti-To:(oplasa factor anvor has low colr-

,r<r
plement activity. t^-'In ou! study, the purpose of prelhinary screening
was to crcl,ude sere which contained anti-Torcpllr factors, aDd of the
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TABLE 1. Preliminary screening of 39 Human Sera for Accessory Factor

Source

More than 95

90-94
Less than 90

9(23.1)

19 (47.8)

Percent ToxoPlasma stained

*Nuo,b.r 
of sera givj-ng degree of staining of ToxopTasflE as specified in

the l-eft-handed colunn. The nurnber in Parenthesis rePresents Percent

of tota! sera exa.mined.

TABLE 2. Final- Screening of 1l Hulran sera for Accessory Factor source

Titer of Rabbit InE|une serrar No. of sera

10, 24o

5 r L2O

Nunber of sera giving specified inEtune serutn titer.

2 t56O

L ,28O
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TABLE 3. rye Test Titera of sixty cat sela

Tlter No. of Ser8l Positive

I.lore

l,: 64

1: 16

Less

tlun I : 64 o(o)'
4 (6.7)

7 (.r,r. 7)

49 (8r. 6)tnan I : 16

Nu&ber in parenthesis represents perceDt of total cat sera exauined.

final screening, vas to select those sela exhibiting good cq)leoent
actj.vity. Sia out of 39 blood alonor sera (15.4t) p.ased the Bcreening
tests ( Table 2). Thus suj,tabl,e acceasory factor aoutce for dye test
could be obtained and uged uhen needed.

When the nicro<odified dye test vas c.rried out to study pre
valence of anti-Soroplasor anti,bodies in cats, Ig.4$ Tere positi\r€ (Ta-
ble 3). Ihe pelcent po8l,tivity could have been higher if a titer of l:
2 or nore was used. 

(5) H*.o"t, $€ feel that a tj.te! of I!16 or g?€ater
appeared to be mle r"a"orr"bl.. (16) rtle datr alqonstnted the p!e8!nce
of rEtrrral Toxophea tratr€oission rrpng cats tn Ctiang uai. Seroposl-
tivj,ty ln cats in other couDtries bad been shorD to rarige f,r6 5 t in
Lndon, England, to 58.0t in Italy. (7) ln 

".rrtt l rhailend, the seropo-
siti.viqr of cats had been estiDrted to be .zo.it(l7)

Fe]'d!.n .nd r,.nb deccribed the Diclo-dye test in d"t"il", (18)

however, the technic rras not practical in our la.borator? since it !€-
quires special Eiclotlter pl.te and inv€rted alcroacope rith 4OO a lrgF
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niflcation. our otcro-version was sinila! to their nethod eicePt that

counting the stained olganis&s was done under the ordinary light nicro-

scope. This, altbough takes tnore tiare, avoids the use of the exPeDsive

tnverted nicroscope. In studying s€toPlevalence in anirnals, the dye

test has an rdvantage over indirect fluorescent antibody test in that

it does no.t lequrre sPecific anti- i@unoElobul' in, and over indirect he-

rnagglutination in that heterophile antibodies need not to be a-bsorbed

prior to testing, indeed, the dy€ test is still PoPular and used by se-

veral investigators. 
(3'5'7' 11'16) The rnicro-version of the dye test

allowed us to sPend less anount of hurEn serun which is accessory fac-

tor source. Indeed, 4 nI of serun \tas sufficient to Perforn scleening

for anti-loxoPlasna antibodies of 96 sera. The rcdified test nas stan-

dardized with Tox-60 and gave a titet of l:5, L2o, nhich is an expected

titer. ThiB is coEParable to antibody concentration of 3L'2 rnterna-

tion Units/nl in reaction well.

In conclusion, the sabin-Feldlrn dye test can be perforned in

the tabratory and will be a valuble tool in studying ToxoPlasna tlans-

nission rnong anhnrls in futule.
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