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DIAGNOSTIC INFORMATION FROM SEROLO.GICAL TESTS IN HUMAN 

TOXOPLASMOSIS 

Ili - Hemagglutination Titers Paradoxical Decrease in Acute lnfections 

i\Iario E. CAl\'IARGO (1), Paulo G. LESER (2) and Antonieta ROCCA (3) 

SUMMARY 

RErc-e-ntly;-s-u-c-c-e~:s:sive-serolngtc--p-a--tte1"ns-coutd-b-e-esta'bltsh-etl-1n-11uman-toxoplasnrn-sis, 
for recent, transitional and ancient infections. An outstanding difference between high 
immunofluorescence and low hemagglutination titers is one of the characteristics of pat
tern I of recent infectio.ns, a late rise of hemagglutination titers marking transition to 
pattern II. However, in about 10% of our cases of acute toxoplasmosis, high hemagglu
tination titers were seen initially, in the first month of disease, but rapidly followed by a 
striking paradoxical decrease to low values. This preceded the usual late sudden ri_se to 
a second peak of high titers. Hema.gglutinating antibodies in early and late peaks could 
be identified as belonging respectively to IgM and IgG classes. 

INTRODUCTION 

Recent~y, succe~sive serologic patterns 
could be defined in toxoplasma infections, 
from resul ts furnished by a ba ttery of tests 
including anli-Igfl -and anti IgM iunnuno
fluorescence (IF-IgG, IF-IgM), hemagglutina
tion (HiA) and complement fixation (CF) 
tests 2,a. Such patterns correspond respective
ly to recent, intermediate and ancient infect
ions. 

One of the most outstanding characte
ristics of recent infection pattern I is a mark
ed dlfference between high IF-IgG and low 
HA titérs. After a few weeks a sudden rise in 
HA titers then usually occurs, so that in both 
transitional pattern II and, anci~nt 'infection 
pa ttern III IFc IgG aµd HA ti ters s)l.o;v very 
cios e ti ters. · 

Sometimes we have observed such a titer 
difference not to occur initially, that is, dur
ing the first weeks of clinical disease HA ti
ters shoiwing as high values as IF-IgG. Hoiw-

ever, a paradoxical decrease in HA titers rapi
dly followed,. from which a more defined pat
tern I ou tline resul ted . 

1n- this -públicãtfo:n- we -prese:nt a-- feW 

examples of this curious behaviour of hemag
glutination titers in recent toxoplasma infect
ions, for which an explanation is sought. 

MATERIAL AND IMETHODS 

Patients - The 17 cases here included 
were selected from more than a hundred pa
tients clinically suspected of acute toxoplas
mosis from whom a sorologic study could be 
dane by sub;mitting successive serum Sárrtples 
to a ba ttery of toxoplasmosis tests. 

Serum samples and serologic tests ----.- Blood 
samples were collected and sera kept ~s pre
viously indicated 3. Tests were done a_s des
cribed 2. Specificity of positive IF-Ig,1\4. tests 
was always ensured by previously abs9rbing 
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serurn .samples with polymerized IgG L3. 

Throughout this study a standard reference 
,serum previously titrated in parallel with the 
V-1.H.O. anti-toxoplasma reference serum was 
always incl;,ded in the tests. For the IF-IgG 
test conversion factor from dilution titers to 
international unHs was found to vary between 
0.15 and 0.20'·'· 

Treatment of serum samples 'with 2-mer
capto-ethanol - Samples were diluted 1: 16 in 
a 2-ME saline solution (Na.Cl O .15M) to a 0.07 
M concentration of the reducting agent. After 
1 hour in ~- 37°0 water-bath, further doubling 
dilutions were prepared in saline solution and 
directly used in the HA test. 

RESULTS AND DISCUSSION 

the patients, from 3 to 12 months after the 
beginning of the disease (Table I). 

Serum samples with "early", and sam
ples with "late" high HA-titers were both sub
mitted to 2-ME treatment and HA tests re
peated. It was observed that while no signifi
cant differences wit-h forrner titers were seen_ 
for sera presenting serologic pattern II, for 
pattern I samples high HA-titers were strik
ingly reduced to very law values or everi to 
negative results (Table II). 

This i.s suggestive of IgM antibodies to be 
responsible for the first peak and IgG anti
bodies for the second peak high HiA titers. 

The l:;i,rge interval of weeks or rnonths 
between both peaks is really unusual. Perhaps 
early and late hemagglutination antibodies do 
not have the sarne specificities, being direct-

Serologic res:ult.s for 17 patients with acu- ed to different antigenic determinants. A si-
te toxoplasmosis and presenting initial high rnilar observation can be dane not inf:requen
HA-titers are di.splayed in Table I. ln every tl:y in acute Chagas'disease 4. High •p.ei:nagglu
case serurn samples collected during the first tination titers are seen early in this- Ínfection, 
month of disease presented other test results for erythrocytes sensitized with polysacchari
found in pattern I. Thus, IF-IgG test show- de fractions of T. cruzi. Such titers decrease 
ed high titers, from 1:4,000 to 1:64,000, with quickly to low values which then remain at 
only one serum with a 1:1,000 titer. CF-test such leveis for life. High hemagglutinátion ti
titers were also high from 1:160 to 1:2,560. IF- ters for protein antigens sensitized cells, how
IgM test was positive in ali cases, with high ever, are of late .appearance, severa! wee,ks or 
titers, from 1:256 to 1:16,000. However,. in all · months in general separating peak~ detected 

~--~b~.g.n.t.s,..-wh-ifill--re~....se--11-t--aboo-t-J.O.%---.B,if __ r_e_s_p_e~c,ti~·v-e'ly-·=·,b-y-· ·-•-a-ch.-'-'h"e~m=accg=g~l=u"ti~n~a,~t"icon~~r=ecc--~ 
t he acute or recent toxoplasma infection ca-

agent. It has been shown that also for-. Chagas' 
ses we have been able serologically to follow, disease, the first peak is due to IgM and the 
HA-titers did not differ significantly from res- second to IgG antibodies 4. 
pective IF-IgG titers, both tests showing very 
similar values for a sarne serum. As previous
Iy rernarked, in most initial cases of acute to
xoplasmosis HA tests show titers ths.t are 16 
to 64 times, or more, lower than respective IF
IgG titers a. After periods that varied from 
weeks to a few months, a paradoxical decrea
se in HA titers was observed for the 17 pa
tients, While sarne or even increasing IF-IgG 
titers occurred. ln this way, a complete pat
tern I outline resulted, with marked differen
ces between high IF-IgG and low HA titers. 

At the sarne time a striking titer decrea
se â.nd even negativation was observed for the 
IF-IgM test. ln a few cases also a significant 
decrease in CF titers was seen. 

Later on, the usual rise in HA titers oc
curred in mos.t cases, so that a clearcut pat
tern II could be observed for at least 10 of 
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RESUMO 

Significado diagnóstico de testes sorológicos 
na toxoplasmose · humana. III - Queda para
doxal de títulos hemaglutinantes em casos de 

Toxoplasmose aguda 

Em publicações anteriores definimos per
fis sorológicos próprios de fases sucessivas da 
infecção toxol)lásmica. Uma das característi
cas do perfil I, ··ele infecções recentes, é a acen
tuada diferença entre títulos baixos no teste 
HA e altos no teste IF-lgG. A ascenção tar
dia dos anticorpos hemaglutinantes assinala a 
passagem para o perfil II, transitória, que pre
cede o perfil III de infecção antiga. 

Entretanto, em cerca de 10% dos· casos de 
toxoplasmose aguda que pudemos acompanhar 
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TABLE I 
Results of toxoplasma tests in successive serum samples for 17 acute disease patients pre

senling a paradoxicar decrease of initially high HA titers 

Time of Serologic tests Pa tients disease 
(months1 

lF-lgG IF-lgM CF HA 

1. A.S.F. 1st mo 8,000 8,000 640 8,000 
3 mo 4,000 4,000 160 1,000 4 mo 4,000 1,000 160 512 
8 mo 4,000 256 160 4,000 

11 mo s,ooo o 320 16,000 
2. J.0.G.F. 1 s t mo 1,000 16,000 16,000 160 

2 mo 4,000 4,000 640 2,000 
4 mo 4,000 1,000 160 1,000 
6 mo 4,000 64 lóü 512 
7 mo 64,000 o 640 16,000 

3. R.B. 1st mo 32,000 l, 000 640 8,000 
3 mo 16,000 o 320 2,000 
4 mo 16,000 o 640 16,000 
o mo 64,000 o 1,280 32,000 

4. J.L.S.C. 1st mo 8,000 4 ,ooo 640 4,000 
2 mo 16,000 4,000 1,280 2,000 
4 mo 16,000 64 160 256 
6 mo 8,000 o 160 2,000 

5. R.N.S. 1st mo 8,000 1,000 160 8,000 
3 mo 8,000 o 160 512 
6 mo 32,000 o 320 32,000 

6. L.G.B. 1st mo 8,000 4,ooo 2,560 4,000 
3 mo 8,000 o 320 1,000 
o mo 64,000 o 320 8,000 

7. H.P.A. ls t mo 8,000 s,ooo 640 8,000 
3 mo 16,000 o 320 1,000 
5 mo 16,000 o 80 8,000 

8. H.H.J. 1st mo 4,000 4,ooo 320 8,000 
3 mo 8,000 o 320 ~·ººº s mo . . . . 

' 
9. A. V .B. 1st mo 8,000 4,000 320 8,000 

2 mo 32,000 o 320 1,000 
3 mo 32,000 o 640 8,000 

10. F. L. V. 1st mo 4,000 4,000 320 4,000 
2 mo 16,000 1,000 320 2,000 
9 mo 16,000 o 160 16,000 

11. J.W. 1st mo 4,000 4,000 640 4,000 
3 mo 4,000 256 320 256 
8 mo 32,000 o 640 32,000 

12. M.I.R.V. 1st mo 64,000 256 320 16,000 
8 mo 16,000 o 320 1,000 

12 mo 8,000 o 100 4,000 

13 - C.D.G.R. 1st mo 8,000 4,000 1,280 16,000 
2 mo 16,000 64 320 2,000 
5 mo 16,000 o 160 4,000 

14. P.C.A. 1st mo 8,000 1,000 640 16,000 
2 mo 8,000 256 320 1,000 
3 mo 8,000 o 320 1,000 

15. R.P.S. 1st mo Íf ,000 8,000 2,560 8,000 
2 mo 16,000 1,000 1,280 1,000 

16. A .M.A, N. 1st mo lÔ,000 s,ooo 1,280 s,ooo 
3 mo 16,000 1,000 160 512 

17. G.C.C. 1st mo 8,000 4,000 320 16,000 
3 mo 8,000 1,000 160 2,000 
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TAB'LE II 
Toxo,plasmosh_; HA-test titers before and after 2ME serum treatment, in samples presenting different serolo

gic patterns 

Patient Serologic pattern 

J.O.G.F. I (1st) 
I (2nd) (u) 

II 
H.P.A. I 

II 
R.P.S. I (1st) 

I (2nd) 
C.D.G.R. I (1st) 

I (2nd) 
A.M.A.N. I (1st) 

I (2nd) 
R.N.S. I 
F.L.V. I (1st) 

I (2nd) 
A.V.E. I 
G.L.M. (*) I 
A.C.Z. (*) II 
I.L.G. (*) II 
A.C.A.M. (*) II 
A.R.C. (*) II 
A.T.N. (*) II 
D.P.S.N. (*) II 

(*) From another series of cases 
(**) Successive samples 

sorologicament~, não havia, de início, a dife
rencial característica do perfil I, pois que os 
titulos hemaglutinantes se apresentaram tao 
elevados quanto os fluorescentes. Porém, em 
todos esses casos mostraram rápida queda pa
radoxal, delineando-se então um perfil I ca
raqterístico. Posteriormente houve nova as
cenção dos títulos. hemaglutinantes, como ha
bitual. Identificaram-se como IgM e como IgG 
os' anticorpos hemaglutinantes responsáveis 
respectivamente pelos títulos altos nas duas 
,eventualidades sucessivas.. 
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