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SUMMARY

Serum antibody and eosinophil changes were studied in 23 patients with Man-
son’s schistosomiasis before and after treatment with Niridazole or Hycanthone.

An increase of precipitin lines was detected by double immuno-diffusion at the
end of the administration of Niridazole and reached its maximum at the 15th day
post-therapy. After Hycanthone the maximum increase was observed between the

second and the third weeks.
counts.

The same trend was observed with the eosinophil

Immunofluorescence (F.A.T.) and hemagglutination (H.A.) tests showed a
significant increase of titres, particularly between the second and the fourth. week

after the use of either drug.

It is concluded that F.A.T. is less sensitive than the other tests to detect
immunological changes produced by the schistosomicidal effect of a drug. Neither

test, however, seems to be useful as a criterion of cure.

investigation.

Such aspect is under

INTRODUCTION

The ‘appearence or the increase in serum
antibodies to worm antigens have been shown
in patients with schistosomiasis submiited to
specific therapy, mainly by immunodiffu-
sion °, hemagglutination ® and immunofluo-
rescence °.

The increased level of antibodies was attri-
buted to the death of worms when specific
drugs act upon them.

As far as eosinophil counts are concerned,
similar results have been found *°.

This work was supported by grants from the

Most papers, however, report the evolution
of antibodies either through: a single techni-
que or in a short term interval.

- This paper shows our experience on a long
term follow-up of patients with schistosomia-
sis mansoni submitted to Niridazole or Hy-
canthone therapy. Blood and sera were si-
multaneously checked by eosinophil counts,
immunodiffusion, = immunofluorescence and
hemagglutination tests.
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MATERIAL AND METHODS

From 23 patients with Manson’s schistoso-
miazig, 17 were submiltted to Niridazole
{eroup A) and 6 patienis to Hycanthone the-
rapy (group B).

Hepatointestinal  and  hepatosplenic  Torms
of the disease were present in both groups.
Age varied Trom 8 10 42 years.

All selected patients passed viable egos in
the stools and were studied monthly for at
least 6 months aflter treatment. Nine pa-
tients of the zroup A were [ollowed-up [or
more than one vear.

Mozt of the patients were submitted to a
new series of treatment, The resolts will be
reporled in a Tulure paper,

Antischistosomal

shown in Table 1.

drugs  were given as

ImmunadilTusion was basically the Ovch-
TERLONY method ', using microscope slide ™.
shide 1%,

Fluoreseenee and h-magglutinatiun techni-
ques =% were performed on sera submitted
lo serial doubling dilutions, beginning res
pretively Trom 1:20 and 140, Titers (%)
were normalized (n) through the equation
x = 2 x 5% Medinm titers, maximum
and minimum values are graphically present-
ed in Figs. 3 and 4. An increase of 2 dile-
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lions or more afler lrealment was considered
as significant % As for the eosinophil counts,
only an increase of twice the highest pre-
treatment value was considered,

RESULTS

{mmunodiffusion — Positive results hefore
treatment were observed in only 6 out of 16
patients  [37.5% ). However. after Nirida-
zole all of the 10} patients but one showed po-
sitive results | Table 111, with a predominan-
ce of high number of precipilin bands (3 or
more) (Fig. 1h., Similar resulls were obser-

ved after Hyeanthone,

Fig. 1 - Double diffusion test in sern from one

patient, béfore (no. 1y, at the end (no. 2), and

some weeks after treatment with Miridazole (nos.

3, 4, 5 and & correspond to 1, 2, 3 and 4 weeks
respectively)

TABLE I

Schedule for chemotherapy and number of cured patients

Numher of
Schedule Drug Diosaagie patient Cured *
- = S — = — = — ;
A Miridazale 25 mg/kg/day (T days) i0 | g =
Az MNiridazole 16 mg/keg/day (15 days) i | g e
By Hyvanthone (oral) 4 mg/kKegfday (3 daysi | 3 3
Bi Hyvanthone
Cintramuscilar 2.5 mg/kgiday | 3 ‘ 2
* Parasitologleal cure was based on monthly negative stool examinations, for at lesst

& monlhs, and on negatlve (no viable eggs) rectal blopsles,
#¢ Irregular intake of lhe drug beécause of shle-effects In 2 patlents of the schedule A,

and in 1 of the As
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TABLE II

Changes In Immunolfluorescence (FAT) and hemagglutination

(ALY titres, In immuno-

diffugion (L) amd in eosinophll (Eo) counts after treatment *
| AT H.A. i 1.D. En
DRk l i I I - 1
no in- no In- . ni L= no in-
Inerea: ‘rease : ine
Nerease | e | Inerease | oo | inerease | e | Inerease : i)
| | i |
Niridazale ** 1 [ 9 0 | & | 1 i 1
|
Hyeanthone #=* i a 5 1 1 0 H | [}
= i e i — =7
13 L] 14 | 1 14 1 12 1
Total of cases |
159,155 (93305 | | (R (92.3%)
| |

]

]

Scheddule Ay or As: (see Table I)
##8  Schedule B or B isece Tahle Ij

The greatest inerease of bands was ob-
served between the second and fourth weeks
efier treatment with either drug.  After the
3h week all but two patients became nega-
v,

As the period of treatment varied consi-
derably (see Table 1, schedules A, A, B,
and B.), it would be interesting lo see whe-
ther the appearance of the peak of precipitin
line varied accordingly. As we can see in
Tables T and TV, the small number of cases
and the lack of data in some periods did nol
allow us to conclude definitely, bul we can
observe that the increase of lines may start
carly. that is, at the end of the administra-
tion of Niridagole (patients no. 1, 2, 5, 8
grid 10, Table 1) and that it reached its
maximum at the 15th dav.

Az far as Hycanthone is concerned (Table
IV) some increase may be observed at the
first week aflter treatment, with the peak
Letween the second and the third weeks.

Immunoflnarescence and  hemagglutination
—  Fluoreseence  antibody  test  (F. AT
showed an increase of literz in 13 ount of 22
patients (5219 1 and  hemagglutination
(H. A i 14 out of 15 patients (93.39%)
alter treatment (Table 1. The maximum

Only patients with weakly or monthly determinations were incladed

inerease was observed between  the second-
and fourth weeks after the vse of either drog
{Figs. 3 and 4). Afterwards, a gradual
decrease was observed, and at the end of one
vear the antibody levels were comparable or
Hiigh[h’ |w|-.“rh' 1hie |m~.1 realmenl ones, A Jrro-
gressive decrease ol tilers was observid in
maost patients followed-up for a longer period

i Table V1,

Table 111 shows that the increase of F.ALT.
and H.A. tilers starts at the first week afler
Niridazole (schedules Ay and As). In all
Lut two patients (M.V. N, and J.AF.), a

Fig, 2 — Same patlent as in Fig, 1, from 9 o 14
weeks after treatment (nos, 1, 2, A, 4, 5 and &,
respeclively)

123



- SILVA, L. C. da; CAMARGO, M. E;HOSHINO, S.; GUNJI, J.; LOPES, J. D.; CHAMONE, D. F.; MAR-
- TINEZ, J. O.; FERRI, R. G.; ROTHSTEIN, W.; SILVA, G. R. da; CENEVIVA, A. C. & CARDO-
SO, E. J. — Serum antibody and eosinophil changes after treatment of human Manson's
Rev. Inst. Med. trop. Sdo Paulo 13:121-130, 1971.

schistosomiasis with Niridazole or Hycanthone.

Immunofluorescence (a) and hemagglutination (b) titers, precipitin lines (¢) and eosinophil-
counts (d) before, during and soon after treaiment with Niridazole (weekly determinations)

TABLE

III

Fefore treatment |

T

During treatment

After treatment

Patients 2 | | : Sche-
ond. w. | Ist. w. | Ist. w. | 2nd. w. | Ist. w. ’ ond. w. ] 3rd. w. | 4-5th w. | 99€
) |
| | |
1-0.P.R. (a) 160 160 160 — 640 1,280 | 1,280 Ax
) | 2,560 2,560 2,560 — 20,480 40,960 40,960
©) 1 1 2 — 4 4 4
(a) 2905 1736 3600 - 3120 5208 2706
2-A.P.R. (a) 160 160 80 — 160 640 320 As
(o) | 10,240 5,120 5,120 — 40,960 81,920 40,960 |
) 1 1 2 — 4 5 4 1
(@ 1624 1,743 2948 | — 10,260 7,695 3666
' |
3-EP. (a) 40 — | = 0 | 80 80 160 As
(e) 0 — — 0 4 4 4
4-M.D.S. () 160 80 160 160 160 160 Az
(b) 640 640 640 640 2,560 10,240
) 0 0 0 0 2 2
(d) 663 774 561 1440 3080 2501
5-M.V.N. (a) 320 640 160 640 1,280 320 ' 320 Az
(b) 320 1,280 20,480 20,480 2,560 5,120 . 5,120
©) 0 0 0 1 2 2 1
(@) 750 780 1,264 3570 1728 979 544
6-S.M.P. () 80 160 160 160 320 160 Az
) ()| 1,280 1,280 1,280 1,280 20,480 5,120
(e) 0 0 0 0 2 2
(@ | 980 583 1,122 2,964 5929 e (
7-0.V.8. (a) 40 40 80 80 160 160 As
)y (b) 640 1,280 640 2,560 5,120 5,120
(©) 0 0 0 0 1 2
(@) o 0 0 0 70 0
8-J.AF. (a) 160 160 160 160 320 320 Ax
() 640 640 1,280 5,120 5,120 10,240
(e)- 0 0 1 1 1
i
9-C.A.8.D.(a) 40 40 40 160 320 2,560 1,280 |
() 80 80 160 320 2,560 20,480 10,240 |
@) 0 0 0 1 4 4 3
|
10-A.A.S. (a) 80 40 40 80 160 160 Az
(b) 160 160 160 320 640 640
() ‘ 2 2 2 4 3 3 ‘
|

(*) Still with some
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TABLE 1V

Tmmunofluorescence (a) and Hemaglutination (b) titers, precipitin lines (¢) and eosinophil-
counts (d) before and soon after treatment with Hycanthone (weekly determinations)

Before treatment After treatment %

Patients 3

ond. w. Ist. w. Ist. w. 2nd. w. 3rd. w. 4-5th. w. 'g

11-M.P.R. (a) 10 10 20 40 40 B
(b) 40 20 80 160 160
(c) : 0 0 0 0 0
(d) 1120 960 5100 4104 4266 2242

12-C.S.N. (a) 160 160 160 160 B:
(b) 640 320 640 1,280
©) 1 1 2 2
(d) 2,352 1820 4,032 10,100 3,564

13-H.S.N. (a) 80 80 80 160 160 320 B:
(b) 160 160 160 320 640 320
(c) 0 0 0 2 2 2
(d) 2,040 2916 2,376 6477 6,407 3,720

14-M.G.S.N. (a) 320 320 640 1,280 2,560 640 B:
(b) 320 320 640 2,560 20,480 1,280
(c) 1 1 2 3 3 3
@ 2,774 2550 6,800 12,768 8,805 3,850

15-J.8.N. (a) 320 320 320 640 320 320 B:
(b) 1,280 1,280 2,560 10,240 5,120 5,120
(c) 0 0 0 1 1 4]
ay 2,400 2040 3,048 2,826 4,805 3,100

16-L.S.N. (a) ) 160 160 320 160 160 i B
(b) 5,120 2,560 20,480 20,480 10,240
(c) 1 1 3 3 2
(d) 1,176 1440 4,266 16,080 6,615 2352

significant increase is not observed at the end
of treatment. Patient M.V.N. had been
under treatment with two single doses of Ni-
ridazole, suppository form, some weeks be-
fore oral route therapy.

After Hycanthone (Table IV) the increase
of titers starts at the second week.

Eosinophils — An increase of eosinophils
was observed in 12 out of 13 patients
(92.3%). The maximum increase was ob-
served at the second week after treatment
with either drug (Figs. 2 and 3).

Table III shows that the increase of eosi-
nophils starts early, that is, at the end of
administration of Niridazole and reaches its
maximum up to the 15th day.

As for the Hycanthone (Table IV) the in-
crease is observed at the first week after
drug administration with the peak between
the second and the third weeks.

Despite the gradual decrease of eosinophils
in the following months, a level only slightly
below that of the pretreatment period was
observed at the 12th month.
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TABLE V

A long term immunological study of schistosomotic natients submitted to Niridazole

I.F, * H.A.* I.D. *
Patients o é g 4 o . g o y
5 | 5 | £ E 02 s s | E|FE g |y | ¢
3 o - 8 a 3 5 <+ 8 3 & <
m < ~ i — m < = — m < ™~
T
1 — OPR. 160 ** | 1,280 20 2,560 | 40,960 | 640 4 0
2 — APR. 160 640 40 10,240 | 81,920 160 5 1
3 — EP. 40 640 80 640 4 0
5 — M.V.N. 640 1,280 80 1,280 , 20,480 640 0 2 0.
8 — JAF. 160 320 80- 640 10,240 | 2,560 0 1 o
17 — M.L.S. 80 640 40 20 40 160 160
18 — R.A. 160 320 40 40 160
19 — M.M.C. 80 160 20 20 40
20 — FLAM. 320 1,280 320 80 80 640 640
21 — S.M.C.S. § 80 640 40
* Refore treatment, highest value after treatment, and weeks after treatment
Titres
no, of arcs
§ Non-cured patient (viable eggs in the stools)
NIRIDAZOLE
10,000
8,000 EOSINOPHILS {5 PATIENTS)
6,000
) 4,000
2,000
——d
TITRES *
181,920 »—a HEMAGGLUTINATION TEST ({i0 PATIENTS)
1740960 ¥ — IMMUNOF LUORESCENGE TEST ( 14 PATIENTS)
120,480 !
1.10,240
1.1.5,120
12,560 Y Y
11,280 : :
§
5 N
l T
’ l
1
1
1
I/I‘
No. of arcs
IMMUNODIFFUSION D N
(10 PATIENTS ) o orc
B I 10 2 arcs
l 310 4 arcs.
) } Sl
8 10 2 14 16 18 20 22 24 26 28 30 32 34 36 38 40 56 72 88 104
WEEKS
Fig. 83 — Eosinophil counts, hemagglutination and immunofluorescence titres and immuno-

diffusion, before, during and after treatment of patients with Niridazole



HYCANTHONE EOSINOPHILS

IG.OOO‘—L l N

= \%K\_ﬂ_ﬁq

2000 }Y
TITRES
I 40,960 e—a HEMAGGLUTINATION TEST
— IMMUNOFLUORESCENGE TEST

1 120,480} T
1:10,240
15, 120
112,560
121,280
1.640;
1:320

1: 160
1.80

e ————

—_———

————

1240
1,20
110

%
100| b IMMUNODIFFUSION

80
60 D No arc

40! q { to 2 arcs
20

--l O 6 8 O 12 14 16 1B 2022 24 26 28 30 32 34 36,38 40 42 44 46 4B 50 WEEKS
Fig. 4 — Eosinophil counts, hemagglutination and immunofluorescence titres and immuno-
diffusion, before and after treatment of 6 patients with Hycanthone

PATIENT C.A.S.D

No.of arcs

I 3 to 4 arcs

O 000 0 O o) : :
1:40,9601 o 08‘8 o o O|MMUNODIFFUSION
i 20,480
110,240 - @
1.5,120 1 §
12,560 {
11,2801 \
1:640 A
1320 -
11601
1:804 o °o— - o—————o0 HEMAGGLUTINATION
1. 401 N
1: 20 N IMMUNOFLUORESGENGE
o] N
S I 2 3 4 5 6 7 8 9 01 1213 1415
L,NIRIDAZOLE MONTHS
Fig. 5 — Immunodiffusion, hemagglutination and immunofluorescence before, during and

after treatment with Niridazole (Patient C.A.S.D., no, 9)
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PATIENT MG.SN

000 0 0 O O O
. ] === = = ~ IMMUNODIFFUSION -
OO0 O O O o
13{ 1:40,9607
|
129 1.20,4801 i I
114 ;10,2401 I
|
101 1.5,1201 }
94 112,560 :
. 8{ 142801 |
2]
S o 1e40f | ——oo HEMAGGLUTINATION
— : 1
" 6 1:320 !
_:-:'J i ‘\\
% 54 | 1601 [. || ///ﬂ\
Z 4 8oy & v N . IMMUNODIFFUSION
0 i \ / W
B 3 I: 40 P‘/: \ / Sl
' / “* EQSINOPHILS
el  reooff | v > oS!
i - } 1 .
P ol |
i
l, - o - -- sl
4 8 |12 16 20 24 28 32 36 40 44 48 52
HYGANTHONE WEEKS
Fig. 6 —- Immunodiffusion, hemagglutination, immunofluorescence and eosinophil counts

before and after treatment with Hycanthone (Patient M.G.S.N., no. 14)

Only one patient (0.V.S., Table III)
showed no increase in the eosinophil counts
after treatment, despite the evident changes
in all of the three immunological tests.

As to the non cured patients similar results
with all tests were observed.

Illustrative cases of evolution of antibodies
with either drug are shown in Figs. 5 and 6.

DISCUSSION

Significant increases of the eosinophil
counts and of the levels of antibodies to
schistosoma antigens as studied by immuno-
fluorescence, hemagglutination and immuno-
diffusion were observed in a period between
the second and the fourth weeks aftér treat-
ment of schistosomotic patients with Nirida-
zole or Hycanthone.

Fluorescence antibody test (F. A. T.) show-
ed a significant increase of titers in only
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59.1% of treated patients. The highest ti-
ters were maintained for one to two months
and then decreased gradually (Figs. 3 and
4).

The same pattern was observed by some
Authors ™ 1. Contrarily to PotaIER ™, how-
ever, we did not observe an increase of
titers immediately after treatment except in
two patients.

The elevation of titers may be attributed to
the death of schistosoma worms and so the
F.A.T. could be used to evaluate the thera-
peutic efficiency of a drug'*. For this pur-
pose, however, other immunological tests as
hemagglutination and immunodiffusion and
even the eosinophil counting are more sensi-
tive. ]

According to RiFaaT et al.*?, F. A.T. re-
mains positive up to 10 years after effective
treatment and so cannot be used as a crite-
rion of cure,
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Positive results more than one year after
treatment have been observed by us .(Table
V) but the titers were lower than the pre-
trealment ones in most patients. Though all
of them were parasitologically cured, such
low values were also observed in one non-cur-
ed patient.

Hemagglutination test (H.A.) showed a
similar pattern but the increase of titers was
much more frequent (93.3%).

This test is very useful for the evaluation
of the efficiency of a drug. The increase of
titers started at the first week after Nirida-
zole and at the second week after Hycantho-
ne. The maximum increase was observed
between the second and the fourth week after
either drug.

As far as immunodiffusion test (I.D.) is
concerned our resulis are comparable to tho-
se of DopiN et al.® and GENTILINI et al 4
though the precipitin systems found by  the
last Authors and by CapPrON et al.? were
more NUIMErous.

GENTILINT et al.* observed precipitation
in 4 out of 5 patients one year after treat-
ment. Only two of our patients showed po-
sitive immunodiffusion test after 30 weeks.

The maximum increase of precipitin lines
is often observed one week before the peak
of F.T.A. and H. A, titers (Tables III an
V). v

A great sensitivity was also observed with
the eosinophil countings. Thus, a striking
increase was seen in all but one. patient bet-
ween the second and third weeks after treat-
ment, '

Our results agree with those of ZANAN-
vrREA et al.?® and Macier 8. These Authors
observed a normalization of eosinophilia 60
days after drug administration. In our ca-
ses, however, some patients showed eosino-
philia after one ‘year, in spite of negative
stool examinations. This persisting eosino-
philia was also observed by MaINZER °.

" According to some Authors ** the increase
of eosinophils after drug administration lacks
_ specificity, as it was found in non-schistoso-
motic patients. Such results do not agree
with our experience in “cured” patients sub-
mitted to new series of chemotherapy (to be
. published later).

The magnitude of antibody and eosinophil
changes after Niridazole and Hycanthone
seemed to be comparable. Some slight diffe-
rences in the beginning of such changes may
depend on the period of time used in each
schedule (see Tables III and IV).

A more detailed study of the immunologi-
cal changes is imperative and should include
patients with the same clinical form of schis-
tosomiasis and in an uniform age group.

Summing up, the H. A. and I. D. tests and
eosinophil counting are very useful to study
schistosomotic patients submitted to chemo-
therapy. F.A.T. is less sensitive.

If we consider the negative search for via-
ble eggs in fecal and/or rectal biopsy mate-
rials as the only valid criteria of cure, neither
test seemed to be useful in this aspect.

Thus, F. A. T. and H. A. tests showed posi-
tive results for long periods (more than one
year) after treatment, and persistent eosino-
philia was also observed in some ‘“cured”
patients. On the other hand, negative I. D.
tests may be found in patients passing viable
eggs in the stools.

The simultancous use of such tests after
new series of chemotherapy in “parasitolo-
gically” cured patients will be the subject of
another paper. :

RESUMO

Alteragoes dos eosinéfilos e dos anticorpos
séricos apds itratamento da esquistossomose
mansénica humana com Niridazole ou
Hycanthone

Os Autores estudaram as alteragbes dos
eosinofilos e dos anticorpos contra antigenos
de Schistosoma mansoni em 23 pacientes, an-
ies e ap6s administracdo de Niridazole ou de
Hycanthone.

Pela imunodifusdo, observaram . um au-
mento das linhas de precipitagio d partir do
fim do tratamento com Niridazole e que atin-
giu o maximo em torno dos 15.° dia. Apés
Hycanthone, aquéle méximo foi observado
entre a segunda e terceira semanas, A eosi-
nofilia pbs-tratamento, mostrou a mesma ten-
déncia.
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schistosomiasis with Niridazole or Hycanthone.

Um significante aumento de titulos foi ob-
servado através da imunofluorescéncia (F.
AT.) e da hemaglutinacio (H. A.), parti-
cularmente entre a segunda e a quarta sema-
nas ap6s o uso de cada droga.

Os Autores concluem que a imunofluores-
céncia € menos sensivel que as outras rea-
¢bes para demonstrar as alteragbes imunolé-
gicas conseqilentes ao uso de drogas esquis-
tossomicidas. Por outro lado, nenhuma pro-
va parece ser Util como critério de cura,
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