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SUMMARY

The present study evaluates the humoral and cellular immune responses in
35 volunteers submited to short antirabies vaccination schedules with the Fuen-
zalida & Palacios vaccine based on the administration of doses on non consecutive

days.

The volunteers were divided into two groups. The first group received a total
number of five doses given on days 0, 4, 7, 20 and 35. The other group received
four doses, the first one being a double dose given on day 0 and than three other

single doses on days 7, 20 and 35.

The evaluation of humoral immune response was carried out by serum neutrali-
zation (SN) and indirect immunofluorescense (IIF') tests, while the cellular immune
response was evaluated by lymphoblastic transformation assay (LTA) and skin test

(ST).

According to our results these reduced schedules elicited early and effective
humoral and cellular immune responses to rabies antigen suggesting that new redu-
ced schedules should be extensively studied in order to give the proper bases to
the proposition of changes in the current long-term schedule.
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INTRODUCTION

The human antirabies vaccination schedule
using nervous tissue vaccine tipically consist of
arelative high number of sequential daily doses.

In Brazil as well as in the most Latin-Ame-
rican countries the Fuenzalida & Palacios vacci-
ne® prepared with nervous tissue from newborn
mice has been the most used over the last 25
years for human vaccination.
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In our country, the original basic series of
14 doses was reduced to 10 and than to 7 doses.
The latter is now employed with 3 additional
booster doses.

Presence and titer of neutralizing antibodies
have been the main elements used to justify the-
se progressive reductions. The shorter schedules
proved to be efficient and highly protective after

(2) Disciplina de Imunologia da Escola Paulista de Medicina, Sao Paulo, SP., Brasil.

(3) Instituto Butantan, Sao Paulo, SP., Brasil.

Address for correspondence: Dr. Carlos Roberto Zanetti. Instituto Pasteur de Sio Paulo. Avenida Paulista, 393. CEP (1311

Sao Paulo, SP., Brasil.

23



ZANETTI, C. R; FAVORETTO, S. R.; TINO, M. S.; ALBAS, A.; VALENTINL E. J. G. & PEREIRA, O. A. de C. —
Reduced schedule of human antirabies immunization with Fuenzalida & Palacios vaccine. Revy. Inst. Med. trop.

Sao Paunlo, 31 (1): 23-27, 1989.

human exposition to the virus, reducing costs
and disconfort to the patients and mainly the
risks of postvaccination accidents!

A reduction in the total number of doses as
well as a more rational administration, i.e., in
non consecutive days would probably result in
a schedule as effective as the actual one. All
other immunization procedures are based on
schedules composed of few doses on non conse-
cutive days, including those suggested for anti-
rabies vaccine nof cellular culture origin®.

Recently protection against rabies has been
shown to be much more related with cellular
than humoral immune responses, at least in ex-
perimental conditions” & 10,

The above considerations justify, in our opi-
nion, the study of new reduced schedules with
non daily administration of Fuenzalida & Pala-
cios vaccine that probably will remain in use
in Brazil for many years. The evaluation of these
schedules, however, must include the detection
of cell mediated immune response (CMT}in addi-
tion to the titration of antibodies.

The objective of this paper is to present the
first results obtained with two new vaccination
schedules in groups of non-exposed volunteers.

MATERJAL AND METHBODS

1 -— Volunteers: 35 volunteers with ages ran-
ging from 21 to 50 years, without previous con-
tact with rabies antigen were divided into 2
groups A and B with 20 and 15 individuals res-
pectively.

2 —Vaccination schedules: group A was sib-
mitted to a total number of five doses of Fuen-
zalida & Palacios vaccine administered by intra-
muscular route on days 0, 4, 7, 20 and 35. Group
B was submited to a four doses schedule. but
with a initial double dose (2 ml) on dav 0 and
single doses on days 7, 20 and 35.

3 — Immune response evaluation: the humo-
ral immune response was evaluated by serum
neutralization (SW) and indirect immunofluores-
cence (ITF') tests. while CMI was evaluated by
skin tests (8T) and lymphoblastic transforma-
tion assay (LTA).
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4 — Antirabies vaccine (for vaccination and
skin-tests): Fuenzalida & Palacios vaccine® was
prepared at Instituto Butantan, Sac Paulo. Rrie-
fly, this vaccine consists of newborn mice brain
{(myelin free) previously inoculated hy intra.ce-
rebral route with fixed rabies virus. strain PV1.
It is inactivated by U.V. radiation and presents
a final concentration of 2% nervous tissue. 0.5%
phenol and 1:10000 thimerosal. A control antigen
for skin tests was prepared from normal newborn
mice brain, according to the technique used to
prepare antirabies vaccine.

5 — Antigen for LTA: rabies antigen (RAg)
was prepared essentialy as the vaccine except
that it contained 10% nervous tissue and no pre-
servatives. Control rabies antigen (CAg) was the
same as RAg but prepared from non inoculated
newborn mice.

6 — Serum neutralization test: This test was
performed essentially as described by ATANA
SIU? with sera diluted up to 1:625. A1l tests were
performed against 25 40 L.D50 and titer values
= 5 were considered negative.

7 — Indirect immunofluorescense: The IF]
was carried out as described by GOLDWASSER
& KISSLING®, using slide imprints of mice ner-
vous tissue containing street rahies virus with
only cne passage in laboratory.

§ -— Lymphoblastic transformation assay: It.
was performed as described by HALL & GOR-
DON?® and adapted for the rabies system by VEI-
GA etal®. Eachlymphocyte sample was cultured
in the absence of antigens or in the presence
of RAg. CAg or phytohaemagglutinin (PHA). All
tests were carried out in triplicate and the result
presented as lymphoblastic transformation in-
dex (L'TT) was obtained as follows.

Average CPM obtained with RAg, CAgor PHA

LTI =
Average CPM obtained without antigen

LTI = 2.0 were considered positive for either RAg
or CAg
LTI = 20 were considered normal values for PHA

9 — Skin test: The skin test was performed
inoculating i.d. 0.1 ml of antirabies vaceine and
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the control antigen in right and left forearm res-
pectively. Readings were done 48 to 72 hours
later. The test was considered positive if indura-
tion was = 5 mm.

RESULTS

The ST and LTA using the proper control
antigens presented always negative results. All
LTI obtained in the presence of PHA could be
included within the limits of normality.

Table 1 shows the results of cellular and hu-
moral immune responses of group A, composed
of 20 volunteers submitted to the five-dose sche-
dule.

It should be noted that in this group CMI
detected by ST was present in 19 out of 20 volun-

teers as early as day 7. CMI, detected by LTA
was also present since day 7 in all of the tested
volunteers and LTI values kept raising up to
day 35 when the last test was performed.

Antibodies could be detected in 5 out of the
20 volunteers on day 7 and from day 20 up to
day 75, antibodies were detected by SN and IF1I
in all of the tested volunteers. In general, maxi-
mal antibody titers were obtained on day 45.
The only volunteer which was ST negative on day
7 was not tested in LTA, but developed CMI la-
ter, as mesured by ST on day 75 since he is the
one of the 14 tested at that time. The same volun-
teer developed a good humoral response, with
a titer of 51 on day 20 reaching a titer > 625
on day 45 (data not shown).

TABLE 1
Cellular and humoral immune responses follow-up of the five-doses schedule group.

Days
Immune Response Assay
0 7 20 35 45 5
n posit. 0 5 4 3 ND ND
LTI n: tested 5 5 4 3
range 0517 2.3 13 42 .23 4.6 36
Cellular
ST _I n' posit. 0 19 ND ND ND 14
n: tested 20 20 14
n’ posit. 0 5 20 19 14 18
SN * n’ tested 20 18 20 19 14 18
titer range =5 5 19 51 =625 71 - > 625 255 - > 625 47 - > 625
Humoral
IIF _i n" posit. 0 5 20 20 14 20
n: tested 20 20 20 20 14 20

Table 2 shows the results of cellular and hu-
moral immune responses of group B composed
of 15 volunteers submitted to the four-doses
schedule.

CMI detected by ST was presented in 8 out
of the 13 tested volunteers as early as day 7.
Antibodies could be detected by both techni-
ques from 20th day on, and also showed maximal
titers on day 45.

DISCUSSION

The Fuenzalida & Palacios vaccine was em-
ployed with good results in human experimental

antirabies vaccination using two different redu-
ced schedules with administration of doses in
non consecutive days.

Both schedules elicited early cellular and
humoral immune responses that were also satis-
fatory in terms of intensity and persistance.

In the last few years experimental evidences
obtained suggested that CMI plays an essential
role in protection against rabies™ ® !° while anti-
bodies may not participate as much as it was
considered in the past.
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TABLE 2
Cellular and humoral immune responses follow up of the four-doses schedule group.

Days
Immune Response Assay
0 T 20 35 45 75
n® posit. ND ND ND 10
ST
Cellular _{ n: tested 15 13 10
n? posit. v} 0 10 10 10 10
SN ~| n tested 15 15 10 10 10 10
titer range <5 <5 33 -279 51 - > 625 63 - > 625 56 - > 625
Humoral
IIF n° posit. 0 0 15 15 15 15
—{ n tested 15 15 15 15 15 15

WIKTOR!® demonstrated that resistance to
challenge with street rabies virus depended on
use of antigens that stimulated CMI and anti-
body production in mice. Antigenic stimulation
that were good inducers of antibody and even
interferon production but not elicited good CMI
were not protective. In addition he showed that
immunization with a single vaccine dose elicited
ashortterm CMIwhich declined to undetectable
levels in a few days.

On the other hand, immunization with seve-
ral vaccine doses administered on non conse-
cutive days elicited persistant CMI for at least
four weeks, when the experiment was concluded.

These factors let us to includ the evaluation
of CMI in the study of new reduced schedules
for human antirabies vaccination.

The best result was obtained with the five-
doses schedule administered to group A. In this
group, cellular and humoral immune responses
could be detected respectively in 19 and 5 out
of the 20 volunteers as early as day 7. The levels
of CMI measured by LTA in some volunteers
increased up to day 35 after the beginning of the
immunization, the last time LTI was determi
ned. The persistance of detectable CMI was sa-
tisfactory as demonstrated by positive results
in ST performed in 14 volunteers at the end of
the follow-up on day 75.

Neutralizing antibodies were detectable in
all volunteers on day 20 and SN test demons-
trated increasingly higher titer up to day 45
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when maximal values were usually obtained.
Humoral immune response was still present in
all volunteers tested by either technique (SN or
IIF'), at the end of the follow-up.

This reduced five-doses schedule represents
a reduction of 50% in the number of doses when
compared to the current schedule which consists
of 7 doses plus three boosters, reducing patient
disconfort and risks of postvaccinal accidents.
Although these results are based on a small
group of volunteers, the antigenic stimulation
seems to be very effective and persistent.

The other schedule based on four-doses vac-
cine proved to be less efficient in stimulating
an early response but was as effective as the five-
dose one after the 20th day.

We do think it is very important to evaluate
CMI in antirabies vaccination. The ST previous-
ly proposed to monitorize CMI constitutes a sim-
ple, fast, reliable, sensible and low cost techni-
que. In our opinion the ST constitute an extre-
mally valuable assay in the detection of CMI.

One must have in mind that changes in hu-
man vaccination schedule in diseases such as
rabies need to be tested under experimental con-
ditionsin a muchlonger number of persons, befo-
re they can be adopted. Our preliminary results,
however, have demonstrated that changes in the
current vaccine schedule proposed almost empi-
rically in the past must be revised in the lights
of new knowledge of immunological aspects in-
volved in protection against this disease.
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RESUMO

Esquema reduzido de vacinag¢ao anti-rabica hu-
mana.

O objetivo do presente trabalho foi estudar
um novo esquema de vacinacao anti-rabica hu-
mana, com um menor nimero de doses, adminis-
tradas em dias nao consecutivos (5 doses nos
dias 0, 4,7, 20 e 35).

A avaliacao da resposta imune humoral foi
feita pela prova de soroneutralizacdo e pela rea-
¢ao de imunofluorescéncia indireta, enquanto
que a resposta imune celular foi avaliada pela
transformacéo linfoblastica em cultura de san-
gue total e pelo teste cutaneo de leitura tardia.

Foram estudados um total de 35 voluntarios,
submetidos ao esquema reduzido de vacinacao,
e os resultados encontrados permitem afirmar
que, embora o numero de casos seja relativa-
mente pequeno, este novo esquema de vacina-
¢ao mostrou-se capaz de induzir a producgao de
imunoglobulinas anti-rabicas, bem como de eli-
citar a resposta imune celular ao antigeno ra-
bico.
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