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Abstract

Background: non-nutritive sucking stimulation may anticipate the beginning of oral feeding and may
influence the development of sucking in pre-term newborns. Aim: to describe the development of the
sucking pattern and the effects of NNS. Method: participants of this study were 95 preterm newborns
(PTNB), adequate for their gestational age (GA), born with GAsinferior or equal to 33 weeks, randomly
distributed in three groups: Group 1 (G1) - control group - did not undergo NNS stimulation; Group 2 (G2)
underwent NNS stimulation with orthodontic pacifier for premature infants; Group 3 (G3), underwent
NNS stimulation with agloved finger. All three groups of newborns underwent weekly NNS eval uations
with agloved finger and, after the beginning of the oral feeding (OF) they underwent NNS and nutritive
sucking (NS) evaluations using ababy's mini milk bottle. Results: In all three groups, except for the stress
signsin NNSand coordination between sucking- swallowing-breathing in NS, asthe corrected gestational
age (GA at birth pluspostnatal age) increased, the occurrence probability of all studied sucking characteristics
(NNS and NS) rose. In the NNS: sucking began easily (SBE) with no differences between the groups
regarding rhythm, strength and coordination between lips, tongue and jaw; there was a higher probability
of labial sealing, of tongue central groove formation and of tongue peristaltic movements in G3; stress
signswere higher in G2 (>37 weeks). Inthe NS: SBE, coordination between lips, tongue and jaw, volume
of ingested milk per total time did not show differences between the groups; rhythm and coordination
between sucking, swallowing and breathing were higher in G3, labial sealingwashigher in G1and G3 (< 34
weeks), and stress signs higher in G2 (> 33 weeks). Conclusion: the sucking pattern of PTNB devel oped
dueto the corrected gestational age, observing that NN'S stimulation increased the occurrence probability
of labial sealing, rhythm, tongue central groove formation, tongue peristaltic movements and coordination
between sucking, swallowing and breathing. The gloved finger wasthe most effectiveinstrument for NNS
stimulation.

Key Words: Sucking Behavior, Newborn, Premature, Feeding Methods.

Resumo

Tema: a estimulagdo da sucgdo ndo-nutritiva pode antecipar o inicio da alimentagdo por via oral e
influenciar aevolucao da sucgéo em recém-nascidos pré-termo. Objetivo: descrever aevolucdo do padréo
de sucgdo e os efeitos da estimulagdo da sucgao nao-nutritiva (SNN). Método: foram estudados 95 recém-
nascidos pré-termo (RNPT) adequados para a idade gestacional (1G), com |G ao nascer menor ou igua a
33 semanas, distribuidosdeformaaleatoriaemtrés grupos. Grupo 1 (G1), grupo controle, sem estimulagdo
da SNN; Grupo 2 (G2), com estimulagdo da SNN com chupeta ortodontica para prematuros NUK® e
Grupo 3 (G3), com estimulagdo da SNN através do dedo enluvado. Os trés grupos foram submetidos a
avaliagdo semanal daSNN com dedo enluvado e, apds o inicio daaimentag&o por viaoral (VO), avaliagéo
da SNN e da sucgao nutritiva (SN) com mini-mamadeira. Resultados: nos trés grupos, com o aumento da
|G corrigida, €levou-se a probabilidade de ocorrénciade todas as caracteristicas da sucgdo estudadas (SNN
e SN), exceto sinais de estresse na SNN e coordenagao sucgado-degluticdo-respiracdo na SN. Na SNN:
sucgdo iniciada facilmente (SIF), ritmo, forga e coordenag&o &bios, lingua e mandibula, sem diferengas
entre os grupos; probabilidade maior de vedamento labial, acanolamento, peristaltismo no G3 ede sinais
de estresse no G2 (> 37 semanas). Na sucgdo nutritiva (SN): SIF, coordenagdo movimentos de labios-
lingua e mandibula, volume de leite ingerido pelo tempo total sem diferencgas entre os grupos; ritmo e
coordenagdo sucgdo-degluticdo-respiragdo superior no G3; vedamento labial superior nos Gl e 3 (< 34
semanas) e sinais de estresse superior no G2 (> 33 semanas). Conclusdo: o padrdo de sucgdo de RNPT
evoluiu em funcdo dalG corrigida, tendo a estimulagdo da SNN aumentado a probabilidade de ocorréncia
de vedamento labial, ritmo, acanolamento, peristaltismo e coordenagdo sucgao-degluticdo-respiragao,
sendo o dedo enluvado aformamais eficaz de estimulagéo da SNN.

Palavras-Chave: Comportamento de Sucgdo; Recém-Nascido; Prematuro; Métodos de Alimentagdo.
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Introduction

The growth and the development of pre-term
newborns (PTNB) have been a constant objective of
the neonatal care to these newborns (NB), being
nutrition oneof thebasic components(Silvaet d, 2000;
Facchini et d., 2000; Leone, 2002; Leoneet d., 2002;
Delgado & Hapern, 2003).

In the first months of life, sucking congtitutes the
necessary function for efficient ord feeding and the
adequate omatognathic system development. For in
such away, it must be coordinated and harmonic and
other factorsare necessary to accomplish thisfunction:
rooting and sucking reflex, which leads to an easy
beginning of sucking, labid sedling, adequate tongue
and jaw movements, sucking rhythm, alternating
sucking bursts with pauses, sucking, swallowing and
breething coordination (Morris& Klein, 1987; Glass&
Wolf, 1994; Neiva, 2000a; Gamburgo et a., 2002,
Hernandez, 2003a; Neivaet a., 2003; Neiva, 2003ab;
Neiva, 2004; Buhler, 2003; Bihler & Limongi, 2004a).

The PTNB hasagloba immaturity, including the
somatognathic system that increases the difficulty of
execution of the sucking function and, consequently,
the ord feeding (Neiva, 2000b; Hernandez, 2003g;
Neiva, 2003c; Miller & Kiatchoosakun, 2004; Bihler &
Limongi, 2004b).

Duetothis, PTNB younger than 34 weeksroutindy
receivethefood through an ora -gastric or naso-gadtric
tube, which abstains them from a serie of sensoria
simulations. The oral motor development may be
affected because they do not perform sucking, and
then a nutritive sucking disorganization may occur
(Morris& Klein, 1987, Hernandez, 2003b; Lau et d,
2003; Matias& Me o, 2003). Thus, nonnutritivesucking
stimulation (NNS) may minimize this sensorial
deprivation and alow the PTNB to achievetota ora
feeding at earlier age (Xavier, 2000; Fucileetd., 2002;
Rochaetd., 2002; Rocha, 2002, Neiva, 2003abc, Cagtano
etd., 2003; Neiva, 2004).

The non nutritive sucking (NNS) stimulation may
beperformedwithapacifier (Sehgd et d., 1990), agloved
finger (Lindner, 1991; Oddy & Glenn, 2003) and,
according to Narayanan et a. (1991) with an empty
maternd breast aswdl. Usually, the NNSisstimulated
concomitantly totheenterd feedingwhen NB till does
not receivetheora diet, providing: amaturation speed
of sucking reflex and anintegtind trangition simulation,
besidesalowingthe NB to associate sucking to gastric
plenitude(Pindli & Symington, 2000).

The present study aims at describing the sucking
pattern evolution and the effects of nonnutritive
sucking stimulation (NNS) in adequate for gestational
age(AGA) PTNB inrdationtothecorrected getationd
age evolution, considering that NNS and nutritive
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sucking (NS) patterns change according to the
meturation of this function along time, and that NNS
gimulation may contribute for a faster maturation of
NS, and can beinfluenced by the stimulation method
used.

Method

The study was approved by The Ethics
Committeefor Research ProjectsAndysis-CAPPesg,
Board of Hospital das Clinicas, School of Medicine,
University of Sdo Paulo (Number protocol: 370/01,
date: 09-08-2001). Informed consent was signed by
the parents or the onesin charge.

95 PTNB born at the Nursery Annex to the
Maternity, Intensive and Neonatal Pediatrics Service
- Ingtituto da Crianca- Hospital dasClinicas- School
of Medicine, University of S&o Paulo (FMUSP), were
studied during the period fromApril 2000 until January
2002

At the gtart of the study, the NB were clinically
stable (without respiratory support, with
hemodynamic stability and no apnea events) and
received an exclusiveenterd feeding by agastrictube,
or acombination of enteral and parenteral feedings
(glucose solution, parenteral nutrition). NB with
neurologicd disturbances, genetic syndromes, oral
moator and/or congenital maformationswereexcluded.

95 NB were digtributed in a random manner to
ensure abalanced distribution of GA at birth and the
corrected gestational age (GA at birth plus postnatal
age) in the 3 groups of the study. Group 1, control
group, wascomposed by 35 PTNB AGA who did not
receive NNS stimulation. Group 2, was composed by
30PTNB AGA who received NNSgtimulaionthrough
an orthodontic pacifier NUK® for prematureinfants.
Group 3, wasformed by 30 PTNB AGA who received
NNSstimulationwith agloved finger.

Sucking evauation

During the period of thestudy, sucking eva uations
(NNSand NS) werefilmedin astandardized manner
and weekly performed by the responsibleresearcher,
close to the feeding time. Before starting the oral
feeding, only the NNS evaluation was done, and at
the beginning of the oral feeding, the NS evaluation
was added. Except for the first NNS evaluation, that
was done as soon as the NB fulfilled the inclusion
criteriafor the study, the eval uationswere performed
every week until the hospital discharge, in the
following corrected gestationd age: 28, 29, 30, 31, 32,
33,34, 35, 36, 37, 38, 39 and 40 weeks, withavariety of
approximately 2 days.

It should be noted that the first NS evaluation
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corresponded to the first feeding of the NB through
oral feeding. This evauation always occurred when
theNB presented clinical sability (respiratory support
absenceand receiving entera diet), and elevationand
lowering jaw movements, sucking rhythm, strength,
andlabial, tongue and jaw movement coordinationin
NNS, independently of the corrected gestational age.
Atthemoment of thefirst NSevaluation, theNB used
an oral gastric tube, and in the beginning of the
transition they started receiving part of the milk
throughan ora gastrictubeand, the other part through
ord feeding with thebottlemilk.

NNS evauation was performed with the little
gloved finger of the researcher's right hand during 6
minutes. In case that the NB one was receiving the
ord feeding, after ten minutesof theNNSevaluation,
NS eval uation was performed concomitant to one of
the NB's feeding during 6 minutes or until the
prescribed volume through oral feeding ended.

Both evduations were performed when the NB
was ready for sucking and in an adequate behavior,
not being deeply ad eep and not showing stresssigns
(crying, hiccups, chocking and others).

The characteristics observed in NNS and NS
evaluation, were:

. easy beginning of sucking (EBS): considered present
when NB, after being touched around their mouth by
a gloved finger, they presented the rooting and/or
sucking reflex, starting sucking;

. labial sedling: ased around the gloved finger or the
nipple of the bottle feeding;

. sucking rhythm: alternating sucking bursts with
pauses;

. elevation and lowering jaw movement: opening and
closing mouth movement;

. labial, tongue and jaw movement coordination:
harmonious and integrated movement between these
structures.

. stresssigns: inNN'S, crying, nauseaand/or achange
inthebresthing rhythm, in NS, spilling of milk through
ora cavity, choking and hiccups.

The characteristics observed only in NNS
evaluation, were:

. tongue central groove: tongue pressure on the
olovedfinger againgt the pa ate and a.contact between
the lateral edges of the tongue and the palate;

. peristaltic tongue movements: contact between the
soft palate and the back part of the tongue;

. sucking strength: tongue makes a pressure against
the finger and the palate, with the resistance of the
NB when thefinger wasremoved.

Sucg@o em recém-nascidos pré-termo e estimulacéo da sucgéo

Characteristics observed only in NS evaluation:

. sucking, swallowing and breathing coordination: an
equilibrium betweentheefficiency of thefeedingand
sucking, swallowing and breathing functions, without
stress signs;

. milk volumeingestedintotal time: correspondedto
the relation between ingested volume (ml) and the
time spend by the NB to swallow the milk (seconds).

These characteristics were observed during the
entire NNSand NSevaluation, and the characterigtic
was considered present if it was predominant during
al theday evduations(aminimum of 75% presencein
thetotal evauation time), except for the stresssigns
item, which was registered even if the NB showed
them only once.

All evaluationswerefilmedwithaVC GR SXM
321®, using IV CVHS-C® tgpes. Than, theevd uations
recorded were anadyzed by the same researcher that
performed the evaluations (the first author) in order
to confirm the results obtained in the NNS and NS
evauation.

NNSstimulation

TheNNSstimulation wasexecuted every day just
in Groups 2 and 3, except on weekends, during 10
minutes and concomitant to the feeding through an
ora gastric tube during the milk feedings from 9:00,
12:00 and 3:00(pm), until the start of the ord feeding.

Statigtical anaysis

To certify the presence of differences among the
groups in the characteristics at birth and at the
moment of the study, a variance analysis was
performed. For the observed variables in NNS
evaluation, a the start of the study; the Chi-square
test was used. Inthe evolution analysis of the present
characteristicsin NNSand NS, in different corrected
gestational age, aswell asthe differences among the
3 groups of the studied PTNB, logistic regression
models with repeated measures were used.

Thesgnificancelevel of 5% (p<0.05) wasused to
specify the decisions based on datitical analysis.
The software used for the analysis was. Excd for
Windows (version 2000); Minitab for Windows
(verson13); SASVS.

Results
According to the study group, the NB's

characteristicsare shownin Table 01. No statistical
differenceswerefound among thegroupsinrelation
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toany characteristicsat birth and at the moment of
the study (p>0.05).

All NB were submittedtoaNNSevauation with
agloved finger concomitant to one of thefeedings
through an oral-gastric tube a the start of the study.
Statistical differenceswere not detected among the
3 groupsregarding the evaluated characteristicsin
thisfirst evaluation (p>0.05).

The evolution of each characteristic in NNS
and NS evaluations, at the different corrected
gestational age aswell asthe different manners of
NNS stimulation arerepresented in Figures 1 to 3.
The results of the adjustment of the logistic
regression model with repeated measuresfor these
characteristics may be seenin Tables 2, 3and 4.

In general, anincrease of the probability in the
occurrence of these variables was verified due to
the advance of the corrected gestational age: easy

Pr6-Fono Revista de Atualizacdo Cientifica, v. 18, n. 2, maio-ago. 2006

beginning of sucking (EBS); labial sealing; sucking
rhythm; stress signs; labial, tongue and jaw
coordination (Figure 01); tongue central groove;
peristaltic tongue movements; sucking strength
(Figure02); milk volumeingestedintotd time (Figure
03). In sucking, swallowing and breathing
coordination, the occurrence probability was
persistent for the 3 Groups, independent of the
advance of the corrected gestational age (Figure
03).

It was observed too that the occurrence
probability of easy beginning of sucking; labial
sealing; sucking rhythm; stresssigns; labial, tongue
and jaw coordination was not different among the
three groups of study. Regarding tongue central
groove and peristaltic tongue movement occurrence
probability was higher inthe NB of Group 3for the
entire studied GA.

TABLE 01: NB CHARACTERISTICS

144

Characteristics Group 1 Group 2 Group 3 Total
(n=35) (n=30) (n=30) n=95

At birth

GA at birth (weeks)* 30,2(SD 1,82) 30,6 (SD 1,45) 30,6 (SD 1,40) 30,5(SD 1,57)

Birth weight (grams)* 1.389,1(SD 404,7) 1.357,4(SD 324,2) 1.4253(SD2984) 1.389,8 (SD 346,4)

Gender  Mae/female 15/20 17/13 15/15 47148

Delivery Cesarean/vaginal 22/13 20/8 2217 64/28

Apgarl <6/>6 13/22 15/14 11/18 39/54

At the start of the study

Corrected gestational age (weeks)* 31,4 (SD 1,5) 31,7(SD 1,2) 31,7 (SD 1,3) 31,6 (SD 1,3)

Postnatal age (days) * 8,48 (SD 7,6) 8,10 (SD 6,5) 7,60 (SD 6,1) 8,10(SD 6,7)

Weight (grams) * 1.283(SD 372,2) 1.294 (SD 338,5) 1.330 (SD 305,4) 1.302 (SD 338,6)

Daily energetic offering 45,58 (SD 34,4) 44,74 (SD 29,4) 45,31 (SD 34,3) 45,23 (SD 32,5)

(Kcal/Kg)*

Daily enteral volume (mi/Kg)* 63,63 (SD 46,3) 66,70 (SD 43,9) 63,81 (SD 46,3) 64,66 (SD 45,1)

* mean/Standard deviations
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TABLE 02 — Results of the adjustments of logistic regresson model with repeated
measur es for the common characteristicsin NNS and NS evaluation

Characteristics

Effect Estimate SD p-value
Intercept -14,691 2,108 <0,001
EBS IGCORR 0,436 0,062 <0,001
SN 0,964 0,153 <0,001
Intercept -31,891 5,541 <0,001
DED 29,200 7,626 <0,001
CHU 16,132 7,516 0,032
IGCORR 1,033 0,174 <0,001
Labial sealing SN 36,683 9,441 0,000
DED*IGCORR -0,891 0,235 0,000
CHU*IGCORR -0,495 0,236 0,036
IGCORR*SN -1,101 0,281 <0,001
DED*SN -23,613 10,458 0,024
CHU*SN -37,593 11,474 0,001
DED*IGCORR*SN 0,749 0,309 0,015
CHU*IGCORR* SN 1,144 0,344 0,001
Intercept -18,710 2,756 <0,001
Sucking rhythm IGCORR 0,600 0,083 <0,001
DED*IGCORR* SN 0,030 0,014 <0,001
Intercept -19,413 2,976 <0,001
Labial, tongue and jaw coor dination IGCORR 0,604 0,089 <0,001
SN 0,841 0,230 <0,001
Intercept -3,412 0,308 <0,001
CHU -27,565 4,663 <0,001
Stresssigns CHU*IGCORR 0,762 0,121 <0,001
IGCORR*SN 0,097 0,008 <0,001
CHU*SN 23,973 5,990 <0,001
CHU*IGCORR*SN -0,651 0,162 <0,001

TABLE 03 - Results of adjustments of logistic regression model with repeated measures for
exclusive characteristicsin NNS evaluation

Characteristics Effect Estimate SD p-value
Intercept -14,286 2,205 <0,001
Tongue central DED 0,665 0,267 0,013
groove IGCORR 0,411 0,065 <0,001
Peristaltictongue  Intercept -15, 060 2,131 <0,001
movements DED 0,597 0,274 0,029
IGCORR 0,439 0,064 <0,001
Sucking strength Intercept -20,268 3,119 <0,001
IGCORR 0,628 0,094 <0,001

Sucg@o em recém-nascidos pré-termo e estimulacéo da sucgéo
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TABLE 04 - Results of adjustments of logistic regression model with repeated measures for
exclusive characteristicsin NS evaluation

Characteristics Effect Estimate SD p-value
Intercept 1,249 0,237 <0,001
Sucking, swallowingand  pep 1,247 0,389 0,001
breathing coor dination
CHU 0,945 0,419 0,024
Volume/totaltime Intercept -20,268 3,119 <0,001
(ml/seg) IGCORR 0,628 0,094 <0,001

Abbreviation:

- Effect:  stimulation and/or age and/or evaluation interfere in the variable mean.

- Intercept:

Intercept or constant correspond to Covariance Analysis mean.
Correspond to variable value when the covariance zero. When p-values
<0.001 meansthat the intercept is different from zero and, when it is >0.001 means that it may be zero;

therefore it may be excluded form the model

- CGA:  corrected gestational age effect

- PAC:

- FING

-NS

- CGA*NS:

- FING*CGA:
- PAC*CGA:
- FING*NS

- PAC*NS

NNS stimulation effect with pacifier

NNS stimulation effect with finger

NS and NNS evaluation effect

corrected gestational age effect and in NSand NNS evaluation.

NNS stimulation effect with a finger and the corrected gestational age in group 3.
NNS stimulation effect with pacifier and corrected gestational agein group 2
NNS stimulation effect with a finger and NS evaluation.

NNS stimulation effect with pacifier and NS evaluation.

- FINGCGA* NS: NNS stimulation effect with a finger, corrected gestational age in group 3 and the NS evaluation.
- PAC* CGA*NS: NNS stimulation effect with pacifier, corrected gestational age in group 2 and NS evaluation.
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FIGURE 01 - Adjustment of the Logistic Regression with repeated measures for studied variablein NNSand NS
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FIGURE 02 - Adjustment of the Logistic Regression Model with repeated measures for studied variable in NNS
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Discussion

Reports in the literature points out that the
sucking skill modifies over time in pre-term NB,
following the process of maturation of thisfunction,
improving itself with theincrease of the GA of the
NB (Morris& Klein, 1987; Lau et ., 2000; Neiva,
2004). lwayama and Eishima (1995) verified that
PTNB with agestational age of lessthan 30 weeks,
showed alower rate and quality of certain sucking
components: easy beginning of sucking, labial
sealing, tongue peristaltic movements and sucking
rhythm. Moreover, Neiva(1999) and Lau et d. (2000)
assure that with the advance of GA, there is an
increase of the milk volumeingested dueto amore
efficient sucking and a better sucking rhythm
adeguacy, asit was verified in this study.

Such aspects were confirmed by the present
study in the NS and NS common characteristics
(easy beginning of sucking, labial sealing, sucking
rhythm, stress signs and labial, tongue and jaw
movement coordination), in the exclusive
characteristics of the NNS (tongue central groove
and tongue peristaltic movements and sucking
strength) and of the NS (ingested milk volume in
total time). Onthese, an elevation of the occurrence
probability asthere wasacorrected gestational age
increase has been verified, except for the stress
signswhich were persistent for G1 and G3inNNS
and, in the variable sucking, swallowing and
breathing coordination in NS, persistent for the 3
groups.

In relation to stress signs, these are often
observed in the PTNB sucking pattern (Morris &
Klein, 1987; Thoyre& Carlson, 2003), and therefore
they should bereduced withthe NB's GA increase,
once these ones become older and able to suck
without stressing themselves. In this study, an
increase in the occurrence probability of stress
signs, with an increase of the GA, wasobservedin
the NS evaluation, and this may be related to the
fact that an increase in the milk volume was
prescribed each subsequent day, according to
Neonatal Unit rules. Therefore, after starting the
ora feeding, theadministered milk volumewasdaily
increased. Thus, even though they are older, they
need to ingest alarger milk volume each feeding,
which may mean a greater strength for some NB
and the unleashing of these stress signs.

Regarding the NNS stimulation effects, some
studies show that NNS stimulation speeds up the
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sucking maturation, improving the pattern (Sehgal
etal., 1990; Pinelli & Symington, 2000, Mc Cain,
2003). On the other hand, these studies do not
mention in detail and separately which sucking
characteristics are beneficiated.

NNS stimulation effect was not verified in some
sucking characteristics: easy beginning of sucking,
and labial, tongue and jaw movements
coordination, sucking rhythm, sucking strength,
milk volume ingested in total time, showing that
the probability for these ones was the same for all
the 3 groups of studied NB.

Otherwise, someauthors (DeCurtiset a., 1986
and Goldson, 1987) consider that NNS stimulation
speeds up the maturation of the sucking reflex. The
different results obtained in this study could be a
consequence of the insufficient number of daily
stimulations, asthey were donein 37.5% of the NB
feedings during the whole day.

In relation to other characteristics as: labial
sealing, sucking rhythm, tongue central grooveand
peristaltic tongue movements, the stimulation of
the NNSwith the gloved finger was more efficient
of the one than with the pacifier, therefore in this
group (G3) it had an increase of the occurrence
probability of these characteristics.

It is standed out that, in some characteristics
(sucking rhythm in NS evaluation, tongue central
groove and peristaltic tongue movements), the
influence of the stimulation with pacifier has not
been verified, and whose results have been similar
to the ones of the control group. Although it is not
a consensus the fact that the stimulation of NNS,
depending on the type of used stimulus, can
influence the evolution of the sucking maturation,
the present study showed that this interference is
positive, as it sped up the evolutive process of
some components of sucking, confirming the
hypotheses of this research.

The use of the gloved finger, besides having
increased the occurrence probability of some
characteristics of sucking inrelation to pacifier, aso
has the advantage to require the obligatory
presence of the person who carries through this
stimulation to the NB during this procedure, being
ablethisto carry through amore rigorous comment
of itsreply to the stimulation.
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Conclusion

Concluding, the findings of this study show
that the maturation process for the capacity of
sucking has evolved with the corrected gestational
ageincrease and the passage of time. Thisvelocity
may be related to the pathological limitans, asthe
intercurrences after birth and environmental
interferences, represented by NN S stimulation and
thetype of offered stimulus, being the gloved finger
the most adequate stimulus.
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Therefore, aiming at reinforcing the PTNB
sucking in more precocious phases, NNS
stimulation performance with a gloved finger is
recommended as an adequate and efficient
instrument.

Thanks. Fundagdo de Amparo a Pesquisado Estado de S&o Paulo (FAPESP).
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