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Co-ingestion of carbohydrate and pea
protein does not enhance muscle recovery
after strenuous exercise

A ingestdo simultdnea de carboidratos e proteina
da ervilha nao melhora a recuperacdo muscular
apos a realizacdo de exercicio extenuante

Leticia Azen Alves COUTINHO'
Lucenildo Silva CERQUEIRA?

André Valentim Siqueira RODRIGUES?
Cristiana Pedrosa Melo PORTO*

Anna Paola Trindade Rocha PIERUCCI*

ABSTRACT

Objective

To assess the influence of carbohydrate and added pea protein concentrate supplementation on muscle recovery
after a military operation called Leader’s Reaction Test.

Methods

Twenty-four soldiers from the Brazilian Army were divided into three equal groups (n=8). They received either
carbohydrate (0.8 g/kg body weight/h), carbohydrate+carbohydrate (1.0 g/kg body weight/h), or
carbohydrate+protein (0.8 g/kg body weight/h of carbohydrate + 0.2 g/kg body weight/h of protein), immediately,
60, and 120 minutes after the Leader’s Reaction Test. Prior, immediately after and 24 hours after the Leader’s
Reaction Test, maximal isometric strength and body composition were assessed. Blood samples were also collected
for later analysis of concentrations of lactate dehydrogenase and creatine kinase.

Results

Twenty-four hours after the Leader’s Reaction Test, maximal creatine kinase levels were significantly lower than
its levels immediately after (501.00 + 422.09 versus 275.29 + 242.08 U/L (carbohydrate); 616.88 + 291.45
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versus 334.57 + 191.61 U/L (carbohydrate+carbohydrate); and 636.75 + 340.67 versus 382.88 + 234.42 U/L
(carbohydrate+protein), p=0.004). The maximal isometric strength and lactate dehydrogenase levels were not
significantly different during the time trials.

Conclusion

The present findings suggest that carbohydrate+protein co-ingestion did not improve the recovery of muscle
function nor did it attenuate post-exercise muscle damage markers over carbohydrate alone.

Indexing terms: Creatine kinase. Exercise. L-Lactate dehydrogenase. Supplementary feeding.

RESUMO

Objetivo

Avaliar a influéncia da suplementacdo com carboidratos adicionada ao concentrado proteico de ervilha na
recuperacao muscular, apds uma operacao militar pratica chamada Teste de Reacdo de Lideres.

Métodos

Vinte e quatro soldados do Exército Brasileiro foram divididos em trés grupos iguais (n=8). Eles receberam a
suplementacdo com carboidrato (0,8 g/kg de peso corporal/h) ou carboidrato mais carboidrato (1,0 g/kg de
peso corporallh) ou carboidrato mais proteina (0,8 g/kg de peso corporall/h de carboidrato + 0.2 g/kg de peso
corporallh de proteina), imediatamente, 60 e 120 minutos apos o Teste de Reacdo de Lideres. Avaliaram-se a
forca isométrica maxima e a composicao corporal antes do Teste de Reacdo de Lideres, imediatamente apds e
24 horas apos o teste. Amostras de sangue foram coletadas para anélise posterior das concentracées de
lactato desidrogenase e creatina quinase.

Resultados

Vinte e quatro horas apds o Teste de Reacdo de Lideres, as concentracoes de creatina quinase estavam
significativamente reduzidas em comparacdo ao momento imediatamente posterior (501.00 + 422,09 versus
275.29 + 242.08 U/L (carboidrato); 616.88 + 291,45 versus 334.57 + 191,61 U/L (carboidrato+carboidrato) e
636.75 + 340.67 versus 382.88 + 234,42 U/L (carboidrato+proteina), p=0,004). A forca isométrica maxima e
os niveis de lactato desidrogenase ndo foram significativamente diferentes em nenhum momento.

Conclusao

Os resultados sugerem que, em comparacao a ingestao do carboidrato isoladamente, a coingestdo de carboidrato
e proteina ndo melhora a recuperacado da funcdo muscular nem atenua a liberacdo de marcadores de danos
musculares apds o exercicio.

Termos de indexacdo: Creatina quinase. Exercicio. L-Lactato desidrogenase. Suplementacdo alimentar.

INTRODUCTION that combining Protein (PRO) and CHO intakes
can improve athletes’ recovery better than CHO

alone.

Prolonged endurance and short bouts of
high intensity exercise are associated with high
muscle tissue damage'? and glycogen
depletion3“. High levels of some markers of
muscle damage and soreness, such as Creatine

Carbohydrate and protein intakes during
post-exercise recovery period optimizes glycogen
repletion®”# and protein balance®. Additionally,
consumption of CHO+PRO or only CHO
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Kinase (CK) and Lactate Dehydrogenase (LDH)?,
are associated with low physical performance®,
thus exhaustive exercise requires fast recovery.
Apparently Carbohydrate (CHO) intake
immediately after exercise can promote rapid
glycogen repletion and athletes’ recovery®.
However, some researchers have demonstrated

supplements after exercise has been associated
with lower post-exercise muscle damage markers,
such as plasma CK"'%#and LDH"", and could also
improve muscle function™ since it is thought to
be one of the best indirect indicators of muscle
damage’®'’. Better muscle function seen after
CHO+PRO intake might have practical
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implications for performance in subsequent
exercise'* 8,

However, the literature is controversial
since no additional ergogenic effect is promoted
by CHO+PRO compared with CHO alone'®2°,
Thus, the efficacy of adding PRO to CHO for
endurance performance or recovery remains
unclear. The studies that identified the effect of
CHO+PRO on athletes’ recovery used different
methodological approaches, which might have
contributed to the controversial results in the
literature. Studies vary, principally when it comes
to study design (cross-over, placebo-controlled
performance trial), CHO:PRO ratio, and the source
of protein?'.

The main protein source studied until now
is whey'#1819.22 Hence, researches are currently
assessing underexploited sources such as
alternative protein crops. The functional and
bioactive properties of proteins from legume
seeds, such as pea (Pisun sativun), have been
widely studied because of their importance to
novel food development and human health?324,
The use of pea protein in the recovery of
individuals undergoing exhaustive physical activity
is new and could probably bring new contribution
to the development of sports supplements.

Special soldiers from the Brazilian Army
engaged in a specific field operation experienced
a significant increase in blood CK, featuring high
muscle damage?. This population will probably
benefit from nutritional strategies that optimize
muscle recovery after an exhaustive physical
activity test. Thus, the aim of this study was to
assess the influence of a CHO+PRO (pea protein
concentrate) supplementation on muscle recovery
parameters for soldiers undergoing a Leader’s
Reaction Test (LRT), which is a very exhaustive
stage of a military operation designed to prepare
military leaders under severe food, water, and
sleep deprivation in jungle crossing.

METHODS

Twenty-three soldiers with a mean +
Standard Deviation (SD) age of 26.96 + 4.14 years,
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body mass of 80.74 + 9.89 kg, body fat of 10.82
+ 3.44%, total body water of 53.43 + 6.66 L,
and height of 1.78 + 0.06 m concluded the LRT.
All participants signed an Informed Consent Form
before taking part in the study. The experimental
protocol was approved by the Research Ethics
Committee of Instituto de Estudos em Saude
Coletiva (IESC, Public Health Research Institute)
from Universidade Federal do Rio de Janeiro
(UFRJ), Brazil (n° 81/2010).

The study was carried out by means of a
double-blind randomized controlled trial. Maximal
isometric strength, body composition, and blood
samples (for analysis of serum CK and LDH) were
assessed in three time Trials: prior (T1),
immediately after (T2), and 24 hours post-LRT
(T3). At T2 subjects were required to consume
one of the three recovery treatments in gel
consistency: 1) CHO; 2) CHO+CHO; and 3)
CHO+PRO. All tests were conducted in a fasted
state (Figure 1).

The Leader's Reaction Test is a practical
military exercise that basically consists of a 100
km march (sloped roads, fields, and woods),
climbs, sprints, and crawls, interspersed with
classic military workshops. During those activities
the subjects were wearing uniforms and carrying
food supplies and weapons, totaling roughly 25
kg. The subjects’ energy and water intakes and
sleep were restricted and permanently controlled
during the four days of LRT, according to Brazilian
military doctrine (Table 1).

Body mass and height were determined
using the clinical scale-mounted stadiometer
Filizola™ (Brazil), a mechanical model with a
maximum weight of 150 kg and accuracy of 100
g, following the Lohman protocol?®. Percentage
of body fat was assessed using the Lange™
skinfold caliper and three-site skinfold protocol:
abdomen, pectoral, and thigh locations?’. Total
Body Water (TBW) was estimated by tetrapolar
bioelectrical impedance using the Biodynamics™
310 device.

Maximal isometric force was measured
using the hand-held Takei™ Dynamometer to
evaluate muscle function bilaterally. The subjects
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Only individuals who reach and complete the stage of Leader Reaction Test where eligible and randomized to
participate (n=23)

i

T1 - prior LRT

v

LRT - during 4 days

v

T2 - immediately after LRT

v

Supplementation - immediately, 60
min, and 120min after LRT

T3 - 24h after LRT

Maximal isometric stregth, blood
samples, body composition
> 1 subject was excluded due to health
problems
E— Maximal isometric stregth, blood
samples, body composition
CHO (n=7)
 —
CHO+CHO (n=8)
CHO+PRO (n=8
Maximal isometric stregth, blood

Figure 1. Experimental Design.

samples, body composition

Note: T1 (Time Trial 1): Prior LRT (Leader’s Reaction Test); T2: Immediately after LRT; T3: 24 hours post - LRT; CHO: Carbohydrate; PRO: Protein.

Table 1. Description of sleep, distance, hydration, and daily energy intake during LRT. Rio de Janeiro (RJ), Brazil, 2010.

Period (day) Sleep (h) Distance (km) Hydration (L) Daily energy intake (kcal)
1 4 20 3 1.737

2nd 3 36 2 1.190

3nd 2 28 1 970

4nd 1 16 - -

Note: LRT: Leader Reaction Test.

exerted a maximal force on the dynamometer,
making three attempts for each hand, alternating
every 30 seconds, according to Johnson &
Nelson?.

In each time Trial (T1, T2, and T3), a 10
mL blood sample was collected from the
antecubital vein and centrifuged at 7000 rpm
during 10 minutes for the extraction of blood

plasma and further analysis. All plasma samples
were stored at -80°C. Enzymatic analysis of LDH
and CK concentration was conducted by the
semiautomatic Express Plus 550™ analyzer.

Supplementation

The carbohydrate supplement provided
subjects with 0.8 g/kg body weight/h; the
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CHO+CHO provided the amount of CHO and
more 0.2 g carbohydrate/kg body weight/h,
making the total of 1.0 g carbohydrate/kg body
weight/h; and CHO+PRO provided 0.8 g/kg body
weight/h of carbohydrate, and 0.2 g protein/kg
body weight/h. The supplementation was
provided twice, in the first and in the second hour
after LRT, without consuming anything else during
this interval. CHO and CHO+PRO contained the
same amounts of carbohydrates. CHO+CHO and
CHO+PRO were isocaloric, and all the
supplements were designed to have the same
physical aspect.

All the supplementation provided identical
types of carbohydrate in the form of maltodextrin
(50%) (Corn Brazil, MOR-REX 1910), glucose
(35%) (Corn Brazil, MOR-REX 1940) and fructose
(15%) and Pea Protein Concentrate (PPC)
(Propulse Parrheim Foods, Canada) in the
CHO+PRO supplement. According to the
manufacturer’s label, the pea protein concentrate
has the following proximate concentration of
essential amino acids (g/100 g of protein): lysine
(7.2); phenylalanine (5.5); threonine (3.9);
methionine (1.1); tryptophan (1.0); leucine (8.4),
isoleucine (4.5); valine (5.0); the last three are also
branched-chain amino acids.

The subjects had their meals at the same
place and time, since they were confined in the
same military base. Food intake for breakfast,
lunch, and dinner was controlled, although they
were allowed to have two free snacks. Each
subject answered a 24-hour Dietary Recall
(24HDR) in T3 to quantify energy and
macronutrient intakes after the LRT during the
24 hours interval between T2 and T3. The results
were given by the DietPro™ 5.1i Professional
software.

Descriptive statistics are presented as mean
= SD and in figures as mean + Standard Error of
the Mean (SEM). All variables were investigated
using separate two-way Analysis of Variance
(Anova) (time: T1, T2, and T3; x group: CHO,
CHO+CHO, and CHO+PRO) with repeated
measures on time, with Tukey post hoc analyses.
The evolution of body mass, TBW, and body fat
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through time trials were taken as percentage of
the values in T1.

All statistical analyses were performed by
the Statistical Package for the Social Sciences
(SPSS)™ Version 20.0, with a significance level
of p<0.05.

RESULTS

Body Composition

Twenty-three subjects completed all the
tests in this study. The body mass, TBW, and body
fat recorded during the LRT are demonstrated in
Figure 2. For body mass, there were no significant
differences between treatments (p=0.227) and
interactions for treatments x time (p=0.161).
However, the main effect was only observed for
time (p=0.038). There were significant statistical
differences for T1 versus T2 (p=0.020), and T1
versus T3 (p=0.035) (Figure 2A). Statistically, the
TBW was not significantly different between
treatments (p=0.664) and interactions for
treatments versus time (p=0.881). However,
Anova indicated a statistically significant main
effect for time (p<0.001). There were statistically
significant differences for T1 versus T2
(p<0.0001), and T1 versus T3 (p<0.0001) (Figure
2B). In relation to body fat, there were no
significant statistical differences between
treatments (p=0.068) and interactions for
treatments versus time (p=0.562). However,
Anova indicated a statistically significant main
effect for time (p<0.001). There were statistically
significant differences for T1 versus T2 (p<0.0001),
and T2 versus T3 (p<0.0001) (Figure 2C).

Maximal isometric force

The Maximal Isometric Force of the
subjects, measured by means of dynamometry,
was in average 35.58 + 6.28 kgf, and it was not
significantly different during time trials.

Revista de Nutricao



372

Revista de Nutricdo

LAA COUTINHO et al.

110 | A

* %

100 A

>

95 A $

Body mass (% change)

85 4

80 T T 1

110 7 B

105 7

~
-

100 o

— S
—H *
HH D 9HH x

95 1

90 1

TBW (% change)

85 1

80 T T 1
T1 T2 T3

100

90

80

70 -

Body fat (% change)

50 -

40 T T 1
T1 T2 T3

—— CHO —m— CHO + PRO CHO + CHO

Figure 2. Body mass (A), Total Body Water (TBW) (B), and body
fat (C), Mean (zstandard error of the mean), through
time trials, as percentage of the values in T1. Brazilian
Army, Center of Special Operations, Rio de Janeiro (RJ),
Brazil.

Note: *Significant difference between T1 versus T2 (p=0.020(A);
p<0.0001 (B); p<0.0001(C); **Significant difference between T1 versus
T3 (p=0.035(A); p<0.0001 (B); p<0.0001(C).

CHO: Carbohydrate; PRO: Protein; T1 (Time Trial 1): Prior LRT (Leader’s
Reaction Test); T2: Immediately after LRT, T3: 24 hours post-LRT.
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Blood analysis

The subjects’ plasma LDH levels varied
from 213.00 to 820.00 U/L and statistical analysis
showed that the treatments (p=0.394) or time
course (p=0.125) did not differ. The plasma CK
levels of the subjects at the beginning of the study
varied from 104.00 to 1139.00 U/L. As
demonstrated in Figure 3, CK data were
statistically different in all time trials, indicating
that there was an increase in T2 and a decrease
in T3 (p=0.004), regardless of supplementation
(Figure 3).

Food intake after the LRT

The 24-hour dietary recall administered in
T3 demonstrated that there was no difference
among groups in terms of energy and
macronutrient intakes as shown in Table 2.

In general, free snacks have contributed
with 33% of the total energy consumed. The
other controlled meals have contributed with the
remainder energy (22% at breakfast, 30% at
lunch, and 15% at dinner).

Ck (U/L)

T T2 T3

| MCHO | CHO+PRO M CHO + CHO

Figure 3. Creatine kinase levels (U/L), Mean (xstandard error of
the mean), through time trials. Brazilian Army, Center
of Special Operations, Rio de Janeiro (RJ), Brazil.

Note:"Significant difference between T2 versus T3 (p=0.004).
CHO: Carbohydrate; PRO: Protein; T1 (Time trial 1): Before LRT; T2:
Immediately after LRT (Leader’s Reaction Test); T3: 24 hours after-LRT.
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Table 2. Energy and macronutrients intake after LRT, Mean + Standard Deviation. Rio de Janeiro (RJ), Brazil, 2010.

Total Group (n=23) CHO Group (n=7) CHO+CHO Group (n=8) CHO+PRO Group (n=8)

M SD M SD M SD M SD
Total energy (kcal) 6,034.60 + 1,272.56 5,522.77 + 936.58 6,176.56 = 1,297.30 6,340.49 = 1,504.26
Carbohydrate (g) 1,061.52 + 207.86 967.69 + 131.51 1,119.60 + 205.46 1,132.28 + 27165
Protein (g) 14058 +  19.35 13558 + 21.33 14223 + 2187 14331 = 16.47
Lipid (g) 13624 + 4533 12330 =+ 39.02 13951 + 5570 152,60 =  46.97

Note: Statistical differences were not observed between groups (p>0.05).

CHO: Carbohydrate; PRO: Protein; M: Mean; SD: Standard Deviation; LRT: Leader Reaction Test.

DISCUSSION

The primary objective of this study was to
examine whether acute ingestion of CHO along
with pea protein supplement, as opposed to CHO
alone, over two hours following strenuous military
practical exercise would have an impact on
systemic indices of muscle damage and alterations
in muscle function.

Recovery of muscle function and exercise
performance are important for soldiers who are
often taking part in military operations involving
severe physical activities performed until
exhaustion. Muscle recovery can be evaluated by
several parameters such as plasma LDH and CK
or even isometric strength, all investigated in this
study, concerning the influence of the different
types of supplementation administered
immediately after the exercise period. According
to previous studies, CK and LDH measurements
in 24-hour post-exercise have a practical
relevance'?? providing basis for the use of such
analysis in this work.

The present results demonstrated that
CHO+PRO intake did not improve any of the
measured markers of post-exercise recovery when
compared with CHO, regardless of the dose,
corroborating many others studies'®20.22,
Additionally, in accordance to our study, White
et al.?, Breen et al.’8, Betts et al.’®, and Green et
al.?® showed that the co-ingestion of CHO and
PRO does not improve the recovery of isometric
force.

On the other hand, controversial results
have been found in the literature, since in many
other studies ergogenic effect was promoted by

Rev. Nutr., Campinas, 27(3):367-377, maio/jun., 2014

CHO+PRO in the reduction of plasma CK"'*1“and
LDH'"" when compared with the ingestion of CHO
alone. Koopman et al.*and Miller et al.?° reported
that CHO+PRO ingestion could improve the
balance between protein degradation and protein
synthesis, which might explain reductions in
muscle damage as per CHO+PRO ingestion
demonstrated in those studies. According to Breen
etal."®, it would seem that studying direct markers
of sarcolemmal disruption (biopsy or magnetic
resonance imaging techniques) in concert with
post-exercise tests of muscle function may provide
clearer answers regarding the efficacy of
CHO+PRO to improve recovery.

Many other controversial results are found
in the literature. Ivy et al.3° discussed some
methodological variances that could explain these
inconsistencies, including differences in
carbohydrate and protein concentrations in
supplements, supplement administration
protocols, time period of recovery measurements,
and applied exercise protocols. Since this is the
first study to investigate, in practice, the effect of
CHO supplementation along with pea protein by
means of the LRT, comparisons with other findings
are limited.

Not only did this study test the effects of
two different CHO concentrations but also the
impact of adding protein to a standardized energy
supplement. According to Saunders et al.!, by
matching a carbohydrate portion, differences in
recovery can be attributed to anything other than
the absolute carbohydrate content of the
supplements. So, a limitation from many studies
is that the increased availability of total calories
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from the CHO+PRO supplementation may have
contributed to differences between trials' %2,
Apparently, when total calories are controlled, the
proposed beneficial effects of the added protein
are not fully supported?®. It is unclear from some
studies, however, whether benefits were the result
of supplements consumed during exercises'*'®,
post-exercises'®2022 or both'121°, Ludden et al."°
provided evidence that significant attenuation in
plasma CK can be achieved with only post-
exercise feedings of CHO+PRO. Green et al.?° and
Millard-Stafford et al.?? also compared the effects
of post-exercise ingestion of CHO+PRO and only
CHO supplementation on muscle damage
prevention but neither confirmed the theory
proposed by Ludden et al.’®, regarding CK indices.

It should be noted that CHO+PRO group
received a 4:1 ratio of carbohydrate to protein
supplementation as it has already been tested in
other studies'7.1112.14202231.32  However, more
recent studies have tested the 3:1 ratio, i.e., a
larger amount of PRO in relation to CHQ'819:3334,
Therefore, the optimal protein concentration must
be clarified so that we can better understand if
the result obtained in this study could also be
related to this variable.

Another possible explanation for the
inconsistent findings in this area might be related
to the important response of certain systemic
indexes of muscle damage. That is because most
studies showing significant effects have maximum
CK levels between 250 and 600 U/L'™1"143> while
those showing no significant effects have typically
reported peak CK levels in the 1000-1400 U/L
region?2°, Considering that the subjects in the
present study already had high plasma CK before
the LRT, it is reasonable to suppose that our results
could have been influenced by this fact, which
makes comparison particularly difficult since in
other studies subjects usually had normal CK
before performing physical tests.

The exercise protocol used for testing the
effects of supplementation could also influence
the results of the study. Currell & Jeukendrup®
highlighted the fact that the ecological validity
of laboratory exhaustive exercise protocols is

http://dx.doi.org/10.1590/1415-52732014000300010

limited because athletes do not compete in events
that require a continued fixed output for as long
as possible. The study field activities are performed
in real training conditions, under environmental
variables that might require higher physical effort
and cause generalized body soreness, differently
from that experienced in the laboratory exercise
protocol used by many studies. Betts et al.” and
Green et al.?® also adopted field exercise protocol
and their reported results corroborate ours,
suggesting that the additional protein in the
supplement does not benefit muscle recovery in
such conditions. When performance is measured
in an uncontrolled environment, additional protein
does not seem to be advantageous’®. Most likely,
due to that fact, the effects of a CHO supplement
combined with PRO failed to demonstrate the
effects on CK and LDH in the present study, even
when administered after a military practical
activity well-known for its high physical stress and
demand.

Although diet had not been fully
controlled in our study, the 24HDR showed that
the military personnel consumed more energy in
the recovery period than they required, and the
groups did not differ. The impossibility to fully
control the diet could mask the effects of
supplementation, but this issue still needs to be
clarified, considering that only few studies had
standardized the individual’s diet according to the
subjects eating habits throughout the study (no
significant differences in calories, protein, or
carbohydrate content of diets during treatment
periods)'011.181235 Breen et al.'® did not find effects
of the CHO+PRO supplementation on muscle
recovery parameters, but Ludden et al.’® and
Romano-Ely et al."" have found that the
CHO+PRO attenuated post-exercise muscle
damage, when compared with CHO
supplementation. The comparison between those
studies turns out to be difficult since only Breen
et al."® demonstrated dietary composition.

Finally, many studies have shown that
consuming protein after strength training
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promotes greater growth of lean tissue mass.
However, when comparing the effects of soy with
milk, some authors have found that animal protein
is better”:38. Therefore, the different benefits or
effects between animal and vegetable proteins
on muscle function recovery should be
investigated to better understand whether the
tested vegetable protein (pea protein concentrate)
could generate the same results as whey protein,
since this is the most common protein source
added to CHO supplements!-10.11.14.18-20.22

CONCLUSION

In conclusion, when supplementary energy
intake is controlled, and CHO is ingested at rates
which are considered optimal for recovery, the
addition of pea protein concentrate in the first
two hours after field exercise does not seem to
improve either the 24-hour recovery of muscle
function or post-exercise muscle damage markers
better than CHO alone. In accordance with
previous studies, the metabolic and physiological
responses to CHO+PRO supplementation may
depend on the magnitude of CK increase, the
CHO:PRO ratio, the exercise protocol, and the
type of protein used. Moreover, it is important to
evaluate recovery under strict diet control
throughout the research period.

ACKNOWLEDGMENTS

The authors would like to thank Fundacao de
Amparo a Pesquisa do Estado do Rio de Janeiro and
Conselho Nacional de Desenvolvimento Cientifico e
Tecnoldgico for financial support and budget.

CONTRIBUTORS

LAA COUTINHO main executor of the
intervention. LS CERQUEIRA statistical analyses and
manuscript review. AVS RODRIGUES recruitment of
subjects, data collection, and manuscript review. CPM
PORTO coordinator of activities: data collection, writing,
and manuscript review. APTR PIERUCCI data collection,
writing, and manuscript review.

Rev. Nutr., Campinas, 27(3):367-377, maio/jun., 2014

10.

11.

SUPPLEMENTATION ON INDICES OF RECOVERY | 375

REFERENCES

. Saunders MJ, Kane MD, Todd K. Effects of a

carbohydrate-protein beverage on cycling
endurance and muscle damage. Med Sci Sports
Exerc. 2004; 36(7):1233-8. doi: 10.1249/01.MS
$.0000132377.66177.9F

. White JP. Wilson JM, Austin KA, Greer BK, John

NSt, Panton LB. Effect of carbohydrate-protein
supplement timing on acute exercise-induced
muscle damage. J Int Soc Sports Nutr. 2008; 5(5):
1-7. doi: 10.1186/1550-2783-5-5

Berardi JM, Price TB, Noreen EE, Lemon PW.
Post-exercise muscle glycogen recovery enhanced
with a carbohydrate-protein supplement. Med Sci
Sports Exerc. 2006; 38(6):1106-13.

Van Loon LJC, Saris WHM, Kruijshoop M,
Wagenmakers JM. Maximizing postexercise muscle
glycogen synthesis: Carbohydrate supplementation
and the application of amino acid or protein
hydrolysate mixtures. Am J Clin Nutr. 2000;
72(1):106-11.

Nosaka K, Sacco P, Mawatari K. Effects of amino
acid supplementation on muscle soreness and
damage. Int J Sport Nutr Exerc Metab. 2006;
16(6):620-35.

. Jentjens R, Jeukendrup AE. Determinants of

post-exercise glycogen synthesis during short-term
recovery. Sports Med. 2003; 33(2):117-44. doi:
10.2165/00007256-200333020-00004

. Williams MB, Raven PB, Fogt DL, vy JL. Effects of

recovery beverages on glycogen restoration and
endurance exercise performance. J Strength Cond
Res. 2003; 17(1):12-9.

. Zawadzki KM, Yaspelkis Il BB, lvy JL. Carbohydrate-

protein complex increases the rate of muscle
glycogen storage after exercise. J Appl Physiol.
1992; 72(5):1854-9.

Koopman R, Pannemans DLE, Jeukendrup AE,
Gijsen AP, Senden JMG, Halliday D, et al. Combined
ingestion of protein and carbohydrate improves
protein balance during ultra-endurance exercise.
Am J Physiol Endocrinol Metab. 2004, 287(4):E712-20.
doi: 10.1152/ajpendo.00543.2003

Ludden ND, Saunders MJ, Todd MK. Post-exercise
carbohydrate-protein-antioxidant ingestion
decreases plasma creatine kinase and muscle
soreness. Int J Sport Nutr Exerc Metab. 2007,
17(1):109-23.

Romano-Ely BC, Todd MK, Saunders MJ, Laurent
TSt. Effect of an isocaloric carbohydrate-protein-
antioxidant drink on cycling performance. Med Sci
Sports Exerc. 2006; 38(9):1608-16. doi: 10.1249/
01.mss.0000229458.11452.e9

Revista de Nutricao



376

12.

20.

21.

22

Revista de Nutricdo

LAA COUTINHO et al.

Saunders MJ, Moore RW, Kies AK, Ludden ND, Pratt
CA. Carbohydrate and protein hydrolysate
coingestion’s improvement of late-exercise time trial
performance. Int J Sport Nutr Exerc Metab. 2009;
19(2):136-49.

.Skillen RA, Testa M, Applegate, EA, Heiden EA,

Fascetti AJ, Casazza GA. Effects of an amino
acid-carbohydrate drink on exercise performance
after consecutive-day exercise bouts. Int J Sport Nutr
Exerc Metab. 2009; 18(5):473-92.

.Valentine RJ, Saunders MJ, Todd MK, Laurent TG

St. Influence of carbohydrate-protein beverage on
cycling endurance and indices of muscle disruption.
Int J Sport Nutr Exerc Metab. 2008; 18(4):363-78.

. Cockburn E, Hayes HR, French DN, Stevenson E, St

Clair Gibson A. Acute milk-based protein-CHO
supplementation attenuates exercise-induced
muscle damage. Appl Physiol Nutr Metab. 2008;
33(4):775-83. doi: 10.1139/H08-057

. Clarkson PM, Hubal MJ. Exercise-induced muscle

damage in humans. Am J Phys Med Rehab. 2002;
81(11Suppl):552-69. doi: 10.1097/01.PHM.0000
029772.45258.43

.Warren GL, Ingalls CP, Lowe D A, Armstrong RB.

What mechanisms contribute to the strength loss
that occurs during and in the recovery from skeletal
muscle injury? J Orthop Sports Phys Ther. 2002;
32(2):58-64.

.Breen L, Tipton KD, Jeukendrup AE. No effect of

carbohydrate-protein on cycling performance and
indices of recovery. Med Sci Sports Exerc. 2010;
42(6):1140-8. doi: 10.1249/MSS.0b013e3181c¢
91f1a

.Betts JA, Toone RJ, Stokes KA, Thompson D.

Systemic indices of skeletal muscle damage and
recovery of muscle function after exercise: Effect
of combined carbohydrate-protein ingestion. Appl
Physiol Nutr Metab. 2009; 34(4):773-84. doi:
10.1139/H09-070

Green MS, Corona BT, Doyle JA, Ingalls CP.
Carbohydrate-Protein drinks do not enhance
recovery from exercise-induced muscle injury. Int J
Sport Nutr Exerc Metab. 2008; 18(1):1-18.

Alves LA, Pierucci AP. Influéncia da ingestdo de
bebidas contendo carboidrato e proteina sobre a
performance e a recuperacao muscular pos-exer-
cicio de endurance. Rev Educ Fis. 2008; (141):35-44.

. Millard-Stafford M, Warren GL, Thomas LM, Doyle

JA, Snow T, Hitchcock K. Recovery from run
training: Efficacy of a carbohydrate-protein
beverage? Int J Sport Nutr Exerc Metab. 2005;
15(6):610-24.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

http://dx.doi.org/10.1590/1415-52732014000300010

Pereira HVR, Saraiva KP, Carvalho LMJ, Andrade LR,
Pedrosa C, Pierucci APRT. Legumes seeds protein
isolates in the production of ascorbic acid
microparticles. Food Res Int. 2009; 42(1):115-21.
doi: 10.1016/j.foodres.2008.10.008

Rangel A, Saraiva K, Schwengber P, Narciso MS,
Domont GB, Ferreira ST, et al. Biological evaluation
of a protein isolate from cowpea (Vigna
ungquiculata) seeds. Food Chem. 2004; 87(4):491-9.
doi: 10.1016/j.foodchem.2003.12.023

Rodrigues AVS, Martinez EC, Alves LA, Pitaluga
Filho MV, Pinto FGF, Lima ES, et al. Muscular stress
in soldiers of the brazilian army supplemented with
CHO and BCAA during operations. 54" American
College of Sports Medicine. New Orleans,
Louisiana. Med Sci Sport Exerc. 2007; 39(5):205S.

Lohman TG, Roche AF, Martorell R. Anthropometric
standardization reference manual. Champaign (IL):
Human Kinetics; 1988.

Jackson AS, Pollock ML. Generalized equations for
predicting body density for men. Br J Nutr. 1978;
40(3):497-504.

Johnson BL, Nelson JK. Practical measurements for
evaluation in physical education. 3" ed.
Minneapolis (MN): Burgess Publish Company;
1979.

Miller SL, Maresh CM, Armstrong LE, Ebbeling CB,
Lennon S, Rodriguez NR. Metabolic response to
provision of mixed protein-carbohydrate
supplementation during endurance exercise. Int J
Sport Nutr Exerc Metab. 2002; 12(4):384-97.

lvy JL, Goforth HW, Damon BW, McCauley TR,
Parsons EC, Price TB. Early postexercise muscle
glycogen recovery is enhanced with a carbohydrate-
protein supplement. J Appl Physiol. 2002;
93(4):1337-44. doi: 10.1152/japplphysiol.00394

Ivy JL, Res PT, Sprague RC, Widzer MO. Effect of a
carbohydrate-protein supplement on endurance
performance during exercise of varying intensity.
Int J Sport Nutr Exerc Metab. 2003; 13(3):382-95.

Williams AG, Oord M, Sharma A, Jones DA. Is
glucose/amino acid supplementation after exercise
an aid to strength traning. Br J Sports Med. 2001,
35(2):109-13. doi: 10.1136/bjsm.35.2.109

Howarth KR, Moreau NA, Phillips SM, Gibala MJ.
Coingestion of protein with carbohydrate during
recovery from endurance exercise stimulates skeletal
muscle protein synthesis in humans. J Appl Physiol.
2009; 106(4):1394-402. doi: 10.1152/japplphysiol.
90333

Toone RJ, Betts JA. Isocaloric carbohydrate versus
carbohydrate-protein ingestion and cycling time-

Rev. Nutr., Campinas, 27(3):367-377, maio/jun., 2014



http://dx.doi.org/10.1590/1415-52732014000300010

35.

36.

37.

trial performance. Int J Sport Nutr Exerc Metab.
2010; 20(1):34-43.

Saunders MJ. Coingestion of carbohydrate-protein
during endurance exercise: Influence on
performance and recovery. Int J Sport Nutr Exerc
Metab. 2007; 17:587-103.

Currell K, Jeukendrup AE. Validity, reliability and
sensitivity of measures of sporting performance.
Sports Med. 2008; 38(4):297-316.

Hartman JW, Tang JE, Wikinson SB, Tarnopolsky
MA, Lawrence RL, Fullerton AV, et al. Consumption
of fat-free fluid milk after resistance exercise
promotes greater lean mass accretion than does
consumption of soy or carbohydrate in young,

Rev. Nutr., Campinas, 27(3):367-377, maio/jun., 2014

SUPPLEMENTATION ON INDICES OF RECOVERY | 377

novice, male weighlifters. Am J Clin Nutr. 2007,
86(2):373-81.

38. Wilkinson SB, Tarnopolsky MA, Macdonald MJ,

Macdonald JR, Armstrong D, Phillips SM.
Consumption of fluid milk promotes greater muscle
protein accretion after resistance exercise than does
comsumption of an isonitrogenous and isoenergetic
soy-protein beverage. Am J Clin Nutr. 2007,
85(4):1031-40.

Received on: 2/28/2013
Final version on: 4/30/2014
Approved on: 5/19/2014

Revista de Nutricao







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Albertus-Bold
    /AlbertusExtraBold
    /Albertus-ExtraBold
    /AlbertusMedium
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AntiqueOlive
    /AntiqueOliveBold
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOliveCompact-Regular
    /AntiqueOliveItalic
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AvalonPSMT
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmegaBold
    /CGOmega-Bold
    /CGOmegaBoldItalic
    /CGOmega-BoldItalic
    /CGOmegaItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimesBold
    /CGTimes-Bold
    /CGTimesBoldItalic
    /CGTimes-BoldItalic
    /CGTimesItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Classica
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ConduitITC
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierHP
    /CourierHP-Bold
    /CourierHP-BoldItalic
    /CourierHP-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSansMono
    /DejaVuSansMono-Bold
    /DejaVuSansMono-BoldOblique
    /DejaVuSansMono-Oblique
    /DejaVuSans-Oblique
    /DejaVuSerif
    /DejaVuSerif-Bold
    /DejaVuSerif-BoldItalic
    /DejaVuSerifCondensed
    /DejaVuSerifCondensed-Bold
    /DejaVuSerifCondensed-BoldItalic
    /DejaVuSerifCondensed-Italic
    /DejaVuSerif-Italic
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FairStarsDigital-
    /FairStarsSymbol
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Garamond
    /GaramondAntiqua
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /GaramondHalbfett
    /Garamond-Halbfett
    /Garamond-Italic
    /GaramondKursiv
    /Garamond-Kursiv
    /GaramondKursivHalbfett
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /GentiumBasic
    /GentiumBasic-Bold
    /GentiumBasic-BoldItalic
    /GentiumBasic-Italic
    /GentiumBookBasic
    /GentiumBookBasic-Bold
    /GentiumBookBasic-BoldItalic
    /GentiumBookBasic-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /HelveticaBlack
    /HelveticaBlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /HelveticaLight
    /HelveticaLightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothicItalic
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MapInfoCartographic
    /Marigold
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /Myriad-Bold
    /MyriadCAD
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnItWeb
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-CnWeb
    /Myriad-Condensed
    /MyriadMM
    /MyriadMM-It
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-Bold
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-BoldItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuevaStd-Italic
    /NuevaStd-Light
    /NuevaStd-LightItalic
    /NuevaStd-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OpenSymbol
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SlimSansSerif
    /SlimSansSerif-Bold
    /SnapITC-Regular
    /SPSSMarkerSet
    /Stencil
    /StencilStd
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRomanBold
    /TimesNewRomanBoldItalic
    /TimesNewRomanItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers
    /UniversBold
    /Univers-Bold
    /UniversBoldItalic
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /UniversCondensedBold
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /UniversCondensedBoldItalic
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /UniversCondensedMedium
    /Univers-Condensed-Medium
    /UniversCondensedMediumItalic
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /UniversMedium
    /Univers-Medium
    /UniversMediumItalic
    /Univers-MediumItalic
    /Univers-Oblique
    /VendomeICG
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Qualquer texto)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
    /PTB <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 765.354]
>> setpagedevice


