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 Resistance Exercise Intensity Does Not Influence Neurotrophic 
Factors Response in Equated Volume Schemes 

by 
Leandro Lodo1,2, Alexandre Moreira2, Reury Frank P Bacurau1, Carol D Capitani3,  

Wesley P Barbosa1, Marcelo Massa1, Brad J Schoenfeld4, Marcelo S Aoki1 

The aim of the present study was to evaluate the effects of 2 different intensities of resistance training (RT) 
bouts, performed with the equated total load lifted (TLL), on the acute responses of neurotrophic factors (NFs) (brain-
derived neurotrophic factor [BDNF]; and nerve growth factor [NGF]), as well as on metabolic (lactate concentration) 
and hormonal (salivary cortisol concentration) responses. Thirty participants (males, 22.8 ± 2.3 years old, 177 ± 6.8 cm, 
75.5 ± 7.9 kg, n = 15; and females, 22.2 ± 1.7 years, 163.7 ± 6.5 cm, 57 ± 7.6 kg, n = 15) performed 2 separate acute RT 
bouts with one week between trials. One bout consisted of 4 sets of 5 submaximal repetitions at 70% of 1RM and the 
other of 4 sets of 10 submaximal repetitions at 35% of 1RM for each exercise. Both RT bouts were conducted using the 
bench press and squat exercises. The TLL in each bout (determined by sets x repetitions x load [kg]) was equated. Serum 
BDNF, serum NGF, salivary cortisol, and blood lactate concentration were determined pre- and post-RT. No 
significant pre- to post-exercise increase in neurotrophic factors (p > 0.05; BDNF; effect size = 0.46 and NGF; effect size 
= 0.48) was observed for either of the RT bouts. A similar increase in blood lactate concentration was observed pre- to 
post-exercise for both RT bouts (p < 0.05). Cortisol increased similarly for both RT bouts, when compared to the resting 
day condition (p < 0.05). In conclusion, the results suggest that, despite differences in RT schemes, a similar acute 
neurotrophic, metabolic and hormonal response was observed when the TLL is equated. 
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Introduction 

The finding that physical exercise is able 
to promote neuronal cell survival and 
differentiation, via upregulation of neurotrophins 
(Quiles et al., 2019), led to numerous studies to 
further investigate such promising outcomes 
(Erickson et al., 2011; Heisz et al., 2017; Hopkins et 
al., 2011). In recent years, the brain-derived 
neurotrophic factor (BDNF) emerged as a 
principal neurotrophin (NT) and has been 
investigated as a potential mediator of exercise-
induced neuroplasticity (Quiles et al., 2019). The 
mechanism of action of the BDNF may be 
explained via induction of calcium calmodulin  

 
kinase II and mitogen activating protein kinase, 
thereby facilitating an increase in the 
mitochondrial content of uncoupling protein 2 in 
neurons, and thus preserving cell calcium 
homeostasis, the production of ATP and free 
radical control (Gligoneska et al., 2012).  

Interestingly, it has been demonstrated 
that the effects of resistance training (RT) are not 
restricted to a specific improvement in 
neuromuscular outcomes (e.g. strength 
development and muscle hypertrophy). For 
instance, Cassilhas et al. (2007) reported that a 
regimented 24-week RT protocol improved spatial  
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learning and memory in elderly individuals. In a 
rodent model, in which male Wistar rats were 
chronically stimulated by RT, the improvement in 
mechanisms of spatial memory in the 
hippocampus was found to be training-specific 
(Cassilhas et al., 2016). While the potential 
positive effects of RT on neurotrophic factors 
(NFs) show promise for improving health and 
wellness, research remains equivocal on the topic. 
For instance, several human trials have failed to 
show an acute RT-mediated increase in the BDNF 
(Correira et al., 2010; Goekint et al., 2010; Rojas et 
al., 2010), while others observed elevations of this 
NF (Church et al., 2016; Yarrow et al., 2010). The 
contradictory findings regarding the effect of an 
acute bout of RT on BDNF concentration could be 
due to differences in the intensities and duration 
of previous studies. To ensure an adequate 
training stimulus that is able to positively 
modulate NF secretion, it is crucial to investigate 
the effect of the intensity of acute RT sessions on 
such responses. This issue could be particularly 
relevant for older individuals, who are 
particularly susceptible to alterations of key 
regions of the brain (and, consequently, present 
declines in several cognitive domains) (Phillips et 
al., 2017). It has been recommended that these 
adults perform RT at 60-80% of their 1RM, but 
that such relatively high training intensities may 
be challenging for those with joint-related 
pathologies and muscle weakness (Cook et al., 
2017).   

Despite interest in neural adaptations 
from RT and its possible benefits, the effect of 
manipulation of acute training variables (e.g. 
intensity, volume, pause, velocity of action) on the 
NF response has not been adequately addressed. 
To shed light on this topic, it is important to 
assess the effects of acute RT sessions, when 
performed with different intensities, but with an 
equated TLL, on neurotrophic factors. Therefore, 
the aim of this study was to investigate the effect 
of 2 acute RT sessions performed with different 
intensities (i.e. 35% 1RM and 70% 1RM), with the 
equated TLL, on neurotrophic factors. In addition, 
metabolic (lactate concentration) and hormonal 
(salivary cortisol concentration) outcomes were 
investigated to determine if the 2 bouts with 
different intensities, but the same TLL, would 
provoke similar physiologic responses. The 
authors hypothesized that the equated TLL would  
 

 
promote a similar response in neurotrophic, 
metabolic and hormonal factors to both acute RT 
bouts. 

Methods 
Participants 

Thirty participants, comprising 15 men 
(22.8 ± 2.3 years, 177 ± 6.8 cm, 75.5 ± 7.9 kg) and 15 
women in the luteal phase of their menstrual cycle 
(22.2 ± 1.7 years, 163.7 ± 6.5 cm, 57 ± 7.6 kg), were 
selected for the present study. Participants had 
approximately 3 months of RT experience, 
performing 2-3 sessions per week. All participants 
were familiar with the exercises performed in this 
study. They each took part in this study after 
having the protocols explained to them and 
giving their written informed consent. This study 
was conducted in accordance with recognized 
ethical international standards (Helsinki) and the 
protocol was approved by the University’s Ethics 
Committee (nº 35/2011). 
Measures 
1RM test for the chest press and for the squat 

The 1RM test was performed in 
accordance with recommendations of the 
American Society of Exercise Physiologists 
(ASEP) (Brown et al., 2001). Participants 
performed 2 warm-up sets. The first set consisted 
of 3 repetitions at 50% of estimated 1RM, while 
the second set consisted of 3 repetitions at 70% 
1RM. A 2-minute rest interval was afforded 
between sets. After completion of the warm-up 
sets, up to 5 consecutive trials were then 
performed to determine the 1RM, with a rest 
interval of 3 to 5 minutes in between. Briefly, the 
load was progressively increased until the 
participant could no longer perform a complete 
movement (prerequisite for the trial to be 
considered valid) with adequate technique. The 
researchers provided verbal encouragement to 
participants during the performance of each 1RM 
trial. To avoid accidents, 2 researchers served as 
spotters, 1 at each extremity of the bar, to assist 
participants if necessary. For the chest press 1RM, 
participants were instructed to grip the bar in a 
comfortable position, typically 10 to 20 cm greater 
than the distance between the acromion processes. 
Each trial began with the elbows extended. 
Movement was carried out by lowering the bar to 
the chest and then reversing the direction by 
extending the elbows until lockout. Testing for the  
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1RM squat followed the same protocol as for the 
chest press. Performance began with the knees 
fully extended. Participants then descended into a 
squat until the knees reached a 90o angle, then 
reversed direction by extending the knees until 
lockout. The angle of knee flexion was manually 
measured by a goniometer for each participant so 
that knee flexion was limited to 90 o with the aid 
of a wood apparatus.  
Total Load Lifted (TLL) 

The TLL for each session (session at 35% 
of 1RM and session at 70% of 1RM, respectively, 
mild and moderate intensity) was equated by the 
total volume of the load lifted (TLL = repetitions x 
sets x load), as described by Uchida et al. (2009). 
The total volume was the same for 35% 1RM and 
70% 1RM (2,078.80 ± 747.03 kg), considering all 
the participants (n = 30).  
Blood Lactate Concentration  

To evaluate lactate concentration, a blood 
sample was obtained 5 minutes before each 
session and 5 minutes after the second and forth 
sets of both the chest press and squat exercises. 
Capillary blood samples (25 μL) were drawn from 
the ear lobe and immediately transferred to a 
microtube (containing 50 μL of sodium fluoride), 
and stored at −80°C. The blood samples were 
analyzed electrochemically using the YSI 1500 
Sport Analyzer (YSI 1500 Sport©, EUA) previously 
calibrated in accordance with the manufacturer’s 
instructions.  
Salivary Cortisol 

In each of the 2 experimental days, saliva 
samples were collected 15 minutes before (rest) 
and immediately after (post RT) the experimental 
protocol. Saliva sampling occurred before blood 
sampling (for lactate and NF analysis) in order to 
avoid additional stress associated with the blood 
drawing procedure. Furthermore, additional 
samples were taken on a rest day (baseline 
cortisol concentration - CON) at the same times as 
those of the initiation and termination of the 
resistance exercise experimental protocols. 
Cortisol concentration was determined in 
duplicate using an enzyme-linked 
immunosorbent assay (Salimetrics©, USA), 
according to the manufacturer’s instructions. The 
intra-assay coefficient of variation for cortisol 
concentration was approximately 4-5%. To 
account for diurnal variation, the samples were 
collected at the same time on each day (10:00- 
 

 
12.00 am). Each participant provided their pre- 
and post-RT saliva samples at the same time of 
the day for both RT bouts and for the resting day 
condition (baseline).  
Serum BDNF and NGF 

Blood sampling for serum BDNF and 
NGF analysis occurred 10 min before and 10 min 
after each session. Two mL of blood were 
collected from the participants antecubital vein 
upon arrival using a syringe without 
anticoagulant. Serum was then separated by 
centrifugation at 1,500 x g for 10 min in a 
refrigerated centrifuge (4oC), aliquoted and stored 
at -80oC in microtubes until analysis. The serum 
BDNF level was measured by an enzyme-linked 
immunosorbent assay (ELISA) (Aviscera-
Bioscience©, USA; detection range was 1.56–100 
pg/ml). The intra-assay coefficients of variation 
for BDNF and NGF were 3.8% and 5.2%, 
respectively. All samples were determined in 
duplicate and were run within the range of the 
standard curve. The NGF was measured in the 
same samples by ELISA, according to the 
manufacturer's instructions (Aviscera-
Bioscience©, USA).  
Design and Procedures 

Maximum repetition (1RM) tests were 
performed using the chest press and squat 
exercises to determine the intensity of each 
session (35% of 1RM and 70% of 1RM), following 
a randomized crossover design (1 week between 
trials). The 35% 1RM session consisted of 4 sets 
with 10 repetitions for both exercises used in the 
1RM test (i.e. chest press and squat on the Smith 
Machine), while the 70% 1RM session consisted of 
4 sets with 5 repetitions for the same exercises. 
Thus, the total volume of the load lifted (TLL) was 
equated between sessions. In both sessions, a 2-
min rest interval was afforded between sets. To 
assess the NF acute response to RT schemes, a 
blood sample was taken pre- and post (10 min) 
each exercise session. To evaluate lactate 
concentration, a blood sample was obtained 5 min 
before each session and 5 min after the second 
and forth sets of both chest press and squat 
exercises. Also, a salivary sample was obtained 15 
min before and immediately after each session to 
analyze cortisol concentration. All training 
sessions were performed between the hours of 
10:00 and 12:00 and a similar breakfast was 
provided to participants prior to both trials. 
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Statistical Analysis 
 Data are presented as the means ± 
standard deviation (SD). Data were checked for 
normality (Shapiro-Wilk’s test) and 
homoscedasticity (Levene’s test). A mixed model 
2-way analysis of variance with repeated 
measures was used to examine differences in 
salivary cortisol, lactate, BDNF, and NGF between 
RT protocols and time-points (pre- and post-
exercise). In the event of a significant difference, a 
Bonferroni post-hoc test was used to identify the 
origin of any effects. SPSS (v. 20.0, SPSS Inc., 
Chicago, IL, USA) software was used for data 
analyses. Statistical significance was set at p ≤ 0.05. 
The pre- to post-study magnitude of changes was 
assessed by Cohen’s d effect sizes (ES) (Cohen, 
1992), with thresholds of 0-0.19, > 0.20-0.49, > 0.50-
0.79, and > 0.80 interpreted as weak, small, moderate 
and large effects, respectively.  

Results 
No significant difference for the BDNF 

was observed between the 2 schemes (35% of 1RM 
vs. 70% of 1RM; p > 0.05). A small effect size for 
the pre- to post BDNF (pooled data for both 
schemes – d = 0.46) response was noted.  

 
No significant difference for the NGF was 

observed between the 2 protocols (35% of 1RM vs. 
70% of 1RM; p > 0.05). A small effect size for the 
pre- to post NGF (pooled data for both schemes - 
d=0.48) response was noted. 

A similar increase in blood lactate 
concentration was observed at all points 
evaluated (Pre, Post BP, Post 4BP; Post 2PS and 
Post 4PS, respectively, p < 0.05) for 35% of 1RM 
and 70% of 1RM sessions. Blood lactate 
concentration increased equally over time for both 
RT sessions, with no difference between 
conditions (p > 0.05). 

No significant difference for salivary 
cortisol concentration was observed between 
protocols (35% of 1RM vs. 70% of 1RM; p > 0.05). 
The difference in cortisol concentration did not 
reach statistical significance in the pre- to post-RT 
comparison for both groups (35% of 1RM vs. 70% 
of 1RM; p > 0.05). However, a greater post-RT 
salivary cortisol was detected for both protocols 
(35% of 1RM and 70% of 1RM; p < 0.05), when 
compared to the baseline resting condition 
(CON), at the same time of the day.  

 
 

 

 
 
 
 

 

Figure 1 

Brain-derived neurotrophic factor (BDNF) blood levels (pre and post-RE session) for the 35% 1RM 
and 70% 1RM protocols. Results presented as means ± SD. PRE – before exercise;  

Post – post-exercise.  
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Figure 2  

Nerve growth factor (NGF) blood levels (pre and post-RE session) for the 35% 1RM and 70% 1RM 
protocols. Results presented as means  ± SD. PRE – before exercise; Post – post-exercise.  

. 
 
 

 

Figure 3  
Blood lactate levels (Pre, Post 2BP, Post 4BP; Post 2PS and Post 4PS) for the 35% 1RM and 70% 1RM 
protocols. Results presented as means  ± SD. PRE – before exercise; Post 2BP – post 2nd bench-press set; 
Post 4BP – post 4th bench-press set; P 2PS – post 2nd parallel squat; Post 4PS – post 4th parallel squat. 

 ap < 0.05 vs. Pre. 
 
 

 

Figure 4  
Salivary cortisol concentrations (pre and post-RE session) for the 35% 1RM and 70% 1RM protocols. 

Results presented as means ± SD. PRE – before exercise; Post – post-exercise. ap < 0.05 vs CON. 
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Discussion 

The main finding of the present study was 
a similar acute neurotrophic, metabolic and 
hormonal response, despite the difference in the 
RT bout, when the TLL was equated. It has been 
previously suggested that an optimal combination 
of volume and intensity might be an important 
factor to stimulate increases in BDNF 
concentration after a RT session (Goekint et al., 
2010; Quiles et al., 2019). The current study is the 
first to investigate the effect of exercise intensity 
on neurotrophic factors using submaximal RT 
sessions with the equated TLL. The current 
findings indicate that both protocols (35% and 
70% of 1RM) failed to induce a significant change 
in the post-exercise BDNF level, suggesting that 
intensity per se might not be a major factor for 
eliciting an increase in this neurotrophic factor, at 
least when investigating submaximal RT 
protocols. Other studies have also failed to show a 
significant alteration in BDNF concentration 
pursuant to acute high intensity RT protocols 
(Correia et al., 2010; Rojas Veras et al., 2010). In 
contrast, Marston et al. (2017) investigated 
whether the inconsistency of the human 
neurotrophic response to RT, observed between 
studies, was related to the low intensity of some 
RT programs by comparing the effects of 2 RT 
protocols (a “strength protocol” consisting of 5 
sets of 5RM, with 3 min rest intervals, using 7 
exercises vs. a “hypertrophy protocol” consisting 
of 3 sets of 10RM, with a 1 min rest interval using 
the same 7 exercises) on the BDNF level. 
Although mechanical work was matched between 
the 2 protocols, a significant increase in the BDNF 
level was observed only immediately after the 
hypertrophy-oriented protocol when compared to 
the strength-oriented protocol. Based on their 
findings, those authors concluded that a reps-to-
fatigue hypertrophy-based RT protocol 
successfully increased peripheral BDNF. The 
results indicate that a traditional hypertrophy-
oriented scheme optimizes stimulation of 
peripheral BDNF, compared to a traditional 
strength scheme, performed with equated 
mechanical work. From this perspective, it seems 
reasonable to consider that, besides intensity per 
se, a complex interaction occurs following 
manipulation of training variables. Additionally, a 
volitional fatigue protocol could explain some of 
their findings, which oppose the findings of the  
 

current study that observed a lack of change in 
BDNF in submaximal acute RT protocols. An 
alternative interpretation for the results from 
Martson et al. (2017) was offered by Quiles et al. 
(2019), who suggested that the hypertrophy 
protocol in that study had more training volume, 
in comparison to the strength protocol (despite 
the fact that Martson and colleagues alleged that 
this difference was significant although negligible 
in magnitude). Thus, the results of Martson et al. 
(2017) may be justified by the training volume 
theory. However, this assumption was not 
confirmed by the study of Lira et al. (2018); those 
authors hypothesized that a full-body resistance 
exercise would induce a greater increase in serum 
BDNF, in comparison to split-body resistance 
exercises (i.e. for upper body and lower body). 
This hypothesis was not confirmed since lower 
body resistance exercises induced a greater 
increase in BDNF, suggesting that the volume 
accomplished by larger muscle groups was more 
important for the increase in BDNF than the 
overall volume performed in the RT session. 

The effect size analysis for pooled data 
indicates that the small, non-significant, effect on 
BDNF (p > 0.05; pooled data for both schemes; d = 
0.46) observed in the present study is in 
accordance with the suggested ability of this 
neurotrophic factor to respond to acute metabolic 
stress (e.g. mild increase in blood lactate 
concentration), in this case imposed by 
submaximal RT protocols. With regard to the 
discrepant results in the BDNF response to RT 
observed in different studies, other factors could 
be involved, such as rest intervals between sets, a 
work-to-rest ratio, the type of equipment used to 
perform the exercise, age, body composition and 
the amount of muscle mass involved during the 
RT bout. For example, Correia et al. (2010) and 
Rojas Veras et al. (2010) reported no pre-to-post 
change in BDNF. It should be noted that both 
these studies used isokinetic work as an RT 
model, with a few monoarticular exercises 
performed in the experimental session, limiting 
the muscle mass recruited. The time of collecting 
the blood sample could also be important for 
understanding these conflicting results; for 
example, in the study by Yarrow et al. (2010), both 
groups (traditional RT and eccentric RT pooled 
data) experienced a significant increase in serum 
BDNF, immediately after a RT session. However, 
BDNF concentration was gradually  reduced  over  
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the following 60 min, decreasing 53–57% when 
compared to the peak value (1 min after the RT 
session) under both conditions. Note that, in the 
present study, blood samples for BDNF analysis 
were collected at the 10th min after RT. Therefore, 
it is possible that the BDNF concentration 
reported herein may not represent the true post-
RT peak value and, in turn, may partially explain 
the lack of a significant change in this 
neurotrophic factor. Dominguez-Sanchéz et al. 
(2018) observed a 9.3% increase in the BDNF 
serum level in overweight adults submitted to RT 
consisting of 6 exercises repeated between 25-30 
times each at 50-70% of 1RM. Those authors 
mentioned that the discrepancy among their and 
other results could be due the fact that all the 
subjects that participated in their study were 
overweight. In fact, since BDNF was negatively 
correlated to body weight (Lommatzsch et al., 
2005), Dominguez-Sanchéz et al. (2018) stated that 
a proportional increase in BDNF could be 
expected in their subjects. One other explication 
for the lack of BDNF response observed in the 
present study is that the blood level of BDNF may 
not reflect the parallel increase that occurs locally 
in the brain and muscle, as noted by Forti et al. 
(2014). This hypothesis remains speculative and 
requires further investigation. Forti et al. (2014) 
also hypothesized that the lack of a RT-induced 
BDNF elevation might be due to a short-lived 
BDNF response, which occurs acutely following 
exercise. Taking all factors into account, it is 
reasonable to speculate that it might be necessary 
to: 1) reach a certain “intensity and/or volume 
threshold” within a RT session (Church et al., 
2016; Martson et al., 2017; Quiles et al., 2019), 2) 
recruit a significant amount of muscle mass 
(Church et al., 2016; Martson et al., 2017), 3) 
implement a reps-to-fatigue protocol (Pareja-
Blanco et al., 2017; Lira et al., 2018), and 4) 
conduct a time course of blood sampling to 
properly assess the effect of RT on the acute 
BDNF response (Yarrow et al., 2010).  

The paucity of studies investigating the 
NGF response to an acute RT session precludes 
comparisons with the observations of the present 
study. In this study, RT sessions with different 
protocols were unable to promote a significant 
change in NGF serum concentration (p > 0.05; a 
small effect size for the pre- to post NGF pooled 
data for both schemes; d=0.48). Even after a 15-  
 

 
week resistance training intervention, NGF 
concentration remained unchanged in females 
with fibromyalgia (Jablochkova et al., 2019). 
Taken together, these data indicate that NGF 
secretion was not affected in response to acute 
and chronic RT interventions, at least under the 
described circumstances. Interestingly, Bonini et 
al. (2013) reported that the NGF serum level was 
significantly higher in 96 Italian pre-Olympic 
athletes than in control participants.  

It is worth mentioning that besides the 
positive effects of neurotrophins on cognitive 
function and memory, the circulating NGF level 
has been consistently associated with atopic 
diseases and asthma. Bonini et al. (2013) did not 
find any differences in serum NGF in a sample 
consisting of 44 allergic and 52 non-allergic 
athletes. Thus, although their results suggest that 
long-term training processes are associated with a 
higher NGF serum level in athletes, they admit 
that the limited number of observations could 
have obscured an effect of allergy on the NGF 
level (Bonini et al., 2013). As such, with regard to 
NGF, the issue of training status also requires 
further investigation. Similar to the current 
results, in a recent investigation, no significant 
change in serum NGF concentration was detected 
in females after a RT bout.  

Cortisol is a stress hormone of which 
concentration does not seem to be differentially 
affected by RT sessions of different intensities, but 
with an equated TLL, at least when submaximal 
repetition zones are performed (as implemented 
in the current study). In a recent study (Pareja-
Blanco et al., 2017), the cortisol response was 
investigated for 2 different RT protocols (leading 
to failure: 3 x 12RM and not leading to failure: 3 x 
6 reps performed with the 12RM load in the bench 
press and squat exercises), with an unmatched 
TLL. No change in the cortisol concentration 
between the pre- to post-RT acute protocol not 
leading to failure was observed. In contrast, a 
significantly greater cortisol concentration was 
detected for the post-RT protocol leading to 
failure, when compared to the RT scheme not 
leading to failure. Corroborating the current 
findings, RT sessions not designed to induce 
muscular failure seem to impose a mild level of 
stress, which in turn, is insufficient to modulate 
the stress hormones response. In the present 
study, the alteration in the level of cortisol did not  
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reach statistical significance between the time-  
points investigated. However, both RT sessions 
(35% and 70% of 1RM) induced a significant 
increase in the cortisol level, as compared to the 
same time of day on a baseline resting condition 
(CON). On the other hand, RT based on 
maximum repetition schemes influences the 
cortisol concentration (Pareja-Blanco et al., 2017) 
and also the BDNF (Church et al., 2016) response. 
However, it is important to acknowledge that the 
RT session designed to achieve muscular failure 
also presented a higher TLL (Pareja-Blanco et al., 
2017). To the best of the authors’ knowledge, no 
previous study has investigated the acute 
relationship between cortisol and BDNF using 
submaximal equated RT schemes as an 
experimental design model. The current results 
suggest that despite the difference in the intensity 
of submaximal RT protocols (35% and 70% of 
1RM), neither cortisol nor BDNF were affected 
when the TLL was equated. It has been reported 
that chronically the BDNF level is inversely 
correlated to the cortisol level (Begliomini et al., 
2008). For instance, depression presents a low 
serum BDNF level and an elevated cortisol level 
(McEwen et al., 2015). In contrast, 3 months of 
yoga practice induced an increase in BDNF 
concentration in relation to cortisol concentration 
in depressed individuals (Naven et al., 2016). 
Additionally, it has been suggested that the 
beneficial effects of exercise on chronic stress 
could be mediated by decreases in cortisol levels 
in structures, such as the hippocampus, allowing 
an increase in BNDF-mRNA and protein 
(Gligoroska and Manchevska, 2012). Accordingly, 
Begliomini et al. (2008) found that, under 
physiological conditions, males present the 
highest circulating BDNF level early in the 
morning, in a pattern very similar to the cortisol 
circadian rhythm. Those authors believed that this 
similar pattern maintained the homeostasis 
between factors able to insult and protect the 
neurons. 

 
Lactate is considered an indirect marker 

of exercise intensity and glycolytic metabolism 
(Kelleher et al., 2010; Zajac et al., 2015). In this 
study, the lactate concentration increased in a 
similar manner in response to both RT sessions 
(35% and 70% of 1RM). A previous study 
investigated 2 different RT systems (the multiple-
sets system: 3 sets of repetitions maximum at 75% 
of 1RM for the bench press, peck-deck and decline 
bench press, and; the pyramidal system: 3 sets of 
repetitions maximum at 67%, 74% and 80% of 
1RM for the same 3 exercises), under equated TLL 
conditions (Charro et al., 2010). A similar 
concentration of lactate and cortisol was reported. 
It is important to note, however, that in Charro´s 
study (2010) the maximum repetition was 
performed at a similar range of intensity in both 
RT systems. The present study used submaximal 
repetitions, and the intensity range (35% and 70% 
of 1RM) was significantly different to that of the 
previous study (Charro et al., 2010). Taken 
together, the results of the present study and 
Charro’s data (Charro et al., 2010) indicate that the 
TLL is a major determinant in the lactate 
response.  

Conclusion 
The current data suggest that RT intensity 

is not a major determinant in the NF response 
when the TLL is equated in a submaximal 
repetition zone. However, as previously 
mentioned, the contradictory findings related to 
the acute effects of RT on BDNF may be explained 
by several inter-study differences, mainly due to 
the organization of acute training variables. The 
current results suggest that despite differences in 
RT submaximal bouts, a similar acute 
neurotrophic, metabolic and hormonal response 
was observed when the TLL is equated.  
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