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Abstract  
Although the effects of high intensity interval training (HIIT) on 
health and sports performance are well documented, the effects 
of this training type on mucosal immune function remain unclear. 
The aim of this study was to assess the impact of an acute HIIT 
session on salivary immune and endocrine marker levels (immu-
noglobulin A (sIgA), alpha amylase (sAA), cortisol (C), and tes-
tosterone (T)) in male and female endurance athletes. Twenty 
subjects (ten males and ten females) underwent ten bouts of tread-
mill running using a 4 min:2 min work:rest ratio at ~90% of peak 
oxygen uptake (VO2peak). Saliva samples were collected 5 min be-
fore and 20 min post-exercise. During work intervals, female par-
ticipants had a higher HR than male participants (+4.0 ± 5%; p = 
0.008). Rating of perceived exertion (RPE) increased throughout 
the duration of the HIIT session in both males and females (main 
time effect: p < 0.001), but was higher in males than females (+17 
± 4%; time x gender main effect: p < 0.001). Lactate concentra-
tions were similar in both males and females. Exercise increased 
the concentration of salivary IgA (males:  +24 ± 6%, p = 0.004; 
females: +27 ± 3%, p = 0.03), salivary alpha-amylase (males:  
+44 ± 22%, p = 0.036; females: +71 ± 26%, p = 0.026) and sali-
vary cortisol (males: +41 ± 24%, p = 0.015; females: +55 ± 24%, 
p = 0.005). Testosterone levels and the Testosterone/Cortisol ratio 
remained stable in both males and females. These findings sug-
gest that the physiological stress produced by a HIIT session does 
not affect immune function and does not disturb the anabolic/cat-
abolic balance.  
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Introduction 
 
High intensity interval training (HIIT) has been recognized 
as an alternative to classic continuous endurance training, 
bringing about similar or even greater performance and 
health benefits (Gibala et al., 2006). It is characterized by 
short, repeated bouts of high intensity efforts, separated by 
recovery periods (Gibala et al., 2012). The main physiolog-
ical changes produced by HIIT include improved substrate 
utilization (Perry et al., 2008), increased maximal oxygen 
uptake, improved cardiac and endothelial function (Little 
et al., 2011; Tjønna et al., 2013), and acute metabolic stress 
and hormonal responses (Wahl et al., 2013). However, it 
remains unresolved whether the training load of several 
HIIT sessions within a short period of time compromises 
the mucosal immune function.  

Exercise causes a constant physiological and       
psychological stress in elite athletes. Ninety-five percent of    
infectious pathogens enter through the mucosa of the upper 
respiratory tract (Neville et al., 2008; Spence et al., 2007), 
ultimately reducing training effects and athletic perfor-
mance (Pyne et al., 1998; Gleeson et al., 2001). One of the 
main players involved in immune system regulation is im-
munoglobulin A (IgA), being the first line of defense and 
an indicator of mucosal immune system (Neville et al., 
2008). Previous studies have reported reductions in IgA 
levels following strenuous and repetitive exercise, which 
might be mediated by training volume and intensity 
(Trochimiak and Hübner-Woźniak, 2012). The decreased 
levels in this marker of immune function could lead to the 
so-called “open window”, during which athletes are more 
susceptible to upper airway infections (Kakanis et al., 
2010). Decreases in salivary IgA concentrations have been 
reported after both acute and chronic exercise as well as 
after strenuous and high-volume exercise (Nieman et al., 
2002). For instance, IgA concentrations were reduced by 
30% after three Wingate tests (MacKinnon and Jenkins, 
1993) and by ~50% immediately post-marathon race (Nie-
man et al., 2006). A 75% decrease in IgA has also been 
shown after a soccer match in elite male soccer players (Pe-
ñailillo et al., 2015). 

Salivary alpha amylase (sAA) has been described as 
the most sensitive stress response marker due to exertion  
as it is directly produced in saliva (Papacosta and Nassis, 
2011; Rohleder et al., 2009). Acute increases in sAA levels 
have been reported following strenuous activities such as 
short progressive tests to exhaustion (Allgrove et al., 2008; 
de Oliveira et al., 2010), and rowing (Kivlighan and 
Granger, 2006). The increase in sAA levels has been pro-
posed to counteract the reductions in IgA levels, as well as 
the immune depression commonly observed following 
strenuous activities (Gatti and De Palo, 2011). 

Exercise has been proposed to influence the regula-
tion of testosterone and cortisol levels (Doan et al., 2007; 
Gatti and De Palo, 2011). Short bouts of endurance exer-
cise tend to increase testosterone levels in both females 
(Consitt et al., 2002; Cumming et al., 1987; Nindl et al., 
2001) and males (Hayes et al., 2015). Elevated circulating 
cortisol levels have been reported after intense intermittent 
or continuous endurance exercise in males (Kraemer et al., 
1999; Sari-Sarraf et al., 2006) and females (Consitt et al., 
2002).   Gender  differences  in  cortisol  and  testosterone  
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levels have been reported in volleyball tournaments, which 
seem mainly associated to the intensity of the efforts during 
the matches (Peñailillo et al., 2018). 

Although the effects of diverse exercise types on the 
endocrine and immune responses have been reported, there 
is still a paucity of data on the responses after a HIIT ses-
sion and whether these responses differ between males and 
females. Therefore, besides the well documented effects of 
HIIT training on health and sport performance, the prophy-
lactic role of this type of training needs to be investigated, 
considering possible gender differences. The aim of this 
study was to assess the effect of an acute HIIT session on 
endocrine- and mucosal immune function of male and fe-
male endurance athletes. To this end, endocrine and im-
mune responses were monitored through the changes in 
salivary testosterone, cortisol, IgA and sAA concentrations 
after a HIIT session. We hypothesized that one HIIT ses-
sion  would induce a decreased immune response and fa-
vour catabolic processes through a decrease in the Testos-
terone/Cortisol ratio in the early recovery period in both 
males and females 
 

Methods 
 

Participants  
Subjects’ characteristics are presented in Table 1. Ten male 
and ten female long distance national level runners volun-
teered to participate. The inclusion criteria included: aged 
between 18 - 40 years, participating in ≥ five training ses-
sions/week, > 4 years of systematic long distance running 
training, national competition experience, peak oxygen up-
take (VO2peak) ≥ 50ml/kg/min for males and ≥ 40ml/kg/min 
for females, and no recent musculoskeletal injuries (con-
tinuous training in the 6-month period before intervention), 
cardiovascular or infectious diseases. Female participants 
were evaluated in the follicular phase of their menstrual cy-
cle to minimize potential effects of estrogen on muscle 
stress caused by exercise (Enns et al., 2007). The study 
conformed to the Code of Ethics of the World Medical As-
sociation (Declaration of Helsinki) and was approved by 
the University’s Ethics committee.  
 
Table 1. Subjects’ characteristics. Data are means ± SD. 
 Females (n=10) Males (n=10)
Age (years) 25.8 ± 6.2 21.9 ± 0.8
Height (m) 1.62 ± 0.07 1.75 ± 0.02 *
Weight (kg) 55.7 ± 5.9 67. 8 ± 1.8 *
BMI (kg/m2) 21.3 ± 1.6 22.4 ± 0.6
FM (%) 12.9 ± 1.3 10.3 ± 0.2 *
VO2Peak (ml/kg/min) 45.9 ± 3.5 55.4 ± 2.9 *

BMI: Body mass index, FM: Percent fat mass, VO2 peak: peak ox-
ygen consumption. * p < 0.05. 
 

Body composition and VO2peak measurements 
Body composition was assessed by body mass index and 
body fat percentage as estimated from the sum of six skin 
folds (Slimguide Caliper) (Legaz Arrese et al., 2006).      
VO2max was measured using an incremental running proto-
col on a treadmill (h/p/cosmos pulsar® 3p, Germany), dur-
ing which gas exchange was assessed using a breath-by-

breath gas analyser (Ergocard, Medisoft, Belgium). The in-
cremental running protocol was started at 11km/h for male 
and 10km/h for female participants. The intensity was in-
creased by 1km/h every 2min, with a fixed slope of 1.5%. 
VO2max criteria were: 1) Plateau in VO2 despite increase in 
workload, 2) Respiratory exchange ratio (RER) ≥ 1.10, and 
3) Maximal heart rate expected for age (220 bpm - age). 
Tests were terminated when two of these three criteria were 
met (Castro-Sepulveda et al., 2019).   
 
Intervention  
The participants attended the laboratory to perform an 
acute HIIT 5-7 days after the VO2peak test. They were in-
structed to refrain from any intense physical activity, die-
tary supplementation and pharmacological intake in the 
48h prior to the intervention. Furthermore, they were not 
prohibited from consuming tobacco, alcohol and caffeine 
in the 12h prior to the HIIT session. A standardized diet 
with a high carbohydrate (125g) and protein content (21g) 
was provided for breakfast and lunch on the day of the in-
tervention. The HIIT session was performed after two 
hours of fasting, between 3:00pm and 6:00pm, to minimize 
hormonal fluctuations. The session consisted of ten, 4-min 
running intervals at an intensity that elicited 90% of 
VO2peak, which corresponded to a speed of 15.9 ± 6.8 km/h 
for male and 14.6 ± 4.7 km/h for female participants. Each 
interval was separated by two min of rest. The protocol in-
cluded a 3-min warm-up and a 3-min cool-down at 45% of 
VO2peak at an average speed of 7.1 ± 0.4km/h for male and 
7.8 ± 0.4 km/h for female participants. During the rest pe-
riods, the participants were instructed to remain on the side 
of the treadmill and be prepared to resume exercise on the 
treadmill 30s before the next interval. Participants were su-
pervised by the same examiner, who monitored their heart 
rate (HR) to ensure that the exercise was performed at the 
prescribed intensity. The coefficient of variation (CV) for 
the present study was 5.3% for HR. The rate of perceived 
exertion (RPE) was recorded after completing each inter-
val. Participants were asked to rate their perceived exertion 
on a Borg 6-20 scale (Moreira et al., 2009). The CV for the 
present study was 20.9% for RPE. Blood lactate levels 
were assessed immediately after exercise, using a Lactate 
Pro 2 analyser (Arkray KDK, Japan) on a capillary blood 
sample and the CV for lactate levels was 52.6%.  
 
Saliva collection  
Saliva samples were collected 5 min before (PRE-) and 20 
min after (POST-) exercise as detailed in (Peñailillo et al., 
2015). 
 
Saliva Analysis 
Enzyme-linked immunosorbent assays (ELISA) were used 
to analyze cortisol, testosterone, sAA and IgA concentra-
tions according to the manufacturer’s protocol (Salimet-
rics, USA). All the analyses were performed in duplicate. 
Furthermore, testosterone to cortisol ratio (T/C) was calcu-
lated. The CV for the present study was 2.1% for cortisol, 
3.2% for testosterone, 3.2% for IgA and 5.5% for sAA. 
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Statistical Analysis 
Data are presented as mean and standard deviation (mean 
± SD) in the text and tables. Data for figures are presented 
as mean and standard error of the mean (mean ± SEM). To 
determine  the  distribution of the data a Shapiro-Wilk test  
was performed prior to statistical model selection. After 
confirming normality, a two-way repeated measures anal-
ysis of variance (ANOVA) was used for the assessment of 
time, gender and interaction (time x gender) on HR, RPE 
and lactate variables. When a significant interaction effect 
was found, a Fisher’s LSD test was used for pairwise com-
parisons. Paired sample t-tests were used to analyze differ-
ences between 5 min before (PRE-) and 20 min after 
(POST-) exercise values of IgA, sAA, cortisol, testosterone 
and T/C ratio values in males, females, and males and fe-
males combined. Statistical significance was set at 0.05. 
All statistical analysis was completed with SPSS 21.0 
(SPSS Inc., Chicago, IL, USA).  
 

Results 
 

Heart rate, RPE and lactate levels 
Figure 1A shows the changes in mean HR (as percentage 
of HRmax) during the active intervals. HR was on average 
5.0 ± 0.0% higher in females than males (main gender ef-
fect; p = 0.008). HR increased gradually throughout the 
course of the HIIT session in both males and females (main 
time effect; p < 0.001). No interaction effect was found for 
HR during the intervals (time x gender: p = 0.97). HR dur-
ing the recovery intervals increased gradually when pro-
gressing throughout the HIIT session in both males and     

females (main time effect: p < 0.001, Figure 1B). HR dur-
ing recovery was similar between males and females (main 
gender effect: p = 0.68 and interaction effect: p = 0.25, Fig-
ure 1B). RPE increased with the repetition of intervals in 
both males (33 ± 10%) and females (16 ± 5%) (main time 
effect: p < 0.001). However, there was a difference in RPE 
scores between males and females over the time-course of 
the HIIT session (time x gender effect: p < 0.001, Figure 
1C). Blood lactate levels at the end of the HIIT session 
were similar in male and female participants (5.9 ± 
0.8mmol/L and 5.1 ± 1.0 mmol/L, respectively) as shown 
in Figure 1D. 
 

IgA and alpha-amylase levels 
Resting sIgA levels of male and female participants were 
similar (p = 0.34). Likewise, a similar increase in sIgA lev-
els was observed in both males (24 ± 6% p = 0.004, Figure 
2A) and females (27 ± 3% p = 0.03, Figure 2B) after acute 
HIIT protocol compared to their respective 5 min pre-ex-
ercise values. An increase of 25 ± 4% across all partici-
pants in sIgA levels was observed after acute exercise 
(PRE: 138 ± 14ug/ml, POST: 184 ± 16ug/ml; p < 0.001, 
Figure 2C). 

Resting sAA levels were ~1.5 times higher in male 
than female participants (p = 0.02). sAA levels increased 
by 44 ± 22% in male (p = 0.036, Figure 2D) and by 71 ± 
26% in female participants (p = 0.026, Figure 2E) com-
pared to their respective 5 min pre-exercise values. Sali-
vary alpha-amylase levels across all participants increased 
by 59 ± 17% 20 min after exercise (PRE: 117 ± 15U/ml, 
POST: 284 ± 61U/ml; p = 0.007, Figure 2F). 
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Figure 1. Heart rate during active intervals (A), heart rate during recovery intervals (B), RPE after completing each 
interval (C), post-exercise lactate levels (D). Values are expressed as means ± SEM (n=10 in each group). # p<0.05 between males 
and females, * p<0.05 compared to the first interval. 
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Figure 2. Salivary IgA levels in males (A), females (B) and all participants(C). Salivary alpha-amylase in males (D), females 
(E) and all participants (F). 5 min before (PRE) and 20 min after (POST) exercise. Values are expressed as means ± SEM (n=10 in each 
group for A, B, D and E; n=20 in each group for C and F). *p<0.05, **p<0.01, ***p<0.001 between 5 min before and 20 min post-exercise. 

Table 2. 5 min pre- and 20 min post- exercise salivary cortisol, testosterone levels and T/C ratio in males and 
females combined (all participants), and males and females individually. Data are means ± SD. 

  All participants Males Females 

Cortisol (nmol/L) 
PRE 9.7 ± 1.9 10.3 ± 1.7 9.0 ± 1.9  
POST 18.6 ± 7.4 17.3 ± 6.9  19.9 ± 8.1  
p-value <0.001 0.002 0.005 

Testosterone (nmol/L) 
PRE 3.2 ± 2.6 4.8 ± 2.6 1.6 ± 1.5  
POST 3.4 ± 2.5 5.1 ± 2.3 1.6 ± 1.0  
p-value 0.60 0.14 0.52   

T/C ratio 
PRE 0.31 ± 0.24 0.45 ± 0.23  0.17 ± 0.15  
POST 0.23 ± 0.21 0.35 ± 0.23 0.11 ± 0.15  
p-value 0.25 0.09 0.22  

 
Cortisol and testosterone levels and T/C ratio  
Resting salivary cortisol levels were similar in male and 
female participants (p = 0.18). Salivary cortisol levels in-
creased by 48 ± 17% across all participants 20 min after 
acute exercise (p < 0.0001), with no differences observed 
between male and female participants (Table 2). Cortisol 
levels increased by 41 ± 24% in male (p = 0.015) and by 
55 ± 24% in female participants (p = 0.005) when com-
pared to the 5 min pre-exercise values. Resting salivary tes-
tosterone concentrations were ~ three times higher in males 
than females (p = 0.002). Testosterone was unchanged 20 
min after HIIT in both males (p = 0.087) and females (p = 
0.078). Resting T/C ratio was 32 ± 20% higher in males 
than females (p = 0.005). 
 
Discussion 
 
The main findings of this study were that 20 min after com-
pleting a HIIT session, sIgA, alpha-amylase, and cortisol 
levels were increased to a similar extent in both males and 
females, whilst testosterone and the T/C ratio remained sta-
ble. This suggests that the physiological stress produced by 
this HIIT session does not reduce immune function. More-
over, the anabolic/catabolic balance was preserved 20 min 
after an acute HIIT session. Therefore, we reject our hy-

pothesis that one session of HIIT results in a decreased im-
mune response and favours catabolic processes in both 
males and females. 

Our HIIT protocol elicited higher average HR val-
ues in the female than the male participants across the ac-
tive intervals. This was probably due to a greater strain on 
the females’ cardiovascular system (Laurent et al., 2014). 
Like (Wheatley et al., 2014), we found higher %HRmax 
and %VO2peak in females than males when exercising at the 
same relative intensity. During the recovery intervals, the 
HR of both males and females gradually increased with the 
number of active intervals completed and tended to remain 
high relative to the first interval. Furthermore, females re-
ported greater perceived exertion after the first active inter-
val than males. However, after normalizing the RPE ob-
tained with HRmax in each interval no difference between 
males and females was found (data not shown). This is in 
concordance with a previous study using relative physical 
units of work such as velocity (Robertson et al., 2000). 
Similarly, we found no difference in %HRmax in the re-
covery intervals between males and females. Previous 
studies have found no differences in resting heart rate be-
tween males and females (Ryan et al., 1994; Pavlik et al., 
1999). However, we accept that not having assessed resting 
HR and resting lactate levels to be a limitation to our study. 
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Decreases in salivary IgA concentrations have been 
reported after both acute and chronic exercise, and in inter-
mittent as well as continuous exercise. For instance, IgA 
concentrations were reduced by 30% after three Wingate 
tests (MacKinnon and Jenkins, 1993) and by ~50% imme-
diately post-marathon race (Nieman et al., 2006). A 75% 
decrease in IgA has also been reported after a soccer match 
in elite male soccer players (Peñailillo et al., 2015). How-
ever, others have found sIgA levels to be unaffected after a 
maximal incremental intensity front crawl exercise in both 
males and females (Morgado et al., 2014) and after a cy-
cling HIIT session in males (Walsh et al., 1999). Here, we 
found increased sIgA levels in response to a running HIIT 
session in both males and females after HIIT. This con-
trasted with previous results indicating that strenuous en-
durance exercise leads to reductions in IgA within 24 hours 
(Trochimiak and Hübner-Woźniak, 2012), a period known 
as the “open window” during which athletes are more sus-
ceptible to upper respiratory infections (Neville et al., 
2006). Nonetheless, IgA levels and secretion rates have 
been found to be increased immediately after an incremen-
tal cycling test to exhaustion in male subjects (Allgrove et 
al., 2008). Similarly, IgA concentrations increased three-
fold in males after cycling at 80% of VO2max to exhaustion 
(Blannin et al., 1998). Short high intensity exercise could 
result in increased sIgA due to sympathetic stimulation, 
which increases IgA mobilization into saliva (Allgrove et 
al., 2008). Furthermore, increased sympathetic nervous ac-
tivity constricts the salivary glands (Li and Gleeson.,  
2005), which in conjunction with dehydration during exer-
cise (Walsh et al., 2004), may affect the saliva flow rate 
(Perez-Luco et al., 2019) and stress hormone regulation, 
including cortisol (Castro-Sepulveda et al., 2018). Thus, 
we accept that not having -measuremed the saliva flow rate 
was a limitation of this study.  Therefore, the increased 
sIgA levels found after completion of  our HIIT protocol 
suggest that this HIIT protocol did not induce negatively 
impact immune function. 

Similar to a previous study, the current study found 
greater baseline levels of sAA in males than females (Carr 
et al., 2016). This may reflect heightened tonic arousal in 
men or greater anticipatory anxiety related to the exercise 
session. Salivary alpha-amylase concentrations increased 
20 min after the HIIT session in both males and females, 
reflecting the sympathetic response to the physical stress 
induced by this kind of exercise. Our findings are in con-
trast with a recent report by Kilian et al. (2016), in which a 
single bout of HIIT produced higher sAA concentrations 
than high volume endurance training, but failed to reach 
significance over time or between groups. The authors sug-
gest that their protocol (4 x 4min intervals at 90-95% peak 
power output, separated by 3min rest) was not sufficient to 
increase sympathetic activity (Kilian et al., 2016). The 
acute concentration of sAA was found to be linearly corre-
lated with both intensity and duration (Rosa et al., 2014). 
Thus, the duration of our protocol with more repetitions 
and shorter recovery times may explain the increase in sAA 
after HIIT. The increased sAA levels that have been rec-
orded after elite swimming (Diaz et al., 2012) and 
taekwondo (Chiodo et al., 2011) championships, have been 
suggested to be due  to both physical and physiological 

stress associated with competition (Diaz et al., 2012). As 
these strenuous events are very energy demanding, the 
sAA levels may be increased  in order to  accelerate the 
hydrolysis of starch to glucose and maltose (Kivlighan and 
Granger, 2006). Beyond this role in energy provision, sAA 
could modulate mucosal immunity, since it inhibits the ad-
herence and growth of microbial agents (Papacosta and 
Nassis, 2011). In addition to the high IgA levels found in 
response to our HIIT protocol, the increments in sAA lev-
els may enhance immunity and reduce the risk of acute in-
fection. Thus, we suggest that our HIIT protocol may in-
duce a protective rather than a negative immune response.  

Cortisol play an important role in response to stress, 
in skeletal muscle recovery, and is involved in the activa-
tion of the hypothalamic-pituitary-adrenocortical axis 
(Hackney and Walz, 2013). Salivary cortisol levels have 
been reported to increase in relation to the intensity and du-
ration of continuous endurance exercise in males (Jacks et 
al., 2002) as well as high intensity short duration endurance 
exercise in females (Consitt et al., 2002). Furthermore, in-
creased cortisol levels have also been reported during com-
petition, including after a triathlon race in middle-aged 
males (Hayes et al., 2015) and after a 10-mile race in fe-
males (Consitt et al., 2002). Our results are in line with 
these previous studies, as cortisol levels were increased in 
both males and females (Kraemer et al., 1999; Consitt et 
al., 2002).  Given that cortisol is a well-recognized physio-
logical stress marker, this indicates that the exercise proto-
col implemented in our study was sufficiently stressful.  

Unexpectedly, salivary testosterone levels were un-
affected by our HIIT protocol in both males and females.  
Previously, short bouts of intensive endurance exercise has 
been reported to increase plasma free testosterone levels in 
trained subjects (Hackney et al., 2012). As salivary levels 
have been shown to reflect plasma free testosterone (Gatti 
and De Palo, 2011), we hypothesized that salivary testos-
terone would increase after the HIIT session in the present 
study. However, similarly to cortisol, both the intensity and 
the duration of the stimulus affect the testosterone response 
(Consitt et al., 2002). Given that the duration of the exer-
cise protocol in our study, i.e. 60min, was longer than that 
used by Hackney et al (2012), i.e.45min,, it is likely that 
the intensity of the intervals is more decisive in the regula-
tion of testosterone levels. Indeed, the intensity of the ac-
tive intervals corresponded to 100-110% of VO2peak for 90s 
vs. 90% for 4min in our study. Thus, the intensity of our 
protocol may not have been sufficient to modify salivary 
testosterone concentrations. Furthermore, the lower resting 
and exercise-induced testosterone levels that have been re-
ported as a result of training (Consitt et al., 2002) may have 
dampened the testosterone response in our participants 
who were  national level endurance athletes . Therefore, it 
is possible that either the intensity of the exercise or the 
training background of our participants, or both may have 
resulted in the  testosterone levels being unaffected by the 
HIIT session.  

The tendencies towards a reduced T/C ratio 20 min 
after exercise in both males and females was therefore 
mainly due to the increased cortisol concentrations. The 
acute effect on the T/C ratio following the HIIT session 
may have been influenced by the intensity, duration and the 
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timing of measurement. In the present study, testosterone 
and cortisol levels were only assessed 20 min after com-
pleting the HIIT session. Hence, possible changes in the 
T/C ratio across time, driven either by cortisol or testos-
terone responses cannot be discarded.   
 
Conclusion 
 
This study is the first to examine the immune and endocrine 
responses in endurance athletes 20 min after a single bout 
of HIIT and to evaluate whether gender affects these re-
sponses. We found that both males and females have in-
creased salivary IgA, alpha-amylase and cortisol levels, 
whilst testosterone and the T/C ratio remained unaffected 
20 min after the HIIT session. Together, this suggests that 
the physiological stress produced by a HIIT session does 
not reduce immune function and maintains the ana-
bolic/catabolic balance 20 min after exercise. These find-
ings may be of practical importance to athletes with auto-
immune disorders who could use this HIIT protocol to re-
duce the risk of developing a flare-up during training. 
However, further investigation is warranted to exclude a 
delayed response in the hours or days following HIIT. 
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Key points 
 
 This study is the first to examine the immune and en-

docrine responses in well-trained subjects after a sin-
gle bout of HIIT and to evaluate the influence of the 
gender on those responses. 

 After acute session of HIIT, the catabolic/anabolic 
balance was conserved, though cortisol levels in-
creased in both gender, testosterone levels remained 
unchanged after HIIT exercise. 

 Interestingly, one session of HIIT induced a protective 
immune response since salivary IgA and sAA concen-
trations increased in both men and women. 

 HIIT session did not cause immune risk and the ana-
bolic/catabolic balance was preserved.  

 However, further investigation is warranted to ex-
clude a delayed response in the hours or days follow-
ing HIIT. 
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