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Abstract: Studies have demonstrated the positive effects of acupuncture on athletic 

performance. The aim of this study was to determine the acute effects of acupuncture on 

heart rate, the perceived exertion scale and lactate levels in recreational athletes. Fifteen 

competitive males engaged in HIIT. The characteristic was 29.86±2.51 years old, heart rate 

reserve 59.00±3.33, lactate 3.17±0.50 mM/DL. The subjects were submitted to two exercise 

sessions. Both training sessions consisted of 10 burpees, 12 thrusters and 14 box jumps (75 

cm high) for 12 minutes. Activity intensity was between 85 and 95% of maximum heart rate. 

Acupuncture points: ST36, L3, LI11. The student’s t-test was adopted, Shapiro-Wilk test was 

applied for normality, and Pearson correlation. There was a positive correlation of r = 0.69 

between lactate levels and heart rate. Lactate: Lac1 15.00±1.18 – Lac2 19.59± 1.46 p= 

0.0001*; Heart 1rate: HRF 163.71±7.27 – HRF2 177.60±6.99 p=0.0001*; Blood pressure: 

SBP1 174.86±1.57 – SBP2 180.86±1.77 p= 0.0001*; PES1: 19.4±1.14; PES2 16.8±0.84 p= 

0.0001*; weight1 – 182,57±12,05; weight 2 206,43±11,39 p=0.0325*. Acupuncture 

increased lactate accumulation, heart rate and blood pressure, suggesting that the exertion 

reached after acupuncture is higher than without acupuncture. The acupuncture technics 

improved the athlete performance. 
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1. Introduction 

The level of resting serum lactate is a potential predictor of muscle exertion during 

training or competition (1, 2). In this respect, high-intensity activities, like nearly all sports 

competitions, accumulate lactate due to cellular energy metabolism, which is unable to 

mobilize the entire amount of pyruvate produced for the Krebs cycle. As such, lactate 

dehydrogenase (LDH) action is required to convert this metabolite into lactate for export into 

the blood, given that the accumulation of one or the other inside the cell compromises 

adequate cell metabolism (3).  

A series of actions were suggested to accelerate blood lactate clearance, such as active 

rest, consisting of low-intensity cyclic physical activity (4) and cold water immersion (5). 

This is because faster removal may be a physiological and athletic advantage, given that 

metabolically, lactate may decrease an athlete’s physical performance, particularly when 

they compete in more than one event over a short period of time (6). 

Acupuncture, an oriental technique with proven benefits for human health (7), involves 

needle insertion into specific sites of the body to stimulate them and release so-called chakra 

energy. According to traditional oriental medicine, vital energy retained at these points may 

be the cause of disorders (8). 

Studies have demonstrated the positive effects of acupuncture on athletic performance. 

It has shown curative properties for joint and muscle injuries, in addition to improving sport 

performance, endurance, resistance, muscle strength and power (9-12).Specifically with 

respect to endurance, acupuncture causes positive changes in anaerobic threshold, maximum 

heart rate and faster post-exercise recovery (10, 13). However, its relationship with energy 

metabolism and lactate clearance has been little discussed in the literature, suggesting the 

need for investigations that may elucidate this possible relation.  

Introduce techniques with low cost and low adverse effects promoted by non-steroidal 

anti-inflammatory drugs, like gastrointestinal bleeding, oliguria, fluid retention, decrease 

excretion of sodium (14). It is also essential to evaluate the suitability and sustainability of an 

intervention. Suitability refers to ‘the quality of being right or appropriate for a particular 

person, purpose or situation’ and Sustainability is ‘the ability to be maintained at a certain 

rate or level’. It ‘requires its own evaluation, apart from and usually after, an evaluation has 

shown positive results for the programmed intervention itself (15). 

Thus, techniques that can improve athletic performance, promote tissue protection, and 

avoid injury without the use of medication should be explored by the sport community. 

Techniques such as acupuncture may be a viable strategy for increasing performance. 

Therefore, the aim of this study was to determine the acute effects of acupuncture on heart 

rate, the perceived exertion scale and lactate levels in recreational athletes engaged in 

high-intensity interval training. 

2. Materials and Methods  

This is a quasi-experimental study composed of a convenience sample of volunteers, 

without a control group (16). The study was approved by the UNESA (Estacio de Sá 

University) Research Ethics Committee, under protocol no. 3.203.302 and complied with 

Declaration of Helsinki guidelines. 
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The sample consisted of 15 recreational athletes male Cross fitters engaged in 

high-intensity interval training, not using androgenic anabolic steroids, active for more than 

six months, with a minimum of five sessions per week, each lasting at least 50 minutes. 

Exclusion criteria were individuals with recent bone, muscle or joint injury, those in recovery, 

using analgesics or anti-inflammatories, orthoses or prostheses, alcohol drinkers and smokers, 

and those taking antidepressants, beta blockers, appetite suppressants or androgenic anabolic 

steroids. Fifteen of the 24 volunteers interviewed were selected for the study. (table 1) 

Data collection occurred at the Exercise Physiology Laboratory of Estácio de Sá 

University, Cabo Frio Campus, with subjects sitting for 10 minutes before procedures.  

Blood pressure was measured with an aneroid sphygmomanometer (Premium Grafite, Brazil) 

and a stethoscope (Littmann Classic III, USA). To measure serum lactate, one drop of 

peripheral blood was collected from the ear lobe with a metal lancet and a test strip (BM 

Lactate REF- 03012654 370 Accutrend PLUS), and analysis conducted with a lactate meter 

(Accutrend Lactate Roche, Manheim, Germany).  

Height was measured with a stadiometer (Cardiomed – Brazil) accurate to 5 

millimeters, and body mass index with a digital balance (Wiso, China). Blood was collected 

again 5 minutes after the intervention. The seven skin protocol for men was used to identify 

body fat percentage (17)  

The subjects were submitted to two exercise sessions with a seven-day interval 

between them. Both training sessions consisted of 10 burpees, 12 thrusters at 85% maximum 

load and 14 box jumps (75 cm high) for 12 minutes. Activity intensity was between 85 and 

95% of maximum heart rate, monitored by a Polar A370 (Finland). The participants were 

instructed to perform the task as fast as possible, with the largest number of repetitions, at the 

highest intensity possible during the entire intervention. They were verbally encouraged 

throughout the intervention and allowed a 30-second rest every 3 minutes (18-20). 

Although the second session used the same methodological procedures, acupuncture 

was applied for 20 minutes before its onset, at points E36, IG4, IG11 and F3. Lactate was 

measured five minutes before and five minutes after the session.   

It was applied a heterodox model acupuncture, puncturing the needle right 

perpendicular to skin. Points used were: stomach (ST) 36 is located 1 cm laterally to the tibial 

crest at the height of the groove below the tibial plateau; liver (L) 3 between the first and 

second metatarsal bones; IG4 at the angle between the first and second metacarpal; and large 

intestine (LI)11 at the lateral extremity of the elbow flexion skin crease (Lima, 

2015).DongBang needles (China), caliber 0.20 x 0.30 mm, were used at an insertion depth of 

1.00 to 3.00 centimeters.  Needle application time was 20 minutes.The data were analyzed 

by IBM SPSS 23 software and presented as mean and standard deviation. The Shapiro-Wilk 

test was used to verify the normality and homogeneity of data variance. The student’s t-test 

was adopted with a 5% significance level. Pearson’s correlation was conducted between 

lactate levels and heart rate. 

 

3. Results.  
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After calls twenty four volunteers were interviewed but fifteen volunteers were accepted 

to participate the study. The others were refused: four by less time of practice, two by recent 

muscular lesions and three by steroids ingestion. 

Table 1: Clinical and physical characteristics of the sample. 

Participant Characterization (n= 15) 

Age (Years) 29.86±2.51 

Weight (Kg) 73.08±8.54 

Height (Cm) 1.76±8.74 

%Fat (7 skin) 15.13±0.67 

BMI (Kg/m2) 25.56±2.79 

Lactate (mM/DL) 3.17±0.50 

HRR (BPM) 59.00±3.33 

SBP (mm/Hg) 110.62±2.05 

DBP (mm/Hg) 80.41±1.22 

Legend: Kg= kilograms; Cm= centimeters; BMI= body mass index; Kg/ m2= kilograms per square meter; % 

Body Fat = seven skin, HRR = heart rate reserve, SBP = systolic blood pressure, DBP = diastolic blood 

pressure. 

The sample showed was characterized overweight by BMI (25.56±2.79) and % fat 

(15.13±0.67) showed the group have lower fat mass, levels of lactate on rest (3.17±0.50), 

may be all volunteer made a section of work out a day before 

It was applied a Pearson correlation test between lactate levels and heart rate. There 

was a positive correlation of r = 0.7846 (p<0.05). Lactate showed greater accumulation after 

acupuncture (Fig. 1A) (before start test lac 3.17±0.50; lac1 19.59±1.46 and lac2 19.59±1.46; 

p= 0.0004). For HRF, acupuncture resulted in greater lactate accumulation after acupuncture 

(Fig. 1B) (HRF 59.71±4.10, HR1 163.71±7.27 and HR2 177.60±6.99; p=0.0001). Blood 

pressure was also higher after acupuncture (SBP 110.32±3.10, SBP1 174.86±1.57 and SBP3 

180.86±1.77, p= 0.0001), the consumption of oxygen was VO2 1the perceived exertion scale 

(PES) was lower in the group after acupuncture (PES1 - 19.4±1.14 and PES2 - 16.8±0.84; 

p=0.001). Finally, the weight reached at final of the test was WEI1 – 40.00 ±7.07, WEI2 – 

49.00±5.48 (Watts). 
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Figure 1: Statistical results of variables analyzed  

 

Legends: 1- final results without acupuncture; 2 -final results with acupuncture; lac – lactate 

mM/DL; HRF – heart rate frequency; SBP - systolic blood pressure; PES -perceived effort 

scale; WEI1 – weight without acupuncture (watts); WEI2 - weight with acupuncture (watts); 

VO2-1 - weight without acupuncture ml/kg/min-1; VO2-2 - weight without acupuncture 

ml/kg/min-1 ; x - average; sd – standard deviation; Student t test; p value – Student t test; 

*statistical significance p <0.05 

 

4. Discussion 

The aim of the present study was to determine the effect of acupuncture on lactate 

removal, heart rate recovery, systolic blood pressure and PES. In this respect, one 50-minute 

CrossFit session with 30-second recovery intervals every 3 minutes was held in order to 

change the physiological parameters investigated here without previous acupuncture and 

seven days after the technique. Acupuncture increased exertion, resulting in higher lactate 

concentration, heart rate and systolic blood pressure, while PES declined. Taken together, 

these data suggest that acupuncture may influence the subject's ability to perform physical 

work without perceiving this increased exertion. 

A study conducted by Warr-Di Piero et al (21) aimed to determine lactate levels, heart 

rate and perceived exertion in athletes from different sports, submitted to high-intensity 

interval training. The authors observed an increase in the variables assessed during the 

activities and a positive correlation between lactate levels and heart rate similar to that 

observed here. 

In a study with thirty individuals, with the experimental group submitted to manual 

acupuncture, another group to electroacupuncture and a control group that received no 

intervention, the manual and electroacupuncture groups displayed  higher exercise intensity 

than the controls, corroborating the data found here (11, 22). The authors speculate that the 
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pain threshold may have been changed in the aforementioned study, which could have led to 

higher levels of exertion without perception showing the same trend. 

H. Ma, Liu, Wu, & Zhang (12) observed that acupuncture at rest after sixteen 

500-meter sprints at maximum velocity resulted in lower lactate concentrations in the 

acupuncture group compared to controls, in contrast to what occurred in the present study. 

However, Kimura, Takeuchi, Yuri, & (23) observed that acupuncture increased local 

circulation, primarily by producing nitric oxide, which induces vasodilation and stimulates 

the production of substances that alleviate pain. This was subsequently corroborated by Ma et 

al.(24), who reported that participants exhibited less perceived pain, allowing them to 

exercise with greater intensity, which may help explain our findings in the CrossFit group. 

Applying needles at points PC6 and E36, the latter also used in the present study, was 

shown to reduce heart rate and lactate levels after 60 minutes (25), suggesting that the 

technique accelerated the recovery of athletes, similarly to that demonstrated here, where the 

physiological variables under study recovered in less time than those of the group submitted 

to acupuncture before exercise. 

Applying one acupuncture session seems to maximize athletic exertion by decreasing  

pain perception, as previously reported by Hübscher, Vogt, Ziebart, & Banzer(26).These 

authors concluded that a single session of manual acupuncture can significantly increase the 

level of isometric exertion in relation to controls. 

5. Conclusions 

Acupuncture seemed increased lactate accumulation, heart rate and blood pressure, 

suggesting that the exertion reached after acupuncture is higher than without acupuncture, 

and the decline in perceived exertion may have been due to the change in pain perception 

resulting from high-intensity physical activity during sports. The acupuncture technics will 

improve the athlete performance. On this case, we suggest use this practice thirty minutes 

before the work out or race. It will allow the effects of acupuncture during the activity. The 

limitations of this study were: the non-observations and quantification of the maximal 

oxygen consumption, the “n” of the subjects relatively small, the impossibility of the 

quantification of the other biochemical markers that could interact with the markers here 

quantified, and, the food intake did not was controlled. Therefore, we suggest the observation 

of the female athletes, the control de food intake, a widest biochemical markers observation, 

to investigate other athletes of a high level of performance, insert and discuss other physical 

quality power, strength, stretching, and body composition. 
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