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ORIGINAL ARTICLE

Acute Cardiovascular Response to a Session of 
Auriculotherapy in Normotensive Individuals
Respostas cardiovasculares agudas à uma sessão de auriculoterapia em indivíduos normotensos

Ana Paula Ferreira, Thiago Casali Rocha, Antonio Fernandes Ervilha Neto, Karine Lara da Silva Rodrigues, Laís Barretto 
Aleixo, Plinio dos Santos Ramos

ABSTRACT
Introduction. Auriculotherapy is a treatment based on Traditional Chinese Medicine, for normalization and balance of the organism 
through stimulation of the ear. Purpose. To evaluate the modulation of the autonomic nervous system and the physiological repercussions 
due to an acute auriculotherapy session. Methods. This is a quasi-experimental, controlled clinical trial, which evaluated cardiovascu-
lar responses with T4s e HRV before and immediately after a auriculotherapy session in 10 normotensive young adults male subjects 
ranging in age from 18 to 24 years. Results. There were no significant differences in relation to variables related to cardiac autonomic 
control represented by HRV in the domains of time and frequency before and after auriculotherapy (p>0.05). The HR measured before 
and after the evaluation did not show significant differences between the two moments (p>0.05). There was a significant reduction in 
SBP after acute auriculotherapy of volunteers (p=0,03). Conclusion. Based on the above, we verified that further studies are needed to 
determine the contribution of auriculotherapy to cardiovascular treatments. Our findings suggest a possible contribution of this technique 
to the reduction of SBP.
Keywords: auriculoterapia; heart rate variability, 4-second test.

RESUMO
Introdução. A Auriculoterapia é um tratamento baseado na Medicina Tradicional Chinesa, para normalização e equilíbrio do organismo 
através de estimulação da orelha. Objetivos. Avaliar a modulação do sistema nervoso autônomo e as repercussões fisiológicas decor-
rentes à uma sessão aguda de auriculoterapia. Métodos. Trata-se de um estudo de natureza quase - experimental, do tipo ensaio clínico 
controlado, que avaliou as respostas cardiovasculares com o T4s e VFC antes e imediatamente após uma sessão de auriculoterapia, 
em 10 indivíduos adultos jovens normotensos do sexo masculino, com amplitude de idade entre 18 e 24 anos. Resultados. Não houve 
diferenças significativas em relação as variáveis relacionadas ao controle autonômico cardíaco representadas pela VFC nos domínios 
do tempo e frequência antes e após a auriculoterapia (p>0,05). A FC mensurada antes e após a avaliação, também não apresentou 
diferenças significativas entre os dois momentos (p>0,05).  Houve redução significativa da PAS após aplicação da auriculoterapia de 
forma aguda nos voluntários (p=0,03). Conclusão. Mediante o exposto, nossos achados sugerem uma possível contribuição da técnica 
na redução da PAS, demonstrando também que houve um comportamento de redução da FC, sendo importante verificar um maior 
tempo de estimulação dos pontos auriculares, para analisar o seu efeito sobre os ramos simpáticos e parassimpáticos. Portanto, são 
necessários mais estudos para determinar a contribuição da auriculoterapia para tratamentos cardiovasculares. 
Palavras-chave: auriculoterapia; variabilidade da frequência cardíaca, teste de 4 segundos.
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INTRODUCTION

Auriculotherapy is a technique that has been used for 
thousands of years; it is a system to diagnose and treat physical 
and psychosomatic dysfunctions, based on the normalization of 
the organism1-4. It is also used as an alternative treatment, where a 
specific point is stimulated in the auricular pavilion represented by the 
external ear that connects with the whole human body4-8 and involves 
reflex neurological pathways, neurotransmitters, cytokines, immune 
system, among others. This technique, which is part of Traditional 
Chinese Medicine (TCM), is based on the principle that there is a 
harmonization of the obstructed meridian and that the ear is directly or 
indirectly connected with twelve of these meridians. When stimulated, 
the point can restore the balance between Qi (vital energy) and Xue 
(blood), with Qi crossing the meridians that correlate information from 
various parts of the organism1,9,10.

This relationship between cardiovascular system and 
auriculotherapy has already been described in some scientific 
evidences that have already demonstrated the repercussion of 
the technique in the cardiovascular autonomic nervous system 
(ANS)2,11-13. Atrial stimulation, through hypotensive points, can 
elevate the activation of the vagus nerve1,3,14,15, with consequent 
reduction of blood pressure and heart rate (HR), accelerating blood 
flow. This stimulus alters the ability of the heart to respond to various 
physiological and environmental stimuli, or that is,  by altering heart 
rate variability (HRV)1,14,16.

 Auriculotherapy has been widely used to treat cardiovascular 
diseases and has effects that are associated with blood pressure 
control, which has modulators such as renin-angiotensin, endothelin, 
aldosterone and also neurotransmitters such as glutamate, GABA, 
serotonin and endocyaninoids5,11,17. Thus, this technique can act 
in the ANS, stabilizing the thermoregulatory center through the 
modulation of neurotransmitters, resulting in a reduction in the activity 
of the sympathetic nervous system12,17-19. The physiological effects of 
auriculotherapy can modulate these neurotransmitters through the 
Ambiguous Nucleus, Dorsal Motor Nucleus of Vagus and Nucleus 
of Solitary Tract (NST)12,14,20.

The nerve endings that are located in the heart, aorta and 
carotid, send their axons through the cranial nerve in the region of 
the brainstem, forming part of the NST, mediating baroreceptors and 
reflex chemoreceptors. Through auriculotherapy, the NST is the main 
center for the regulation of cardiovascular function, representing 
an external stimulus. The efferent vagal nerves also have a role in 
cardiovascular inhibition1,14,16.

The selected auricular point induces cardiovascular inhibition, 
as it increases the NST response, and aortic baroreceptor signals 
are transmitted to the vagus nerves, leading to an increase in 

parasympathetic activity and modulating the central nervous system 
(CNS) and ANS6,16,17. In short, ANS is activated primarily by centers 
located in the spinal cord and the vagus nerve composes the sensory 
area, located in the dorsal horn of the spinal cord. Together with other 
branches, the most important of which is the vagus nerve, it mainly 
affects the shell and most parts of the auditory canal, consequently 
the cardiovascular system1,16,21.

Therefore, the aim of the present study was to verify the 
cardiovascular responses before and immediately after an 
auriculotherapy session, through T4s and HRV in normotensive 
young adults.

 METHODS

This is a quasi-experimental controlled clinical trial, which 
evaluated cardiovascular responses before and immediately after 
an auriculotherapy session in 10 young adult male patients ranging 
in age from 18 to 24 years. It should be noted that all the patients 
composing research read and signed a free and informed consent 
form, previously approved by the Research Ethics Committee of the 
institution (Opinion number CAE 58718916.9.0000.5103), according 
to Resolution 466/12 of the National Health Council.

The individuals composing the study made a visit to the 
physiology laboratory of the institution for the evaluation, being 
oriented not to ingest caffeinated and alcoholic beverages, as well 
as not to perform intense physical exercise in the last 24 hours and 
not to ingest food and liquids in the two hours before the realization 
of the tests.

Initially, an anamnesis was performed, which included information 
on medical history, medication use, smoking and physical exercise. 
Those individuals who performed 30 to 60 minutes of physical 
exercise per day, or 150 minutes per week, were considered physically 
active. Height was measured in centimeters by means of a millimeter-
precision stadiometer (Sanny, Brazil) and body weight was measured 
using a Digital Weight Scale (Welmy, Brazil), with an accuracy of 0.1 
kg. The BMI was calculated as weight in kilograms divided by the 
square of the height in meters (kg/m2). Then, blood pressure (BP) 
was measured at rest, using a sphygmomanometer and a Premium 
brand stethoscope, heart rate (HR) using the PowerLab, VFC and T4s 
systems. The auriculotherapy procedure was performed shortly after 
these measurements, followed by a re-evaluation of the previously 
mentioned parameters, as detailed below.

1.2.1 Resting HR
The mean HR at rest was obtained by means of an 

electrocardiographic tracing applied in the leads (CC5 or CM5) for 
10 minutes using the PowerLab system (PowerLab 4/25T and Lab 
Chart Pro 7; ADInstruments, Australia).
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1.2.2 Variability of Heart Rate
The individuals were evaluated according to the criteria 

recommended by the European Society of Cardiology and the North 
American Society of Pacing and Electrophysiology. The evaluation 
was performed at rest in the supine position for a period of 20 minutes, 
with the initial 10 minutes being used to stabilize the RR intervals and 
the next 10 minutes for recording and subsequent analysis. During the 
recording period, subjects were instructed to breathe at a respiration 
rate of 15 cycles/minute following the beep of a metronome. From 
the electrocardiogram record (PowerLab 4/25T and Lab Chart Pro 7 
software; ADInstruments, Australia), the intervals between R waves 
of sinus beats with precision of 1 ms that were analyzed in the time 
and frequency domain.

In the time domain, cardiac modulation was assessed by the 
SDNN, standard deviation of all normal RR intervals recorded in a time 
interval, rMSSD, the square root of the square mean of the differences 
between the adjacent normal RR intervals and pNN50, which 
represents the percentage of adjacent RR intervals with differences 
of duration greater than 50 ms. Frequency domain analysis was 
performed using the fast Fourrier transform using the LabChart 6 
software (AD Instruments, Australia). The spectral power density of 
the high frequency band (HF; 0.15 to 0.4 Hz) in normalized units (HF 
n.u.) was used as an index of cardiac vagal modulation.

1.2.3  4-Second Exercise
The T4s is intended to evaluate the integrity of the parasympathetic 

branch alone and consists of pedaling as fast as possible in an 
ergometer cycle without load, from the 4th to 8th second of a maximal 
inspiratory apnea with duration of 12 seconds. The T4s quantifies 
the CVA by means of the CVI, which represents the acceleration 
reflectively triggered by vagal cardiac inhibition, where RR intervals 
obtained by the duration of the cardiac cycles are analyzed through 
the electrocardiogram RR intervals. The volunteer follows four 
consecutive commands given by the evaluator: in the 1st command 
he performs a maximum and quick inspiration through the mouth; on 
the 2nd command he pushes the pedals as fast as possible; on the 
3rd he stops pedaling abruptly and in the 4th command he performs 
the expiration. 

It is worth mentioning that CVI, non-dimensional index obtained 
by T4s, which is a reliable and pharmacologically validated method, 
is obtained by the quotient or the ratio between the RR interval 
immediately before or the first exercise, whichever is longer (RRB), 
and shorter RR interval during exercise, usually the latter (RRC) 
(Figure 1). For the recording of the electrocardiogram during T4s, 
the same biological signal acquisition was used for the variables 
previously collected. Two T4s maneuvers were performed and the 
one with the largest CVI was used for analysis.

Figure 1. Electrocardiographic tracing of the Cardiac Vagal Index (CVI).
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1.2.4 Experimental Procedure - Auriculotherapy
Initially, a disinfection was performed in the auricular pavilions 

with cotton and 70% alcohol; after, a heating with the fingertips 
through friction at the apex of the ear (helix), until the characteristic 
flush was reached, and the bleeding was performed with an specific 
pen and disposable lancets with a hole in each apex of the ear being 
drawn from 3 to 5 drops of blood. A 10 cm curved surgical forceps 
was used to handle the adhesive tape with the seeds.

The hypotensive points were stimulated with two mustard seeds 
arranged in a square of 0.5 x 0.5 cm tape, bilaterally, following the 
channels and meridians of the ear. The stimulated points were: a) 
heart - gullet region, with two seeds arranged horizontally; b) heart 
organ - in the region of the cava shell, two seeds arranged horizontally; 
c) subcortex – intertragic notch, with two seeds arranged diagonally; 
d) occipital - end of the lobe together with the scaphoid fossa, with 
two seeds arranged vertically; e) shenmen - in the region of the 
triangular fossa, with two seeds arranged diagonally. These atrial 
points were pressed for five minutes and each point was stimulated 
for 10 seconds.      

RESULTS

Data on the demographic and anthropometric variables of the 
10 individuals evaluated will be presented in Table 1.

There were no significant differences in relation to variables 
related to cardiac autonomic control represented by HRV in the 

domains of time and frequency before and after auriculotherapy 
(p>0.05), as described in table 2.

The HR measured before and after the evaluation did not show 
significant differences between the two moments (p> 0.05) (Figure 2).

There was a significant reduction in SBP after acute 
auriculotherapy of volunteers (p=0.03) (Figure 3).

DISCUSSION

The present study aimed to quantify the oscillations that occurred 
in the ANS modulation, resulting from the auriculotherapy application, 
verifying the behavior of the sympathetic and parasympathetic 
branches, using the HRV and T4s tests. Auriculotherapy is based on 
the understanding that the auricular pavilion has connections with 
12 meridians and can restore the balance between blood and vital 
energy1,4,5,28. The ear is innervated directly by several pairs of cranial 
and spinal nerves, dividing into motor and sensory areas, and the 
vagus nerve is the most important, playing a role in cardiovascular 
and SNA regulation and affecting mainly the shell region5,6,16. This 
study aims to investigate the effectiveness of auriculotherapy in the 
reduction of HR and BP, by correlating with the physiological changes 
that occur through ANS. It is well known that auriculotherapy is an 
alternative treatment, which requires further studies to prove its validity 
in the scientific field.

The study findings showed a significant reduction in systolic 
blood pressure variable (SBP) (p<0.05) and a reduction in HRV 

Table 1. Demographic and anthropometric variables of the sample (n=10).
Variables Mean ± SD

Age (years) 21.4 ± 1.6
Body weight (Kg) 72.1 ± 12.3

Height (cm) 1.74 ± 0.05
BMI (Kg/m²) 24 ± 4.7

SD (standard deviation); BMI (body mass index).

Table 2. Heart Rate Variability (HRV) of indices obtained by linear methods in the time domain and at resting hate (p> 0.05).

Variable
(n=10)

Pre Post (5 min)
(mean ± SD) (mean ± SD)

Time domain
SDNN (ms) 143.3 ± 60.5 124 ± 40.4
rMSSD (ms) 162.6 ± 67.8 129.3± 47.3 
pNN50 (%) 208.8 ± 72.3 232.4 ± 154.8
Frequency domain
%LF (n.u.) 31.4 ± 10 28.9 ± 9.5
%HF (n.u.) 50.9 ± 9.9 52.1 ± 16.5
LF/HF 0.6 ± 0.3 0.6 ± 0.3
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Figure 2. The figure above shows the mean values of pre- and post-auriculotherapy HR.

Figure 3. The figure above shows the mean values of the SBP pre- and post-auriculotherapy.
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behavior in 10 individuals, even though there was no significant 
difference in HRV (p> 0.05). In the HR, there was an increase in this 
variable, and it was not statistically significant (p=0.59). In a study 
with patients with some type of pain, hypotensive points such as 
Shenmen, heart rhythm and contractility zone were stimulated and 
a significant reduction of HR was observed and 54% reported pain 
disappearance29. In a second study, we observed the recovery of 
athletes who were divided into two groups, one at auriculotherapy 
group and one control group. The maximum HR was lower than in the 
control group at 30 and 60 minutes4. In postmenopausal women, the 
increase in the sympathetic branch is related to sleep disturbance, 
and a pre- and post-test study was performed, measuring the HRV 
before auriculotherapy in 4 weeks of treatment with the points 
pressed every night. Cardiac discomfort decreased significantly 
(p<0.05) after 4 weeks12.

In the literature, there is several evidence linking auriculotherapy 
to HRV. A study of 12 active patients who had undergone a load 
test (10 RM), under cardiac monitoring, with mean RR interval 
differences being significant (p <0.001), and there was a decrease 
in HRV on exercise, even when performed in a short time30. In 
another study with 60 women, atrial points of the liver and spleen 
were stimulated for 5 days, being an 8-week treatment. Resting 
HR was observed at baseline and 9 weeks after treatment, with no 
significant difference between groups, but the sympathetic branch 
reduced after the fifth week of treatment9. In a third study, the right 
thenar muscle was stimulated, there was a significant increase in 
sympathetic activity, post-stimulation. When the ear was stimulated, 
there was a significant increase in the parasympathetic branch 
(p<0.05), indicating that auriculotherapy induces an increase in the 
HRV high frequency component21. 

There are some variables such as cardiac output, vascular 
resistance and ejection fraction that may have been determinant 
for HRV reduction and SBP reduction in the present study, since 
BP is directly proportional to cardiac output and vascular resistance 
and, in turn, cardiac output is directly related to HR and ejection 
fraction, thus there is a hypothesis of other variables that may have 
influenced the results obtained, since we only analyzed HR and 
BP. The baroreceptor reflex is a system of BP control, triggered by 
stretch receptors, which are found in the wall of the systemic arteries, 
being related to vascular resistance, stimulated above 100 mmHg, 
altering BP. Studies have shown that auriculotherapy stimulates 
the baroreceptor system to act on the vagus nerve, increasing 
parasympathetic activity and modulating CNS and ANS6,11,16,17. In 
the HR variable, no significant difference was found, most probably 
based on two study limitations, which were the sample size of 10 
volunteers and also due to the acute application of auriculotherapy, 
since in some studies the HR reduction was only observed after a 

considerable time of application, and some evidences showed 30 
and 60 minutes auricleotherapy applications or even several weeks of 
stimulation at a given point. In the frequency domain of the 4-second 
exercise test, it is observed that SDNN, representing the sympathetic 
and parasympathetic activity, reduced on auricleotherapy, since 
rMSSD and pNN50 that represent only the parasympathetic activity, 
obtained opposite results in auriculotherapy, and rMSSD reduced 
and pNN50 increased, seen as another factor that may have 
determined the increase in resting HR. In the frequency domain, 
sympathetic activity decreased and parasympathetic increased, but 
not significantly, with equality in sympatho-vagal balance on heart 
rate. Further studies are needed to determine the contribution of 
auriculotherapy to cardiovascular treatments.

CONCLUSION

Therefore, our findings suggest a possible contribution of the 
technique in the reduction of SBP, also demonstrating that there 
was a behavior of reduction of the HR, being important to verify a 
longer time of stimulation of the auricular points, in order to analyze 
its effect on the sympathetic and parasympathetic branches. 
Therefore, further studies are needed to determine the contribution 
of auriculotherapy to cardiovascular treatments. 
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