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博士後期課程 春季入学試験 

一般入試（2024 年 1 月 20 日実施） 

【専門科目】 

実験心理学研究 

問題 1. これまでに取り組んできた研究を踏まえ，それに関わる心理生理学的効果を指摘し，

その背景に働いていると考えられるメカニズムを説明しなさい。加えて，当該研究の独創性

についても述べなさい。 

 

問題 2. これから取り組みを始めようとする研究テーマを挙げ，それに用いることのできる

心理生理学的方法にはどのようなものがあるか解説しなさい。加えて，当該研究の独創性に

ついても述べなさい。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



【外国語】 

英語Ⅰ  ※辞書 1 冊参照可 

１  The polyvagal theory 

The polyvagal theory introduces and provides the theoretical justification for studying the 

vagal brake. The theory proposes that the successful adaptation of mammals is dependent on 

systematic and reliable withdrawal and reengagement of the vagal brake as a mechanism to 

rapidly regulate metabolic output in response to environmental demands. The theory, based 

on comparative neuroanatomy and embryology, proposes that mammals have two vagal 

systems, a neomammalian system and a more vegetative "reptilian'' system, controlled by 

different medullary nuclei. The mammalian vagal system is controlled by the nucleus 

ambiguus, and the more vegetative reptilian system is controlled by the dorsal motor nucleus. 

 

The two systems have different response strategies. The nucleus ambiguus (mammalian) 

vagal system is myelinated and provides a rapid adjustment of metabolic output by regulating 

heart rate via the sinoatrial node. Usually this is observed as rapid vagal withdrawal and 

concomitant heart rate acceleration. In contrast, the dorsal motor nucleus (reptilian) vagal 

system is unmyelinated and appears to have little impact on cardiac output in most conditions. 

However, under compromising conditions of low oxygen availability, it is hypothesized that 

the reptilian system fosters resource conservation by stimulating massive bradycardia and 

apnea. Thus, several lethal phenomena such as cardiac arrest, massive bradycardia producing 

sudden death, and exercise-induced syncope appear to be the vestigial remnants of a 

physiological response with adaptive consequences for reptiles but with lethal consequences 

for mammals. 

 

Because the nucleus ambiguus is an integral component of the medullary system generating 

the respiratory rhythm (Richter & Spyer, 1990), the output of the vagal fibers terminating on 

the heart are characterized by a respiratory rhythm of increasing and decreasing tone (Porges, 

1995). The functional consequence of this rhythmic modulation of nucleus ambiguus vagal 

tone to the sinoatrial node is to produce the respiratory oscillations in the heart rate pattern 

known as respiratory sinus arrhythmia (RSA). Thus, the quantification of the amplitude of 

RSA provides and index of the dynamically changing status of the vagal brake. 

 

 2  Vagal brake and the development of social behavior 



The current study focuses on the nucleus ambiguus vagal system and evaluates the hypothesis 

that appropriate withdrawal of the vagal brake during infancy is a marker variable for 

developmental outcome. Specifically, it is proposed that appropriate regulation of the vagal 

brake during infancy reflect an ability to selectively engage and disengage with the 

environment. The vagal brake provides the mechanism for the infant to contingently interact 

with objects and people. Thus, the vagal brake provides a neurophysiological mechanism that 

may promote the development of appropriate social behavior. In the current study, 9-month-

old infants were evaluated for cardiac vagal tone regulation during the administration of the 

Bayley Scales of Mental Development (i.e., whether the vagal brake was withdrawn during 

the test). Administration of the Bayley Scales places a complex set of demands on the infant. 

The infant must engage and disengage with each changing stimulus within the context of a 

social interaction with the experimenter. Social behavior problems were assessed at 3 years of 

age with the Child Behavior Checklist for Ages 2-3 (Achenbach, 1988).（後略） 

(The polyvagal theory: Porges, 2011 を改編) 

 

問題 1. セクション 1  The polyvagal theory にみられる 2 つの神経システムの特徴につい

てそれぞれ詳しく述べなさい。 

 

問題 2. セクション 2  Vagal brake and the development of social behavior の研究仮説を説

明しなさい。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



英語Ⅱ  ※辞書 1 冊参照可 

心臓血管系の共鳴周波数の特徴を段落  1  ～  5  に沿って説明しなさい（引用文献は記

載しなくてよい）。 

 

Resonance in the cardiovascular system and a BR mechanism for HRV biofeedback 

 1  The cardiovascular system is known to have resonance characteristics, with a first 

resonance frequency of ～0.1 Hz (DeBoer, Karemaker, & Strackee, 1987; Vaschillo et a1., 

2002). Characteristics of resonance include very-high-amplitude oscillations at a single 

frequency, eclipsing oscillations at all other frequencies, particularly when the system is 

stimulated by a rhythmical perturbation at the resonance frequency. The resonance 

characteristics of heart rate variability (HRV) appear to reflect baroreflex (BR) influences 

(Vaschillo et a1., 2002; Vaschillo, Vaschillo, & Lehrer, 2006). HRV biofeedback always 

influences the individual to breathe at the individual's specific BR-determined resonance 

HRV frequency, thus rhythmically perturbing the BR system at its resonance frequency, thus 

producing very-high-amplitude oscillations at this single frequency. 

 

 2  In their early research on resonance in HRV, Vaschillo and colleagues found that the 

phase relationship between heart rate (HR) and blood pressure oscillations at the resonance 

frequency (and only at this frequency) is exactly l80°(oscillating in opposite directions at the 

same frequency), whereas the phase relationship between HR oscillations and respiration is 

0°(oscillating in phase with each other; Vaschillo et al., 2002; Vaschillo, Zingerman, 

Konstantinov, & Menitsky, 1983) with inhalation coinciding with HR accelerations. Thus RSA 

and the BR stimulate HRV in the same direction at resonance frequency. Therefore, when 

breathing at resonance frequency, just as RSA causes HR to rise, the simultaneous decrease 

in blood pressure also causes HR to rise by BR action, with the opposite occurring during 

exhalation, causing a "push'' to the system with every inhalation and every exhalation. The 

highest amplitudes of biofeedback-produced HRV were achieved when people breathed at 

this frequency. The 75°phase angle found in our more recent research still allows HRV to be 

stimulated rhythmically at the resonance frequency of the BR, although the breathing-induced 

perturbation in HR now occurs in the middle of a BR-induced oscillation rather than at the 

beginning of it (Lehrer, Vaschillo, & Vidali, 2020). Thus, when people breathe at their 

resonance frequency, whether in or out of phase, the amplitude of HRV is maximized, and the 



BR is greatly stimulated. Conversely, when people try to maximize the amplitude of their HRV 

using biofeedback, they automatically breathe at their resonance frequency and thus also 

stimulate the BR. 

 

 3  Another characteristic of resonance is that oscillations at the resonance frequency persist 

after initial stimulation. Imagine striking an object without resonance characteristics (e.g., a 

tree trunk). What happens? Thunk: an auditory event that immediately disappears. Then 

imagine striking an object with resonance, such as a bell. You then produce a sound with a 

long decay: bo-o-o-o-o-o-ng. The oscillation is big at first and gradually decays. When a 

resonant system is rhythmically stimulated at its resonance frequency, the external stimulation 

magnifies the persistent oscillations, thus greatly increasing total variability. Imagine pushing 

a swing at its resonance frequency. If you push each time the swing starts going up (i.e., at its 

resonance frequency), the oscillations in the swing do not just persist and decay; they grow in 

amplitude. This occurs even if we push the swing in the middle of its course through the air 

(close to a 75°phase) rather than at the apex of the swing movement (0°phase), it still 

stimulates the swing to go higher, as happens among older people in HRVB. Such is the case 

with HRV and breathing, where HRV is the swing and breathing is the push. 

 

 4  Thus breathing at resonance frequency of the BR system produces a very high amplitude 

in HRV. Even breathing close to resonance frequency produces a higher spectral peak at 

respiratory frequency, because this also is a characteristic of resonance. However, the spectral 

peak at the respiratory frequency is highest (reflecting a higher oscillation amplitude) at the 

exact resonance frequency. 

 

 5  Our research has found that resonance frequency differs among individuals, between 4.5 

and 7 cycles/minute among healthy adults, replicating previous research by Vaschillo and 

colleagues (Vaschillo et a1., 1983; Vaschillo et al, 2002; Vaschillo ct a1., 2006). Each 

individual's resonance frequency is related to gender (higher in women) and, independently, 

inversely to height, but not to age or weight, suggesting that it may be related to the volume 

of blood in the vasculature, such that inertia will cause a greater delay in blood pressure 

changes after changes in HR when the mass of the blood supply is greater, thus producing 

slower oscillations in HR.（後略） 

(Principles and Practice of Stress Management: Lehrer and Woolfolk (Eds.), 2021 を改編) 


