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by  kiyomi  koizumi  and mario vassalle

chandler mcc. Brooks (elected to the national academy 
of sciences in 1975) was born in West virginia on decem-

ber 18, 1905, the son of a Presbyterian minister. his family 
was respected and loved by the people of the various com-
munities in the area. this environment influenced chandler 
very much in his early years, shaping the foundations of his 
philosophical approach to life, his sense of obligation, and 
his long-term aims. 

 When he was 12 years old, his family moved from West 
virginia to massachusetts. he was emotionally tested as an 
adolescent by the death of his mother, an event that drew 
him closer to his father. according to his own account, the 
schools he attended in the poor districts of massachusetts 
gave him little education throughout his high school period. 
for his college education he turned to the midwest, where 
he attended oberlin college in ohio. 

 the rough experience of precollege school was not 
entirely negative. brooks wrote: 

my experience with barbaric young people and an antagonistic community 
in my youth may have enabled me to be tough too and survive in brooklyn 
for over a third of a century and administer my institution during the dark 
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days of the late 60’s when faculties and students were in destructive revolt 
against the system and destroyed many presidents and deans. my parents 
and their beliefs typify what is essential to our culture and the preserving 
of man’s greatest attainments.

 although brooks considered entering the ministry, he 
liked athletics and science at college, majoring in zoology 
and taking courses in the classics, english literature, and 
history. his performance earned him Phi beta kappa mem-
bership. he was also a marathon runner during his college 
years, winning prizes and varsity letters. 

 upon his graduation, brooks was helped by an oberlin 
professor in obtaining a fellowship in the biology depart-
ment at Princeton university. it is of interest that he not only 
wished to study science but also philosophy and theology at 
the seminary in Princeton. brooks’s reason for this was that 
he saw the limitations of a single approach. he felt that sci-
entists were too narrowly focused and philosophically naïve, 
while the ministry was unaware of scientific foundations and of 
what should be its broader obligations. not surprisingly, that 
plan did not materialize due to opposition by both schools. 
he wrote, “i was unhappy at Princeton and did poorly until 
i met dr. Philip bard and became a physiologist.” in spite of 
all that, brooks completed his Ph.d. in biology at Princeton 
in only three years, in 19�1. 

brooks followed bard from Princeton to harvard univer-
sity, where brooks was a fellow in the laboratory of Walter 
b. cannon for two years. there he began his experimental 
studies on the neural control of the endocrine system, a 
research field still unknown to most scientists in those days. 
he went to Johns hopkins university in 19�� when bard 
moved there to become the chairman of the department 
of Physiology.

 at Johns hopkins he worked and taught as instructor 
first, then as associate professor in 19�1. in those years 
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brooks’s research spanned from the central control of the 
motor and autonomic nervous systems to the neural control 
of endocrine glands through the hypothalamus. these were 
very productive years for him, for he made many important 
contributions in all of those fields.

 in 19�6, as a Guggenheim fellow, brooks went to dune-
din, new zealand, to work with Professor John eccles, who 
later became sir John and a 196� nobel laureate. brooks 
later told us that at this point in his research on the central 
nervous system control of the endocrine system he needed 
more knowledge and experimental skills either in endocrine 
physiology or in neurophysiology. he wished to work with 
either Professor bernardo a. houssay in argentina, the fa-
mous endocrinologist and a 19�7 nobel laureate, or with 
Professor John c. eccles, who was a leading neurophysiolo-
gist on the central nervous system. Professor houssay advised 
brooks not to come to argentina, as houssay was in trouble 
with the political regime in his country.

 following a �0-day trip by ship from new york to new 
zealand, brooks and his wife, nelle, settled in dunedin for 
two years. in Professor eccles’s laboratory brooks wished to 
learn how to record the electrical impulses from neuroen-
docrine cells in the hypothalamus in order to understand 
how the nervous system controls the endocrine function 
through the pituitary. brooks later told us that Professor 
eccles immediately rejected the idea, saying, “brooks, one 
cannot record electrical impulses from such cells; they are 
gland cells and not neurons; you better work with me on 
the spinal cord.” so he did, and their work resulted in many 
significant papers published in the Journal of neurophysiol-
ogy. (the actual recording of electrical impulses from those 
hypothalamic neuroendocrine cells was accomplished in 
brooks’s own laboratory in the early 1960s.) 
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 in 19�8 brooks was invited to become professor and 
chairman of the department of Physiology and Pharmacology 
at the long island college hospital school of medicine, in 
brooklyn, new york. in 1950 the school of medicine became 
the state university of new york downstate medical center. 
Getting an “almost non-existent” department, brooks, with his 
unique energy, talent, discipline, and vision, began to create 
and organize the new unit, hiring young faculty members to 
carry out research and teach medical students. he had the 
foresight to establish a visiting professor system, so that he 
could bring outstanding senior scientists to help establish 
the research activity by younger faculty in the department. 
he decided that the department would concentrate in at 
least two fields of research: neurophysiology and cardiac 
physiology.

 the first visiting professor was oscar orias, who came 
from argentina in 19�9. brooks knew Professor orias, an 
expert in cardiac physiology, from cannon’s laboratory at 
harvard. employing the open-heart preparation in dogs, 
orias, brooks, and associates began studies on cardiac ex-
citability with help from an expert engineer recruited from 
Professor eccles’s laboratory in new zealand. this very first 
accomplishment led to international recognition of the de-
partment and to the publication in 1955 of the now classic, 
widely cited book The Excitability of the Heart. around the 
same period brooks and his associates began their pioneer 
work on intracellular recordings from heart cells, a brand-
new field in cardiac research at that time.

 in the field of neurophysiology, with the help of visiting 
professor m. G. f. fuortes from italy in 1950, the brooks 
laboratory began electrophysiological work on the spinal 
cord in cats. these early accomplishments led to an invita-
tion to contribute a review article “excitation, conduction 
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and synaptic transmission in the nervous system” to the 
Annual Review of Physiology in 1952.

 in 1956 brooks made the decision to separate the 
Physiology and Pharmacology departments. he continued as 
chairman of the Physiology department and recruited robert 
f. furchgott to chair the new department of Pharmacology. 
Professor furchgott received the nobel Prize in Physiology 
and medicine in 1998.

 brooks’s research activity later expanded (in addition 
to cardiac physiology) to the autonomic nervous system and 
the neuroendocrine system. in regard to “the most impor-
tant discoveries” in his long career as a physiologist, brooks 
wrote: 

it is somewhat difficult for me to identify my most important discoveries. i 
have always been a generalist and i have done work which i consider to have 
been significant in at least four fields as well as in history and philosophy of 
science. if i can lay claim to any uniqueness in accomplishment it is based 
on the number of important contributions to numerous fields rather than 
on one or two major discoveries.

 his major accomplishments in four fields (autonomic 
nervous system, neurophysiology, neuroendocrinology, and 
cardiac physiology) are summarized below: 

the autonomic nervous system

his interest in the autonomic nervous system arose from 
his association first with Professor Walter b. cannon at har-
vard medical school. (brooks later held the symposium to 
commemorate Professor cannon’s accomplishments, with 
cannon’s former pupils and cannon’s son as speakers. the 
presentations were published in 1975 in the book Life and 
Contributions of Walter Bradford Cannon). his major discoveries 
are: (1) studies of the somato-autonomic reflex (i.e., how the 
afferent impulses from the skin and muscle evoke electrical 
discharges in pre- and postganglionic fibers (autonomic ef-
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ferents), causing various organ responses; (2) involvement 
of the autonomic nervous system in certain endocrine func-
tions, namely, the adrenals and the pineal glands controlling 
the circadian rhythms; (�) autonomic control of the heart, 
particularly by direct recordings from the cardiac vagal and 
sympathetic nerves in various conditions, and their recipro-
cal and nonreciprocal actions on the heart; (�) interactions 
between the heart and hypothalamic neuroendocrine system 
that control the water balance in the body: and (5) devel-
opment of the idea that the autonomic nervous system is 
the great integrator of body functions in that it participates 
in all functional activities and affects all body tissues and 
organs. brooks greatly influenced this field by employing 
electrophysiological techniques in studying the autonomic 
reactions. this had been somewhat neglected during the 
1950s and 1960s, since most autonomic work then was done 
only through the recording of effector organ responses.

neuroPhysioloGy

(1) his discovery in the 19�0s that destruction of the 
hypothalamic ventromedian nuclei produced obesity in rats 
and monkeys opened the field for later intensive research. 
(2) the discovery of cortical locus of control of hopping 
and placing reactions raised the question of cortical local-
ization and plasticity. (�) studies of central inhibition and 
the role of Golgi ii cells in the spinal cord carried out with 
J. c. eccles have become a classic in the understanding of 
inhibitory processes in the nervous system. (�) in his electro-
physiological studies on the spinal cord and midbrain, brooks 
and his associates made a number of discoveries early that 
were developed later by others (e.g. studies on origins of the 
dorsal root reflex, evidence of presynaptic inhibition, effects 
of cold on the central nervous system and their mechanism 
[namely, changes in the accommodation process in single 
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motor neurons], long-lasting facilitatory influences exerted by 
the reticular formation on spinal neurons). this last observa-
tion has developed into the popular “ltP (the long-lasting 
tetanic potentiation),” forming the basis of learning. 

neuroendocrinoloGy

brooks was among the first neuroendocrinologists, having 
been chosen as 1 of 21 in the world to be listed in the first 
volume of Pioneers in Neuroendocrinology in 1975. according 
to brooks, he entered the field “because the hypothalamus 
was involved in control of the autonomic system and its 
functions.” his accomplishments include (1) before the dis-
covery of relationships between the hypothalamus and the 
anterior pituitary (hypothalamo-adenohypophysial system), 
he cut the pituitary stalk or made hypothalamic lesions to 
locate the pathways for various phenomena (e.g., ovulation, 
pseudopregnancy, and diabetes insipidus). he claimed that 
he may have been the first to produce diabetes insipidus in 
monkeys. his early work suggested the presence of “releas-
ing factors” but their existence was not demonstrated by 
him. later accomplishments are (2) in the early 1960s he 
and his associates recorded electrical activities from neuro-
secretory cells in the supraoptic and paraventricular nuclei 
in the hypothalamus. this pioneering technique spread 
widely in the succeeding years to england and elsewhere. 
With this technique they were able to show that “natural” 
stimuli, such as distention of uterus and vagina and gentle 
tactile stimuli to the mammary glands in pregnant animals, 
released oxytocin. it was also shown that hypertonic stimuli 
to these neurons produced and released vasopressin into the 
vascular system. (�) the first intracellular recordings from 
the hypothalamic neurosecretory cells in dogs, cats, and rats 
were made as well as studies of many factors influencing 
activities of these neurosecretory cells and the release of 
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hormones leading to changes in various body functions. (�) 
recordings from pineal gland cells showed that these cells 
respond to light through the sympathetic nerves innervat-
ing the pineal. as for many other studies that brooks and 
his associates initiated, their early findings often stimulated 
many other investigators, resulting in greatly expanded work 
in the field of neuroendocrinology in later years. 

cardiac PhysioloGy

as mentioned before, brooks began research in this field 
with oscar orias, the first visiting professor in brooks’s newly 
created department. the combined expertise of orias in 
cardiac physiology and that of brooks in neurophysiology led 
to the work on cardiac excitability. (1) the first discovery 
was the period of cardiac vulnerability and its relation to 
arrhythmias. the work led to publication of The Excitability 
of the Heart in 1955. (2) these studies led to the develop-
ment of the principles for the use of acute and chronically 
implanted pacemakers. the first chronic pacemaker was 
implanted in a dog, showing the heart could be driven ar-
tificially. this feat was done in the early 1950s, long before 
the beginning of development of the artificial pacemaker. 
(�) brooks’s group was at the forefront of intracellular re-
cordings in cardiac muscle cells and Purkinje and sinoatrial 
node pacemaker cells, with the first publication appearing 
in 1952. this developed into many discoveries, including the 
role of calcium ions in the action potentials of the sinoatrial 
node dominant pacemakers. (�) they also conducted some 
of the earliest studies of the intrinsic and extrinsic factors 
affecting the discharge of sinoatrial node pacemaker cells, 
including fast drive, and intracellular recordings of isolated 
pacemaker cells. 

 brooks’s publication list covers all those fields. he is 
the author of � books, editor of 7 books, contributor of 26 
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chapters, and author of over 200 reviews and original pa-
pers in scientific journals, spanning the period from 1929 
to 1989, not including numerous abstracts. his contribution 
to physiology also includes the founding of the Journal of 
the Autonomic Nervous System (by elsevier) in 1978, when no 
such journal existed in english (the only one then was in 
Japanese). he was editor in chief of that journal for seven 
years. the journal has been continued to the present as the 
Journal of Autonomic Neuroscience, resulting in the formation 
of the international society of autonomic neuroscience.

 in addition to being a very successful physiologist, 
brooks was a creative and skillful organizer in promoting 
teaching and research in the medical school. as chairman of 
the department of Physiology he encouraged and nurtured 
young faculty members in his own department, but he also 
invited numerous visiting fellows and scholars from all over 
the world. this was particularly significant in 1950s, when 
he could invite many asian physiologists, giving them an op-
portunity to do research in the united states. on returning 
to their own countries they could make big contributions to 
the promotion of research there. brooks’s help to science 
and scientists in war-devastated Japan after the World War 
ii was recognized when the order of the rising sun (�rd 
class) medal was given to him by the emperor of Japan in 
1979. he also received many medals and honors from korea 
and taiwan. 

 brooks’s contributions to medical education are also 
noteworthy. he was a founder and the first dean of the 
graduate school at the state university of new york down-
state medical center, a founder of the state university of 
new york Press, and for one year the acting president and 
acting dean of the medical school. he also promoted basic 
research, organizing the sigma Xi chapter at suny down-
state medical center, and numerous lectures and symposia 
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for all faculty and student bodies. in addition, brooks was 
sought after by the state university of new york to serve on 
numerous committees concerned with health education and 
university-wide affairs.

 one of his notable contributions to the medical school 
was establishing the visiting scholar Program during the 
1960s and 1970s to foster the cultural interests of the faculty 
and medical students. there were many distinguished speak-
ers, such as arnold toynbee, archibald macleish, marianne 
moore, W. h. auden, edwin reischauer, aaron copland, 
harold clurman, William stockhausen, a rabbinical scholar, 
and a Jesuit theologian, who not only gave lectures but also 
spent two full days on our campus meeting with students 
and faculty at breakfast, lunch, and dinner.

 after his retirement as chairman of the department of 
Physiology in 1972, he continued to be active in research at 
the school as a distinguished professor. he also turned his 
talents to philanthropy, as a trustee and chairman of the 
grants committee of the international foundation. With 
his interest in helping worthy projects (matched by his me-
ticulous attitude and conscientious thoroughness), he spent 
hours of his busy days scrutinizing health applications and 
meeting people in faraway places in order to find out how 
funded plans were doing. his idea was to help projects that 
needed start-up funds that would continue to develop into 
a successful operation. his work continued to his untimely 
death in 1989. 

 in 1986 brooks added a new field of interest to his long 
career as a scientist, educator, and philanthropist: he became 
a fellow of the center for theological inquiry in Princeton. 
at this late stage of his life and four years after the death of 
nelle, his wife of 50 years, he turned his inquiry and learning 
toward more fundamental questions of life and of man. 
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 We wish now to cite some words of his colleagues ex-
pressed in the book Chandler McCuskey Brooks, The Scientist 
and the Man published in 1990 on the occasion of a memorial 
ceremony for brooks. 

[brooks made] many contributions to this institution, to the science of physi-
ology, and in a real sense to the world at large … over a period spanning 
more than �0 years at this institution he profoundly affected the intellectual 
spirit at this institution through his many interactions with students, faculty 
and visiting scientists.

if i must identify one thing as most important, i select dr. brooks’ dedication 
to the instruction of students … it was his firm conviction that if something 
is worth teaching, you’d better learn how to teach it well and do just that.

in his youth, chandler was a long distance runner and so he was throughout 
his life. of the long distance runner, he had the physical endurance, the 
discipline, the strength of character and a determination to win … the level 
at which he operated was set by his determination to pursue excellence and 
he worked at that with great tenacity throughout his life … [he] considered 
the department of Physiology as a larger family and, by treating people ac-
cordingly, fostered respect, loyalty, and devotion. he knew the value of mod-
eration and thoughtfulness in smoothing the inevitable contrasts that must 
arise in any community of individuals … he saw to it that no one should fail 
and he accomplished that not by lowering standards but by providing help 
or adjusting the goals to individual capacities. he felt that as scientists we 
have an obligation to train and educate young people who come to us from 
near and afar and to help them in their careers when they return home. … 
in all his endeavors, he worked very hard because he realized that the at-
tainment of quality performance requires not only worthwhile aims but also 
a careful attention of details. and this takes time, effort and organization. 
… in spite of his many duties, he always sought any initiative that would 
constitute development and growth, from the visiting scholar to the visiting 
Professor Programs. he left an imprint in those who worked with him by 
setting an example of industry, tenacity, perceptive intelligence, and fairness 
in human relationships, integrity of character and trust. … busy as he was, 
he showed his inner gentleness on innumerable occasions as when he wrote 
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stories and drew cartoons for the little son of one of his associates. … as 
a result of his life-long labors, he established himself as a most prominent 
scientist, widely known internationally as testified by the numerous honors 
that he received during his long and productive career. 

[brooks] treated each of us in the department with respect and trust. he 
was fair to everyone, and we in turn had tremendous respect and deep 
affection for him. though definitely a “minority” member in the school, 
from the beginning i never felt discriminated against as a woman or asian 
in his department. this was unusual if one remembers that in the early 
fifties it was rather difficult for asians to find a decent apartment even in 
brooklyn … chandler’s kindness and willingness to help others often gave 
him an extra burden in his very busy life, but he was always willing and 
never complained. not only did he take time to go to the airport to meet 
foreign visitors in person, but he and his wife took them to their home, 
found an apartment and helped them to settle. the basement of his house 
in brooklyn was always full of baby cribs, folding beds and other pieces of 
furniture. When one family came, out went the furniture; when they left the 
us the furniture went back to the basement … chandler had a remarkable 
ability to create and organize many important projects; he not only had 
a very clear idea about them from the beginning, but also planned them 
in great detail. many of his accomplishments, such as the initiation of the 
Graduate education Program and the famous visiting scholar Program 
at downstate, his establishment of the state university Press, his help in 
publishing Japanese Physiology, Past and Present, which was distributed to 
all international union of Physiological sciences participants at the tokyo 
congress in 1965 in order to introduce Japanese physiology to the world, 
his founding of the Journal of the autonomic nervous system, his active 
role in organizing several very significant symposia and many more activities, 
reflected his dreams, his intellectual perception and his determination to 
accomplish something he felt worthwhile and important.

in all the scientific work in brooklyn, chandler had the collaboration of 
younger scientists who had come from various parts of the world to work 
and study in brooklyn. at one time, there were 15 department chairmen in 
Japan who had studied in brooklyn; in south korea there were 11 downstate 
people. there are people everywhere who have been touched by chandler 
brooks: in scotland, england, new zealand, australia, taiwan, india, Ja-
pan, korea, hungary, italy, france, switzerland, finland, the soviet union, 
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bulgaria, argentina, chile, mexico. With many of these visiting scholars, 
especially those who did not write english well, chandler spent hours and 
hours helping them to improve their drafts and seeing the manuscripts 
through to publication.

in spite of all his own accomplishments, chandler brooks was a simple man. 
he did not put on airs, or strut about over his achievements. he recognized 
talent in others, and was generous in praise and support. … What made 
chandler brooks the way he was? the answer is not that difficult. his spiri-
tual upbringing and his faith in God helped him hold a steadfast course in 
his life. the whole purpose of his life was service: service to science, service 
to society and service to mankind.

When asked why he brought non-doctors to a medical school [under the 
visiting scholar program], dr. brooks declared: “the physician must eventu-
ally confront and communicate with people as they are. the more he knows 
of man and his social state, his cultures and the basis of his mores, the bet-
ter.” i might add that he belonged to the medieval club of new york for 
some time. … chandler’s concept of medicine and medical education was 
unusually broad and deep and based on his desire to seek and understand 
the nature and predicament of man and ultimately the nature of God. it is 
for these reasons, i believe, that he spent countless hours in his later years 
as chairman of the Grants committee of the international foundation and 
decided in 1986 to become a fellow of the center of theological inquiry 
in Princeton. … as a fellow dr. brooks’ main concern was to learn more 
about the nature of the soul and immortality. … he was keenly aware that 
having spent the major part of his active life in medical research, he had 
no time left to read and digest the subtle and complex teachings of past 
theological and philosophical masters on basic issues of life. it seemed to 
him, and he was saddened by the fact, that not many contemporary students 
of theology were interested in the topics which occupied his mind. and yet, 
he questioned, sought answers and continued to learn.

 as mentioned above, in the later years of his life brooks 
became much interested in pursuing the fundamental ques-
tions in one’s life, such as: what is man, what is man’s soul. 
he wrote to his own minister: “yes, faith, hope and love 
abide. but an even greater word is courage. courage is what 
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counts—the courage to move out into the wilderness of 
inquiry, the courage to move through the darkness to the 
light.” 

in conclusion

 the above presentation of the life and work of chandler 
mccuskey brooks makes it clear that he was an exceptional 
man. What made him so exceptional? the underlying foun-
dations of character can perhaps be traced to his family 
background. his father was a minister and when chandler 
was young he wanted to become a minister himself. how 
important and long-lasting this interest was is shown by the 
fact that when he retired from Physiology he went to the 
center for theological inquiry to pursue inquiries about 
spiritual matters. to the embarrassment of some of the 
theologians, he asked pointed questions about the nature 
of the soul. the inquiry in general reveals the scientist and 
the specific inquiry reveals his desire to understand matters 
that rise above the human clay. of course, he did not get a 
definite answer, but pursuing those questions already gives 
a measure of the broad interests of his mind. in this con-
nection it is of interest that there was a period of time in 
his life when he wrote to his father about different matters 
(including botany) every day. 

 this background, in which religious aspirations are im-
bedded in one’s soul and not merely within the precinct of 
a church, may account for one of his major characteristics: 
integrity. that is to say: honesty based on principles, and 
therefore not easily transgressed. he was a man you could 
entirely trust. 

 another of his outstanding characteristics (perhaps 
linked to the previous one) was self-discipline. his discipline 
allowed him to overcome many difficulties and obstacles, for 
it is at the school of discipline that he formed his charac-
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ter. add to this a keen intellect, a sense of duty, foresight, 
perceptivity, and hard work and there is the substratum on 
which the rest of his qualities prospered. 

 the rest included a healthy ambition that was never pur-
sued in itself, but it was almost viewed as a duty toward the 
development of his capabilities. and there was the genuine 
interest of a true scientist in the discovery of the marvels of 
nature—a passion and a wonder for understanding the works 
of the creator and a deep appreciation of the exhilaration 
of discovery. 

 that was certainly enough to fill the life and aspirations 
of anyone, but not of chandler. even in science he refused 
the limitations of a too narrow approach. he was a physiolo-
gist of the body, not of a cell, an enzyme, or a molecule. he 
was a true physiologist who wanted to understand the secret 
mechanisms of the extraordinary human machine. at a meet-
ing, speaking on the manipulations of certain experimental 
approaches, he remarked, “they are studying what the cell 
can do, not what the cell does.” and that perhaps is the very 
source of many disagreements. and, if one does not watch 
out, sometimes one risks wanting to teach nature. 

 as one would expect, he took his administrative du-
ties with a deep sense of responsibility and worked hard at 
them. he did not hesitate to serve for one year at the same 
time as chairman of the department, dean of the graduate 
school, acting president of the center, and acting dean of 
the medical school. and in the evening he had a timer that 
would switch off the lights at midnight so that he and one 
of us (k.k.) had to stop the writing of scientific papers. but 
his versatility was shown also by his understanding of human 
nature, the psychology of human relationships—a necessary 
requirement for anyone dealing with and leading a com-
munity of people. he was hard working and disciplined, but 
certainly neither rigid nor unperceptive. 
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 Was he then without faults and limitations? certainly 
not. but what is extraordinary is that he could accomplish 
so much by mastering the qualities of his merit. While he 
shared with everybody else the limitations of our human na-
ture, not many others shared the qualities that he cultivated 
and practiced. but what really distinguished him was that in 
everything he did, he sought excellence. this was his secret, 
which he pursued no matter what it cost. 

 one might conclude with the following quote from 
Chandler McCuskey Brooks, The Scientist and the Man: 

the force of example resides only in the receptivity of a willing and eager 
mind. however, the example itself must be made available not only to those 
who knew chandler but to all who are interested in better understanding 
themselves through the mirror provided by the life and humanity of oth-
ers.
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