
J Neurosurg  Volume 122 • April 2015

historical vigNette
J Neurosurg 122:971–975, 2015

The hippocampus is one of the major components of 
the human brain and belongs to the limbic system. 
It plays crucial roles in long-term memory, learn-

ing, and emotional and sexual behavior.12 The history of 
medicine is rich in the pioneers who dedicated their lives 
to advance modern neuroscience. There was an influx 
of refugee scholars from Greece to Italy during the cap-
ture of Constantinople by Turkey in 1453. At that time, 
the universities in northern Italy, including Bologna and 
Padua, were full of local and refugee scholars, and these 
two universities led the advances in medicine and surgery. 
Therefore, there was an outburst of creative and contem-
porary research activities in medicine in the 15th and 16th 
centuries. 

In particular, Andreas Vesalius (1514–1564), Matteo 
Realdo Colombo (1516–1559), Leonardo Fioravanti (1517–
1588), Bartolomeo Eustachi (c. 1520–1574), Gabriel Fallo-
pius (1523–1562), Hieronymus Fabricius ab Aquapendente 
(1537–1619), and Giulio Cesare Aranzi (1530–1589) were 
the renowned scholars in medicine from these two univer-
sities. They made a major contribution to the development 
and advancement of anatomy and surgery at that time. Dur-
ing the 16th-century Renaissance, anatomy-based surgical 
practice was very popular. Among the aforementioned 
scholars, Giulio Cesare Arantius, an Italian anatomist and 

surgeon, was one of the pioneers in the discoveries of hu-
man anatomy. Arantius was a conscientious and impartial 
observer to whom the field of human anatomy owes sever-
al discoveries.7 The hippocampus is one of Arantius’ most 
important discoveries, along with other important contri-
butions in anatomy including the eye and eyelids, the fetus, 
and the heart. However, the history of the hippocampus 
and Arantius has not been reported extensively. In this his-
torical article, we present the details of Arantius’ life and 
his pioneering work on the discovery of the hippocampus.

Julius caesar arantius (1530–1589)
Julius Caesar Arantius (Giulio Cesare Aranzi), the son 

of Ottaviano di Jacopo and Maria Maggi, was born in Bo-
logna, Italy, in 1530, and grew up in that city. Because of 
his parents’ poverty, he conducted his studies under the 
direct supervision of his uncle, Bartolomeo Maggi (1477–
1552), an outstanding surgeon at the University of Bologna 
and principal court physician of Julius III. Arantius was 
honored with a doctorate in medicine at Bologna in May 
1556, and shortly thereafter he was recruited as a lecturer 
of surgery at the University of Bologna. Fourteen years 
later, in 1570, he took initiatives to separate surgery and 
anatomy into individual professorships, and he held both 
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Julius Caesar Arantius is one of the pioneer anatomists and surgeons of the 16th century who discovered the different 
anatomical structures of the human body. One of his prominent discoveries is the hippocampus. At that time, Arantius 
originated the term hippocampus, from the Greek word for seahorse (hippos [“horse”] and kampos [“sea monster”]). 
Arantius published his description of the hippocampus in 1587, in the first chapter of his work titled De Humano Foetu 
Liber. Numerous nomenclatures of this structure, including “white silkworm,” “Ammon’s horn,” and “ram’s horn” were 
proposed by different scholars at that time. However, the term hippocampus has become the most widely used in the 
literature.
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tenured positions in anatomy and surgery for 19 years, un-
til his death on April 7, 15896,22 (Fig. 1).

arantius and the discovery of the 
hippocampus

By the 16th century, the old understanding of anatomy 
was replaced by more open-minded, experimental obser-
vations of the human body. Arantius became one of the 
prominent anatomists and representatives of human ana-
tomical experimentation in Bologna, Italy.7 He began his 
personal experience in anatomical dissection at the Uni-
versity of Bologna during his student life in the anatomi-
cal theater of Archiginnasio, which is well known today 
as La Biblioteca dell’Archiginnasio. He assisted his uncle 
Bartolomeo Maggi in anatomical dissection and became 
his uncle’s favorite pupil. While Arantius was a lecturer 
at the University of Bologna, his favorite pupil, renowned 
surgeon Gaspare Tagliacozzi, assisted him with dissec-
tions.4 Demonstrations of anatomy at the University of 
Bologna were based on the performance of public dissec-
tion on the human body. However, this was hard to main-
tain because there was no separate department and chair 
of anatomy. Thereafter, as Professor and Chair of Surgery 
and Anatomy, Arantius established the latter as a major 
branch of medicine for the first time, thus making it easier 
to teach anatomy.7 

The outstanding scientific and practical education 
Arantius received from his uncle and his dedication to 
anatomical discovery led Arantius to distinguish different 
structures of the brain, including the hippocampus. Un-
fortunately, Arantius published neither an illustration nor 
a detailed description of the procedure, and therefore the 
perspective from which Arantius pictured the hippocam-
pus as a seahorse remains unknown. However, later on, 
Félix Vicq d’Azyr and Gustav Retzius practiced a method 
of anatomical dissection in which part of the parahippo-
campal cortex and subjacent white matter is stripped off, 
which exposes the ventral surface of the dentate gyrus. 
This method of dissection from the ventral surface of 
the brain displays a view of the hippocampus in which it 
looks like a seahorse. Probably Arantius used this method 
of dissection because his famous contemporary, Costanzo 
Varolio, introduced the same method.9

Centuries in the past, analogous terminology was used 
to describe some special part of neuroanatomy. Thus 
various terms related to zoology, including the names for 
seahorse, silkworm, ram, turtle, and hippopotamus, were 
introduced in neuroanatomical terminology. However, 
Arantius’ naming system was probably influenced by both 
zoology and mythology. Seahorses are very common in 
the Mediterranean, and contemporary descriptions of dif-
ferent creatures including the seahorse were noted in vari-
ous books of ichthyology at the time, and these might have 
influenced Arantius to coin the name hippocampus.10 Evi-
dence of the zoological influence is seen by his use of the 
term hippocampus or seahorse after observing the curled 
morphology of an intraventricular formation of the cere-
brum that looked more or less like a seahorse. At the same 
time, the paintings from Giuseppe Arcimboldo’s water 
series contributed to the popular images of sea creatures, 

the seahorse being among these. Such images, probably 
influenced by mythology, could have also contributed to 
Arantius’ attempts to describe the structure of the hippo-
campus.3,23

In 1579, from Arantius’ experience and data in obser-
vational and experimental science in human anatomy, 
Observationes Anatomicae was first published. The first 
8 chapters included descriptions about the brain and ven-
tricles. In the first edition of Observationes Anatomicae 
(1579) and a later version (Observationes Anatomicae: De 
Humano Foetu) in 1587, Arantius used the term seahorse, 
or hippocampus, to describe this small organ as the ridge 
or structure in the temporal horn of the lateral ventricle. 
It is now generally accepted that Arantius is the pioneer 
of the hippocampal discovery and terminology. However, 
although Arantius was recognized for the discovery of the 
hippocampus, his use of the term only referred to one part 
rather than the entire segment, the way it is used today. 
Thus, the term hippocampus emerged more or less as a 
puzzle to later scholars, who proposed various other terms 
for it including Ammon’s horn.23

hippocampus; historical evolution
Although the discovery and importance of the hippo-

campus has been an attractive subject of repeated reviews, 
the actual origin of the name and the meaning of the term 

Fig. 1. Portrait of Julius Caesar Arantius (Giulio Cesare Aranzi, 1530–
1589). Courtesy of Collection Biblioteca Comunale dell’Archiginnasio, 
Bologna, Italy.
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hippocampus itself has been noted by just a few. Initially 
Arantius assigned the name white silkworm (Bombycinus 
vermis candidus) to it, and thereafter seahorse (hippo-
campus). Arantius decribed the hippocampus in his own 
words in the first chapter of his book De Humano Foetu 
Liber in 1587, which is reproduced here.9 

Horum ventriculorum basi, quae intro ad medium respicit, 
candida insurgens supereminet,& quasi adnascitur substantia, 
quae ab inferiori superficie, velut additamentum extollitur, 
psalloidique corpori, seu testudini est continua, ac per longitu-
dinem, in anteriora, versus frontem protenditur inequalique, ac 
flexuosa figura predita est, quae Hippocampi, hoc est marini 
equuli effigié refert, vel potius, bóbycini vernis cádidi spinalis 
medullae initium hinc inde amplexantis, formá indicant, de 
cuius usu alibi dicemus: huius particula caput referens tertio 
vocato ventriculo proxima est, reflexum vero corpus in cau-
dam abiens, ad anterior protéditur; quocirca ad superiorum 
differentiam, Hippocampi, vel Bombycini vermis ventriculos 
appellare libuit. Illud praeterea observatione dignum relin-
quitur, quod plexu e sinuum basi sublato, elegans quedam, 
atque admirabilis, exiguorum quamvis vasorum, propagation 
cóspicitur, quae in superioribus non est adeo artificiosa. Quod 
ad cavitates, & reliqua, sic habet. 

Therefore, it is obvious that Arantius was not completely 
biased in comparing the hippocampus with a seahorse.

As detailed in Lewis,10 when De Humano Foetu Liber 
was published, Pierre Belon, Guillaume Rondelet, and 
Albertus Magnus had already criticized the description 
of the hippocampus proposed by Arantius. They thought 
the word hippocampus was literally “horse-caterpillar” 
(combining horse and larva of moth together). Therefore, 
they instead compared the hippocampus with the steed 
(an imaginary creature originated from the head of a 
horse and the fin of a dolphin) of the Roman god of water, 
Neptune, or a dolphin itself instead of a seahorse.10 Like 
Arantius, German anatomist Duvernoy hesitated between 
the terms seahorse and silkworm while he was illustrat-
ing the structure of the hippocampus for the first time in 
1729.3 Thereafter, Danish anatomist Jacob Winslow pro-
posed the name “ram’s horn” (1732) for the hippocampus, 
and his fellow, de Garengeot, suggested another term, 
“cornu ammonis,” or the horn of Amun (an ancient Egyp-
tian god).13,16 Dutch biologist van Diemerbroeck in 1672 
named it “pes hippocampi.” Importantly, French anato-
mist Pierre Tarin (1750) distinguished the dentate gyrus 
from the other parts of the hippocampus and named it 
“dentate fascia.”5 Subsequently, in the 18th century, Félix 
Vicq d’Azyr identified the hippocampus major and minor, 
which sparked a debate about Darwin’s theory of evolu-
tion in respect to anatomical findings between Thomas H. 
Huxley and Richard Owen in 19th century Victorian Eng-
land. Finally, the debate was concluded in favor of Huxley 
and Darwin’s theory.14

Golgi (1873) introduced the silver impregnation meth-
od (black reaction) to better understand the microscopic 
structure of the nervous system, and that method was 
modified by Ramon y Cajal.18 This was a great advance-
ment in studying the cellular architecture of the hippo-
campus. Subsequently, the Papez circuit was reported as 
a center of emotion by James Papez in 1937, and the hip-
pocampus was articulated in the circuit.15 However, later 
on (in 1952) MacLean introduced the Papez circuit as part 

of the limbic system.11 Thus, from the above discussion 
it is obvious that a certain vagueness remains regarding 
the terminology and anatomical description of the hippo-
campus.23 Frederic T. Lewis expressed his dismay about 
the discovery of the hippocampus by saying that Arantius 
made a great mistake by giving two names for a single 
newly discovered brain structure and not describing it 
properly. He criticized by saying that it was the worst ana-
tomical description so far. Moreover, he told that the way 
Arantius pictured the seahorse may remain unknown for-
ever, but that comparing the hippocampus with dolphins 
was more or less appropriate.10,20 However, in the literature 
the term hippocampus has become the most widely used, 
and has been used until now. The Latin word hippocampus 
was coined from the Greek word hippokampos (hippos 
meaning “horse” and kampos meaning “sea monster”). 
Therefore, Arantius is credited and recognized today for 
the term hippocampus.16,23 Last, in 1998, the Federative 
Committee on Anatomical Terminology decided to refer 
to the term hippocampus as “Hippocampus proper” and/
or “Ammon’s horn” (Fig. 2).

other anatomical discoveries of arantius
Besides the hippocampus, Arantius demonstrated the 

fourth ventricle of the human brain. He identified the su-
perior levator palpebrae muscle and acknowledged that 
the extraocular muscles originate from the orbit, not from 
the dura mater. He described how the optic nerve enters 
into the lateral side of the orbit. He identified that the cora-
cobrachialis is a separate muscle in the upper extremity. 
Arantius demonstrated the different cardiac structures, in-
cluding cartilaginous nodules in the semilunar valve (nod-
ules of Aranzio), foramen ovale, ductus arteriosus, and 
ductus venosus, and acknowledged the postnatal closure 
of the foramen ovale and ductus arteriosus. He described 
the characteristics of the gravid uterus and presented the 
finest details about the fetus. Moreover, he was the first 
anatomist to describe the deformed pelvis and acknowl-
edged the indication of cesarean section for the deformed 
or narrow pelvis. Last, he also characterized the fetal cir-
culatory system.6,7,23

publications
As a famous anatomist, Arantius had numerous publi-

cations. He published his book De Humano Foetu Liber in 
Rome (1564), in Venice (first edition in 1571, second edi-
tion in 1587, and third edition in 1595) and in Basil (1579). 
His publication Observationes Anatomicae was published 
in Venice (1587 and 1595 [Fig. 3]) and in Basil (1579). He 
wrote the book De Tumoribus Secundum Locos Affectos, 
which was published in Banon (1571) and Venice (1587). 
The combined publication of these books was reported in 
Venice (1587) and is currently available as a microfilm at 
Louise M. Darling Biomedical library, University of Cali-
fornia Los Angeles. In addition, Arantius wrote a com-
mentary called “Hippocratis Librum de Vulneribus Capi-
tis Commentarius brevis” in 1580.6 As a surgeon he also 
contributed to the study of various surgical techniques, 
including nasal reconstruction surgery, and he published 
different books on surgery.
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the hippocampus in the modern age and its 
Functional aspect

The understanding or description of the hippocampus’ 
function was somewhat restricted to the regulation of ol-
faction until the beginning of the 20th century. Once Paul 
Broca identified the hippocampal formation as a part of 
the limbic lobe (hippocampus with surrounding structure, 
1878) and James Papez depicted the Papez circuit (1937),15 
the function of the hippocampus was widely explored as 
a regulator of emotional behavior. However, later on Mac-
Lean further articulated the Papez circuit as part of the 
limbic system (limbic lobe with hypothalamus and amyg-
dala) in 1952, and further supported the behavioral func-
tion of the hippocampus.11 In 1953, from an experimental 
operation (removal of both hippocampi), it was found that 
the hippocampus was involved in both memory and learn-
ing processes.1,2 Current theories suggest that the hippo-
campus proper plays a major role in long-term memory 
and spatial learning, whereas parahippocampal and ento-
rhinal cortices are involved in semantic memory.8,17,19 Last, 
animal studies have revealed that the hippocampus also 
plays a role in eating behavior.21

conclusions
The discovery of the hippocampus by Arantius is an 

immense contribution in the field of neuroanatomy. In 
addition, Arantius had vast knowledge not only in neu-
roanatomy but also in other anatomical fields, predomi-
nantly from his observational and experimental studies. 
He should be highly honored in the field of neuroanatomy 
for his contribution to the anatomical discovery of the hip-
pocampus and other structures of the human brain.

Fig. 2. Comparison of the hippocampus with a seahorse.  a: Photograph of the cerebrum seen from above and revealing the 
hippocampus. Copyright Tamàs Sebesteny. Published with permission.  b: Photograph of a seahorse from the Gulf of Aqaba, Red 
Sea. National Oceanic and Atmospheric Administration (NOAA) Photo Library, Photographer: Mohammed Al Momany, (http://
www.photolib.noaa.gov/htmls/reef2027.htm).  c: Drawing of the hippocampus from Golgi C: Sulla fina anatomia degli organi 
centrali di sistema nervoso. V. Sulla fina anatomia di grande piede d’Hippocampo. Milan: Ulrico Hoepli, 1886. Figure is available in 
color online only.

Fig. 3. Cover page of De Humano Foetu Liber, published in Venice in 
1595. Figure is available in color online only.
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