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Abstract

This article offers an overview on the usage of technological metaphors in medicine,
and in Neuroanatomy in particular. Exploring major technological metaphors surround-
ing human brain and nervous system, the paper aims at illustrating the cognitive func-
tions these metaphors have in communicating clinical phenomena and pathologies. The
neuroanatomical section in the “Gray’s Anatomy” — the clinical Bible of medicine — has
served a major reference point for the analysis of metaphors.
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Introduction

In recent years metaphors have received increasing attention for much of the dis-
course in medicine and healthcare hinges on metaphors. Medicine often resorts to
metaphor in discussion of processes, phenomena, or discoveries which are conceptually
complicated and sometimes difficult for recognition or comprehension. Lakoff and
Johnson claim that metaphor “... is pervasive in everyday life, not just in language but
in thought and action. Our ordinary conceptual system, in terms of which we both think
and act, is fundamentally metaphorical in nature” (Lakoff and Johnson 2003). “The
essence of metaphor”, they write, “is understanding and experiencing one kind of thing
in terms of another” (ibid.). In their scholarly work “Models, Metaphors and the
Hermeneutics of Designing”, Snodgrass and Coyne (1991) highlight that the word
metaphor originates from Greek metaphora having the meaning transfer. In continua-
tion, they state that metaphor can consequently be considered “the transfer of one con-
cept to another” (ibid: 7). When saying transfer one may assume that it implies movement
of something between two domains. According to Way (1994), the transfer can most
probably entail shift of meaning. Kittay (1987) offers a different view in accordance with
which transfer involves a “displacement of signs”.

The Technology Metaphor in Neuroanatomy

Long before the emergence of the approaches mentioned above, there were two
strands of discussion whenever the usage of metaphor was concerned. One of thesc
strands was organised around the nature of the conceptual theory of metaphor and the
other was around the conventional views on metaphor dominated by philosophical con-
cerns about the rhetoric value of metaphor and the nature of truth and science. Classical
rhetoric had originally been an art highly respected in which metaphor played a key role
(Vickers 1970:20-21). Later, however, “ars rhetorica” was gradually associated with
obscurity. Aristotle, for instance, described metaphor as “giving something a name that
belongs to something else” (Mooij 1976:18; Way 1994:14). In his “Poetics " Aristotle
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gives a definition which appears to form part of his discussion of poetic style: “Metaphor
is the transference of a term from one thing to another: whether from genus to species,
species to genus, species to species, or by analogy” (Halliwell 1987:55). Another state-
ment on metaphor made by Aristotle appears in the ““Topica” resembling more a warn-
ing against the usage of metaphor, since it claims that metaphor should not be used in
definitions, for “‘a metaphorical expression is always obscure” (Ross 1958:116). Not
elaborating on the cognitive significance of metaphor, Aristotle considers metaphor
mainly fit for ornamental or decorative purposes.

Furthermore, in the light of such developments, metaphor was seen as a deceitful
device and thus unsuitable for scientific discourse. This view, i.e., the view on rhetoric
and figurative language as a deceptive language, is clearly illustrated in the work “An
Essay Concerning Human Understanding” by John Locke (2007:189) in the following
lines; “...language is often abused by figurative speech. But yet if we would speak of
things as they are, we must allow that all the art of rhetoric, besides order and cleamess;
all the artificial and figurative application of words eloquence hath invented, are for noth-
ing else but to insinuate wrong ideas, move the passions, and thereby mislead the judg-
ment; and so indeed are perfect cheats; and therefore, however laudable or allowable ora-
tory may render them in harangues and popular addresses, they are certainly, in all dis-
courses that pretend to inform or instruct, wholly to be avoided; and where truth and
knowledge are concerned, cannot but be thought a great fault, either of the language or
person that makes use of them....”

In the light of vast array of vehement attacks on the suitability of metaphor for scien-
tific discourse, its cognitive value was not extensively elaborated upon until the 1930s.
It was in 1936 that Richards first presented the cognitive theory of metaphor. In “The
Philosophy of Rhetoric” (1936:92) he argues that metaphor should be regarded as a con-
stituting element of language and never as an embellishment. In particular, his statement
on the usage of metaphor goes as follows: “Even in the rigid language of the settled sci-
ences we do not eliminate or prevent it [i.e. metaphor] without great difficulty. In the
semi-technicalised subjects, in aesthetics, politics, sociology, ethics, psychology, theory
of language and so on, our constant chief difficulty is to discover how we are using it and
how our supposedly fixed words are shifting their senses. In philosophy, above all, we
can take no step safely without an unrelaxing awareness of the metaphors we, and our
audience, may be employing; and though we may pretend to eschew them, we can
attempt to do so only by detecting them. And this is the more true, the more severe and
abstract than philosophy is. As it grows more abstract, we think increasingly by means
of metaphors that we profess not to be relying on.”

Historically, the cognitive research on the application of metaphor can also be traced
back to the work “Models and Metaphors: Studies in Language and Philosophy” (1962)
by Max Black. Prior theories on metaphor had been premised on the hypothesis that
metaphor was mainly an aesthetic device and therefore, not fit for scientific discourse.
Black introduces the interactional view of metaphor according to which the meaning of
ametaphor is the result of the “interaction between copresent thoughts”. In order to com-
prehend the meaning of the metaphor within a text, the two “thoughts” have to be “con-

51



Armenian Folia Anglistika Linguistics

nected”, in other words, the different meanings of the two subjects within a metaphor
shall be in an interaction with each other and the features of a meaning of one subject can
thus be projected in the meaning of the other subject. Ever since the views proponed by
Richards and Black, many other scholars have highly underscored the cognitive value
metaphor entails. For instance, Lakoff and Johnson (2003) make an important claim in
their “Metaphors We Live By” by stating that metaphor, as cited above, is not just a mat-
ter of language, but that our ordinary conceptual system is largely metaphorical as well.
The authors use such phrases as “conventional” metaphors, “everyday” use in order to
support their argument that metaphor forms a central component of human cognitive sys-
tem. For instance, an illustration may be the claim “conventional metaphor [ ...} pervades
our conceptual system” (Lakoff and Johnson 2003:196). Gibbs (1994:122) argues as fol-
lows: “Metaphors and other tropes not only serve as the foundation for much everyday
thinking, they also continue scholarly theory and practice in a variety of disciplines, as
well as providing much of the foundation for our understanding of culture.” It is note-
worthy, that there are many examples on the usage of metaphor in the history of science
which led to major scientific discoveries. In particular, the medicine, as a scientific
domain, has been replete with metaphors ever since the Renaissance — ever since the
times of Andreas Vesalius and William Harvey.

Andreas Vesalius (1514-1564) was the leading anatomist of the High Renaissance. In
his masterpiece “De humani corporis fabrica” (1999), Vesalius refers to human body
employing mechanical or technological metaphors which facilitate the comprehension of
human anatomy and anatomical specificities. It should, however, be mentioned that the
word “mechanical” here is termed in the light of technology within the Renaissance peri-
od. Some examples illustrate the role of bony structures, going as follows: “Ossicles in
the ear resemble an anvil and a hammer”, “The skull is a fortification, a protecting ram-
part defending the brain; it is a helmet, an immovable wall”, “The middle of the lower
end of the humerus, where can be seen a depression with swellings on either side, the
whole resembling the sheave of a pulley around which the ropes turn.”

A tribute shall also be paid to the work of William Harvey (1578-1657) who, drawing
from above mentioned leading Renaissance figure, develops the notion of human body as
a machine or mechanic structure. Harvey is best known for his work titled “The Motion
of the Heart” which was published in 1628 and characterized this human organ - the heart
— as a sort of mechanical device. The publication of this work led to an important medical
discovery in the 17* century. The essence of this discovery was that a finite amount of
blood circulated on a continuous basis throughout the body of both humans and animals.
The most captivating aspect of this statement is the usage of the metaphor of blood flow-
ing in a circle which enabled Harvey to explain how the blood flowed through the body.
The term “blood circulation” which is still widely used in medicine, reminds of the circle
metaphor which was first introduced by Harvey back in 1628 (Rothbart 1984:611).

Currently, the usage of metaphors in science is viewed as an integral part of compre-
hension and cognition. For instance, Holton (1995:268) argues as follows: “In the work
of the active scientist there are not merely occasions for using metaphor, but necessities
for doing so [...] the necessity built into the process of scientific rationality itself, an epis-
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temological necessity that covers the search for and usage of metaphors. It is simply the
limit of induction. Where logic fails, analogic continues.”

Creative thinking and metaphoric expressions are often necessary in order to concep-
tualize in the real world what goes far beyond the knowledge human conceptual system
does possess. In furtherance, Gibbs (1994:125) states that metaphors allow people to
communicate complex configurations of information that better capture the rich, contin-
uous nature of experience. Scott Montgomery (Montgomery 1996:134) claims that
metaphor is as essential to communication among professionals, even at the highest level
of research, as it is to communication with patients or in popular discussion. He also
argues that modern Western medical thinking and research are organised around, inter
alia, bioinformationist metaphors. These metaphors aim at portraying the human body as
a communications system which operates in terms of “transmitters”, “networks”,
“encoding”, “patterns”, “interactive units”, etc.

Since the present article aims at studying the metaphors which have been incorporat-
ed from the domain of technology into Neuroanatomy, it should be noted, that commu-
nication systems are also viewed as part of technology. In this sense Neuroanatomy can
safely be characterised as a medical domain employing technological metaphors for pur-
poses of referring to medical processes, cell and neuron functions in the human nervous
system. In the words of Banks and Thompson (1996:99-126) “people are incorrigible
users of metaphor in thinking about sickness and health and the workings of the human
body.” Metaphors are considered to reframe complex issues and thus facilitate under-
standing and help provide meaning. In recent technological developments and innova-
tions the need for new terms and expressions in Neuroanatomy is specifically obvious in
order to render new notions of knowledge which are yet unknown. Since medicine is a
scientific field where new developments and innovations are registered on a daily basis,
it also keeps pace with the ever-changing global tendencies and incorporates new terms
and expressions. The creation of computers and the communication systems, for
instance, have structured a number of important conceptual metaphors used in medicine
in general, and in Neuroanatomy in particular. In an extensive corpus of texts in
Neuroanatomy many communication systems metaphors are frequently used for the
description of the hurnan brain, its structure and certain cerebral functions. The follow-
ing examples are from the section on Neuroanatomy in Gray s Anatomy (2005):

The brain is a highly vascular organ, its profuse blood supply charac-
terised by a densely branching arterial network.
(Gray's Anatomy 2005:295)

It demands about 15% of the cardiac output and utilizes 25% of the
total oxygen consumption of the body. (Gray’s Anatomy 2005:295)

Neurons encode information; conduct it, sometimes over considerable

distances and then transmit it to other neurons or to non-neural tissues.
(Gray’s Anatomy 2005:295)
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In technological systems, output is understood as the power, energy, or other results
supplied by a device or system and this specific meaning is shifted to neuroanatomical
domain in order to describe the working required by the human cardiac system. Since the
human brain is not a single isolated element in the body, yet composed of multiple inter-
connected nervous tissues, it forms a network and, as an event external to a nervous sys-
tem, neurons act as agents in information encryption and transmission, which the brain
modifies later in any manner.

Perhaps because Neuroanatomy involves fundamental notions on human brain and nerv-
ous system often in a way which is mysterious or challenging for comprehension, it often
employs metaphors to describe these phenomena. In addition, the introduction of new kinds
of machines, such as computers and other units of communications systems has led to the
formation of new machine metaphors, which are specifically incorporated into the descrip-
tion of the functioning of the human nervous system. Recalling the interaction theory of the
metaphor it becomes obvious that the features of the meaning of technological units are pro-
jected into the meaning of neuroanatomical processes. The following excerpts from the sec-
tion on Neuroanatomy in Gray 5 Anatomy illustrate the usage of such metaphors:

The human nervous system is the most complex product of biological
evolution. The constantly changing patterns of activity of its billions of
interactive units represent the fundamental physical basis of every aspect
of human behaviour and experience. (Gray’s Anatomy 2005:227)

The functional capabilities of the nervous system are a product of its
vast population of intercommunicating nerve cells ....
(Gray’s Anatomy 2005:227)

Transmission of information to other cells is brought about when
action polentials cause the release of specific neurotransmitter substances,
stored in synaplic vesicles within the presynaptic nerve terminal.

(Gray’s Anatomy 2005:228)

The neurotransmitter binds to these, and depending upon the nature of
the chemical and the receptor, either elicits an excitatory or inhibitory
response, or may modulate intracellular second messenger systems.

(Gray’s Anatomy 2005:228)

They greatly outnumber sensory and motor neurons and confer on the
nervous system its prodigious capacity to analyse, integrate and store
information. (Gray’s Anatomy 2005:228)

When it comes to alteration in functions or structure of neurons, certain communica-

tion systems-related metaphors are also employed in order to describe the nature of this
process as illustrated in the following examples:
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[...] cortical neurons undergo a profound epigenetic reprogramming in
response to dysfunctional D2 autoreceptor signaling leading to altered DA
levels, a process that may underlie a number of neuropsychiatric disorders.

(Brami-Cherrier et.al. 2014)

They waited a while before using their device over a human head, fear-
ing that the TMS pulse might magnetically erase the hard-drive of the
human brain. (George et.al. 2002)

Once again referring to the interaction theory of metaphor, it should be highlighted
that the interaction between the terminology of technology and Neuroanatomy is also
noteworthy in the sense that computers, for instance, can also be described through
metaphors generated from this domain since computers are units with memories, and
they can be infected by viruses and are administered by antiviruses, respectively.

Conclusion

Having regard to the aforementioned, it can be concluded that the technology
metaphor helps to gain better understanding of various medical processes in
Neuroanatomy. The usage of the technology metaphor also facilitates cognition with
regard to description of certain aspects of nervous system and brain. In this case the
technology metaphor is more than a linguistic phenomenon. Medical images of human
nervous system and the brain are communicated through metaphors, thus solving the
issue of introduction of a new term in Neuroanatomy. Metaphors thus serve as cognitive
devices and aids in explaining scientific discoveries memory retention of which may be
impeded by the lack of necessary vocabulary items. In addition, such explanation
implies that they should be scientifically precise and unambiguous among larger audi-
ences since these discoveries become the possession of the humanity only when they
become explicable and easier for recognition. Metaphors thus lead to a better under-
standing or comprehension of the novel and complex notions or discoveries. Metaphors
which are related to analogous items familiar to the public facilitate recognition when
the clinical counterpart of these items is encountered in a medical or clinical practice.
Hence, metaphor is thus seen as an indispensable cognitive instrument and communica-
tive tool of language in terms of which medical concepts are structured, and sometimes
even medical theories are formulated and clinical signs and pathology accurately trans-
lated into the scientific discourse.
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ShuGnnghwiwt pnjuwpbipoypp Ghypnubwmndhaymd

UnyyG hnpjuwomd pGGmpjwG t wnlynud nbjuGwinghwjh ninpunh thnfuwpbipnyp-
Gtpp YhpwempymGp pd2jughumpyui’ dwuGuwynpuutu GhjpnuwGunndhwjh pGw-
quyuomy: <njwdh pgwlGuwlitpaud hnpd & wpymd Gaphupuglti thnjuwpbipn-
ph SwGwynnuiwG nhipp GhypnwGuwunnshugh nippumd YhGhywywb GplinypGhph L
wjnwpwlwywul qnpoplpwgltnh GYwpugpnipjuG qnpomd: dhpmompjwl ta-
puplynn \tquywb Gyipp quwynpuytu Yepgyws t YihGhywywh gnpdnGtng-
jwl hwiwp Gwlwnbujwd “Gray’s Anatomy”-h GhjpnwGwwndhwyhG Glhpgws
pwdGhg:

MeradopEsecxHil HeXCYC TEpMEROS B HCRPOAHATOMEH

B gaHHOH cTaTbe aHATHIHPYETCA HCMOL3OBaHHE META(POP B MEHLIHHE, B YACTHOCTH —
HCMO/IL30BaHHE TEXHONOMHYECKHX MeTaop B obnacT HelpoaHaTtoMHH. PaccmarpuBaerca
BONPOC O KOTHHTHBHONA PONH MeTathopHYECKON HOMHHALIMH B HHTEPNPETALHH KIHHHYEC-
KHX AIIEHKA H narosordil. Pasnen, nocBAWEHHbIH HEHPOAHATOMHH H3 KIHHHYECKON GHO-
4K MEAHUMHBI “AHatomua ['pelfa” 10CTyXH1 MaTepHATOM /I8 AHATH3A.
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