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Albanian Albania, Kosovo, Macedonia, Serbia, Italy, Turkey, Bulgaria, Greece

Basque Spain, France

Belarusian Belarus, Lithuania, Latvia, Poland, Russia, Ukraine, Estonia

Bosnian Bosnia, Austria, Italy, Hungary, Romania, Sweden, Germany

Bulgarian Bulgaria, Serbia, Moldova, Greece, Romania, Ukraine, Turkey

Catalan Spain, Andorra, France, Italy

Croatian Croatia, Austria, Bosnia, Italy, Hungary, Romania, Sweden, Germany

Czech Czech Republic, Slovakia, Poland, Croatia, Austria, Ukraine

Danish Denmark, Faroe Islands, Greenland, Germany

Dutch Netherlands, Belgium, France

English United Kingdom, Ireland, Gibraltar, Malta

Estonian Estonia, Latvia, Russia, Sweden

Finnish Finland, Russia, Sweden, Norway

Flemish Belgium, Netherlands, France

French Andorra, France, Monaco, Luxembourg, Belgium, Switzerland, Italy

German Germany, Austria, Switzerland, Liechtenstein, Luxembourg, France, Belgium,
Netherlands, Denmark, Italy, Poland, Czech Republic, Slovakia, Hungary,
Romania, Russia

Greek Greece, Cyprus, UK, Germany, Albania, Italy, Turkey

Hungarian Hungary, Romania, Slovakia, Serbia, Ukraine, Austria, Slovenia

Icelandic Iceland

Irish Ireland, UK

Halian
Italy, San Marino, Vatican City, Switzerland, Malta, Monaco, Slovenia, Croatia

Latvian Latvia, Russia, Belarus, Estonia, Sweden, Ukraine

Lithuanian Lithuania, Russia, Latvia, Poland, UK, Belarus, Germany, Estonia, Sweden
Luxembourg

Luxembourgish Macedonia, Greece, Bulgaria, Albania, Serbia

Macedonian Malta

Maltese Moldova, Romania

Moldovan Norway, Denmark, Sweden

Norwegian Poland, Belarus, Ukraine, UK, France, Germany, Czech Republic, Slovakia,

Polish Lithuania, Latvia, Russia, Hungary

Portuguese Portugal, Spain, UK, France, Germany

Romanian Romania, Moldova, Ukraine, Hungary, Bulgaria, Greece

Russian Russia, Estonia, Latvia, Lithuania, Belarus, Hungary, Moldova, Ukraine,
Romania, Bulgaria

ottish Gaelic United Kingdom

Serbian Serbia, Austria, Bosnia, Italy, Hungary, Romania, Sweden, Germany

Slovak Slovakia, Serbia, Hungary, Poland, Romania, Ukraine

Slovene Slovenia, Austria, Italy, Hungary, Serbia

Spanish Spain, Andorra, UK, France, Germany

Swedish Sweden, Finland

Turkish Turkey, Cyprus, Bulgaria, Greece, Macedonia, Albania, Serbia, Bosnia,
Croatia, Germany, Romania

Ukrainian Ukraine, Belarus, Poland, Estonia, Latvia, Lithuania, Russia

Welsh United Kingdom
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Why do we need a Thamizh Science Lexicon?

Technical words are the vehicles of knowledge
in a scientific field. More than ever, transfer of
technical and scientific knowledge in native
languages is of paramount importance. This
necessity was better demonstrated by the public
health crisis over the last two years of Covid—19
pandemic. A deluge of information on Covid—19
was generated and disseminated in English by the
global health authorities, yet the critical information
only trickled down to global communities through
few information channels and often were not heeded
as well as the "fake" chatter spread via social media.
This "communication bottleneck" in science and
technology remains a challenge for native language
speakers. And a rare solution is at hand, through the
impressive efforts by the Tamil Nadu Government in
creating a productive alliance between Thamizh
linguists and Science/Technology experts in
Sorkuvai (@&nh@emeu) Project to generate a
comprehensive word corpus.

It is not that Thamizh (g,LSI@)is lacking inits
own technical and scientific lexicon. Sidhdha
Medicine, an ancestral gift from our Thamizh
Sidhdhas, is rich with ancient medical nomenclature
(i.e:  mathumekham-wgi@w&aib for diabetes).
However, the immense progress in science and
technology originated from Europe in the nineteenth
and twentieth centuries and was disseminated
globally via English language. The English language,
in turn, borrowed a vast majority of its scientific
terms from Greek and Latin that historically were the
language of science and philosophy. Thus, the
Thamizh lexicon we aim to create in science and
technology will be more practical if we align that with
that of English.

Where are we on Thamizh Science Lexicon?

In order to understand where we are — the

Thamizh populace— in terms of Thamizh vocabulary
in science and technology | turned to a haphazard
web survey on Thamizh science literature on line.
There are dozens of web—based Thamizh magazines
and blogs covering life science and technology (the
notable ones being Solvanam/@\&meveuecond, and
BBC Thamizh/G191& sdIp). First, the vocabulary
of majority of these online publications borrow
science terminology directly from the original English,
Greek or Latin original words. Understandably, the
direct use of the original word in Thamizh articles is
of practical value — it conveys the message without
placing extra burden on the writer to create a new
Thamizh word that the reader is not keen to
understand. The second observation was that,
whenever a Thamizh word is used, there is a lack of
uniformity among various publications, often driven
by its region of origin (i.e: India Vs Sri Lanka). The
latter observation is the one that prompted me to
pen this article on the ground rules of creating
Thamizh words in science and technology to promote
uniformity in our science lexicon. Please be reminded
that my proposals are purely based on my expertise
in life science and an ardent interest in communicating
science in Thamizh language. Therefore, these
proposals are not to be taken as criticisms of the
existing Thamizh science lexicon and their creators.

How to capture the meaning in a new
Thamizh Scientific word?

This appears to be a simple question to
linguists and etymologists, but becomes complicated
when the words they seek to create falls outside
their expertise. The science lexicon presents this
challenge. A vast majority of words in science
denotes two aspects: structure(2_peuemioiy) and
function (@gmdlevun(y). Therefore, a scientific
word translated from another language should, as a
minimum requirement, reflect the structure and
function enshrined in the original word.
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Structure:Let us focus on, as an example, the
word "cell" to demonstrate the reflection of structure.
There are currently two Thamizh words in common
use to denote "cell". One is "uyir—anu—&uﬁ]u@u",
the second "kalam-&euib". The word uyirranu
captures "life" and the microscopic nature of the
"cell". This a reasonable reflection of the original
word "cell". However, there are some drawbacks in
the word uyiranu. The word "anu-Sigw)" also
represents the English word "atom" — the constituent
unitary particle that was previously thought to be
indivisible. Now, atoms make all things live and
innate. A "cell" is composed of millions of molecules
and each molecule is made of billions or ftrilions of
atoms. Therefore, both atom and cell are microscopic
in terms of their size, but their actual sizes are at
different orders of magnitude (an atomic radius is
measured in picometer or 10—12 meter, a cell size
is measured in micrometer or 10—6 meter, a million—
fold difference in magnitude). The word "anu" is also
partly used to describe "electron" (wblebrcoramo)),
one of the sub—atomic particles within the atom. The
size of an electron is merely in femtometers (10—15
meter). Thus, the Thamizh word "anu", just reflecting
the smallness or microscopic natures of an electron,
atom and cell fails to capture the vast differences in
the magnitudes between these three microscopic
structures. Evenif we choose to ignore the magnitude
differences, the word anu is used to name three
structures that are at distinct hierarchy in biology
(electron, atom, cell, in ascending order of hierarchy).

On the other hand, the Thamizh word "kalam"
presents a simple description of "cell" as it was
originally observed by the first scientist who coined
the term. Robert Hooke, an English philosopher and
natural scientist, first observed the microscopic
"cells" from plants in the 17th century. The
honeycomb appearance he saw under his primitive
light microscope reminded him of the chambers
(celle in French, cell in English) the reclusive monks
used to reside in European monasteries, so he
named the structures "cells". It turns out that the
word cell better reflects the structural aspects of a
living cell: it has a boundary, it holds sub—cellular
organelles and cytoplasm and has channels and
pores that mediate transport across the boundary.
There is no reflection of the magnitude of the
structure in the word cell or "kalam". However, not
reflecting the magnitude of the structure "kalam" or

"cell" does not diminish the translingual meaning of
the word, it rather preserves it.

Function: The other critical feature that needs
to be preserved in translating scientific terms to
Thamizh is the functional aspect. Let us take the
English word "kinase" to demonstrate this aspect. In
biological chemistry, kinases are the family of
enzymes that transfer phosphate ions to amino acid
residues on proteins: this process is called
phosphorylation and usually activates or inactivates
the protein's biological function. Since the origin of
kinases is kinesis (Greek) or "movement", we might
be tempted to capture that original meaning by the
Thamizh word "iyakki-&wé&l". However, since
the kinases invariably transfer phosphate groups, |
proposed the Thamizh translation
"@umeiv@uibermml" to reflect this singular function.
The word "@ureiv@umarmml" also makes it easier
for a lay Thamizh science reader to understand
another enzyme group in biochemistry: the
phosphatases. Phosphatases are the counter—
enzymes working to reverse the phosphorylation
reactions catalyzed by kinases, thus phosphatases
remove phosphate ions from the proteins. Now, one
can easily name phosphatases as
"Glumeiv@ubihd&l" and comprehend the functions
of the phosphatases.

The phonetics in Thamizh science lexicon

It is my humble opinion that phonetic translation
of words invariably fail to transfer the real meaning
of the original words. It is true in any field of
knowledge, but particularly phonetic translation can
lead to gross misunderstandings in scientific lexicon.
The word | would use as an example is the Thamizh
word "Siph&" for inflammation. Inflammation is a
pathological process characterized by 4 cardinal
signs: heat, pain, redness and swelling. Biologically,
these cardinal signs originate from something that
injures/irritates our body. The word that better
describes that appears to be "Supm#&l". It is true
that this word only captures the cause (etiology) of
inflammation, not the cardinal signs of inflammation.
There is another word in English— "allergy" (root
word allos — Greek, meaning "other") which means
our body reacts to foreign ("other") substances in
negative and unfavorable ways. The suitable
Thamizh word that captures this meaning is
"Geeleumemin”. Some confusion exists among
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Thamizh lay science readers that they phonetically
translate the "allergy" into "upm&l". Although
allergy and inflammation are mechanistically related
(inflammation results from allergy), it is critical that
the meanings of these two processes are preserved
when we translate to Thamizh.

Regional Variations in Thamizh Science

Lexicon

Thamizh is historically a mother tongue for
millions of people in a dozen of countries. Arguably,
the past contributions to Thamizh science lexicon
have primarily been from India and Sri Lanka. When
we compare some of the Thamizh scientific terms
prevalent in these two countries, there are significant
variations. For instance, the word "organic", is
translated as "G&geor" in Sri Lankan Thamizh
textbooks and articles (the antonym, "inorganic" is
translated into "18@&geo1"). In Indian publications,
"organic" is mostly translated to "&iflin", perhaps to
reflect the central role of carbon ("&ifl") in organic
compounds. Variations like these are not a serious
concern as long as they reflect the structure/
function aspects of the original word. However,
these variations need to be reviewed by experts in
the appropriate fields of study if the original meaning
is not reflected in these regional variants. For

instance, as correctly pointed out by Dr. Kantharuban
(Germany, Biohemistry and Transfusion Medicine
Specialist) at the 65th Session, the blood vessel
"vein—pmemb" is sometimes erroneously translated
into "wmdY" in some Thamizh publications (this is
even listed in the word corpus, under misc. section).
In fact, "mmiby" is the Thamizh word for nerve.
Hopefully, such discrepancies will be rectified and
resolved during the consultation process for the
upcoming release of English—-Thamizh Medical
Dictionary.

Concluding Remarks

There is an unmet need for a comprehensive
effort to generate a Thamizh Science Lexicon to
disseminate scientific knowledge for millions of lay
Thamizh populace. It is critical that Thamizh linguists
and experts in the field need to work cooperatively
to complete such a historical achievement. To
generate new scientific words in Thamizh, the
minimum requirementis to accurately capture the
structure and/orfunction in the original words,
without phonetic considerations. Regional variations
exist in the current Thamizh Science lexicon;
however, they are not considered a hindrance to
progress.
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