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1. INTRODUCTION

According to Anthony Burgess "translation is not a matter of words only: it is a matter
of making intelligible a whole culture"®. Bearing this phrase in mind, translation’s
contribution to our society is at the present moment way more visible and by all
means vital. Initially, it was mainly connected to religion, as the first characteristic
example of an official translation is that of the Bible. Therefore, controversy has
always been raised upon the field of translation, regarding its content, its relation to
other sciences and of course its results for the world. Yet after many years of
discussions, research and practice that resulted to a significant bibliography, it is
widely accepted that translation contributed to the development of modern languages
as well as national identities around these languages. Furthermore, translation has
always strongly committed to countries’ clear and peaceful communication and
cultural exchange and still plays an important role on that part nowadays.

Apart from all its positive characteristics, the field of translation possesses another
great advantage. Being tightly connected to technology, it is one of the fastest
growing fields. So, those first attempts of a word — for — word translation have
evolved into a noteworthy growth of machine translation with promising outcomes for
the future. As it has already been mentioned above, translation is closely connected to
technology since a translator nowadays not only possesses a computer for his/her
work but also a great variety of tools that assist to a faster and more qualitative result.
Observing all the progress made so far as well as taking into account the perspectives
of this new technological accomplishment, | have chosen to work on this interesting
issue being about to graduate and enter the translation market. Therefore, the present
paper is studying in detail the latest sample of this development: neural machine
translation systems.

1.1 Machine translation: definition and short history

Machine translation is a sub-field of computational linguistics that examines the use
of software to translate text or speech from one language to another. Basically,
machine translation is about replacing words in one language with words in another,
lacking the ability yet to deal with differences in linguistic typology, translate idioms,
isolate anomalies and that is the reason why it cannot so far to produce a good
translation. The outcome, though, depends on the domain the text or speech belongs,
as it has been proven that more formal or technical language helps produce better
results. Human intervention also plays an important role to the boost of machine
translation and is necessary as this field still requires a combination of the machine
and human abilities. Current technology is not yet able to create a computer that can
replace a translator and his/her capability to analyze a text combined with his/her in-
depth knowledge of the grammar, semantics, syntax, idioms, etc., of the source and
target language, as well as the culture of its speakers. Therefore, every text produced
by machine translation needs post — editing in order to be used.

! Enache, B. (2016). TRANSLATION - WHAT A WONDERFUL WOR(L)D. [online] Lexington.ro.
Available at:  https://www.lexington.ro/en/blog/item/36-translation-what-a-wonderful-wor-I-d.html
[Accessed 7 Sept. 2019].
° Lebert, M. (2019). A short history of translation and translators., Availble at:
https://marielebert.wordpress.com/2016/11/02/translation/ [Accessed 18 August 2019]
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The introduction of machine in the field of translation can be traced back to the 17"
century with the use of mechanical dictionaries. Although, concrete proposals on the
use of machine translation appeared on the 20" century and specifically in 1933 by
George Artsrouni, a French-Armenian, and by a Russian, Petr Smirnov-Troyanskii.’
Artsrouni came up with a storage device on paper tape which could be used to find the
equivalent of any word in another language. A prototype was apparently demonstrated
in 1937. Even if this thought was quite innovative at the time, it wasn’t as successful
as expected. Later, in July 1949 a memorandum from Warren Weaver brought the
idea of machine translation to general notice. He described the expectations and
methods that can be used to realize this undertaking and within few years, research
begun at many universities of the United States.” Years of studying and after many
proposals, in January 1954 at Georgetown University, Leon Dostert collaborated with
IBM on a project which resulted in the first public demonstration of an MT system.”
A carefully selected sample of 49 Russian sentences was translated into English,
using a very limited vocabulary of 250 words and just 6 grammar rules. This was not
exactly an issue of high scientific importance, but managed to obtain the necessary
funding machine translation needed at the time.®

The first machine translation systems used large bilingual dictionaries and hand-coded
rules in order to adjust the word order in the final output. This was finally considered
too restrictive for any linguistic developments at the time. During this period
operational systems were introduced. The United States Air Force used a system
produced by IBM and Washington University, while the Atomic Energy Commission
and Euratom, in Italy, used a system developed at Georgetown University.” Despite
the fact that the quality of the output was poor, it was enough to cover many of the
customers' needs, particularly in terms of speed. At the end of the 1950s, the issue of
semantic ambiguity appeared on the field of machine translation. In order to solve this
problem and have the wanted result, experts concluded that source texts for machine
translation needed to be written in a controlled language that uses a vocabulary in
which each word has exactly one meaning.®

In the 1960s research in both the Soviet Union and the United States focused mainly
on the Russian-English language pair. The material of translation was mainly
scientific and technical documents and the translations produced were sufficient to get
a basic understanding of the articles. In case an article discussed a subject regarded to
be confidential, it was sent to a human translator.

* Hutchins, W. (1995). MACHINE TRANSLATION: A BRIEF HISTORY. [online] Hutchinsweb.me.uk.
Auvailable at: http://www.hutchinsweb.me.uk/ConcHistoryLangSci-1995.pdf [Accessed 19 Aug. 2019].
* Hutchins, W. (1995). MACHINE TRANSLATION: A BRIEF HISTORY. [online] Hutchinsweb.me.uk.
Auvailable at: http://www.hutchinsweb.me.uk/ConcHistoryLangSci-1995.pdf [Accessed 19 Aug. 2019].
> Hutchins, W. (1995). MACHINE TRANSLATION: A BRIEF HISTORY. [online] Hutchinsweb.me.uk.
Auvailable at: http://www.hutchinsweb.me.uk/ConcHistoryLangSci-1995.pdf [Accessed 19 Aug. 2019].
® Hutchins, W. (2001). Machine Translation over fifty years. [online] Hutchinsweb.me.uk. Available at:
https://pdfs.semanticscholar.org/6bf4/7bb3f7d615db174c5e177df1cb6dd4c814f7.pdf [Accessed 19
Aug. 2019].
" Infogalactic.com. (2015). History of machine translation - Infogalactic: the planetary knowledge
core. [online] Available at: https://infogalactic.com/info/History_of machine_translation [Accessed 18
Aug. 2020].
® Horwood, E. (2020). Machine Translation: past, present, future. [online] Hutchinsweb.me.uk.
Auvailable at: http://www.hutchinsweb.me.uk/PPF-TOC.htm [Accessed 15 Aug. 2019].
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In 1966 the ALPAC report brought many changes to the machine-translation research.
The report was commissioned by the US government and delivered by ALPAC, the
Automatic Language Processing Advisory Committee.® The US government was
concerned that there was no progress made despite important expenditure. According
to the report, machine translation was more expensive, less accurate and slower than
human translation. The report came to the conclusion that despite the expenditures,
machine translation was not likely to reach the quality of a human translator in the
near future. Nevertheless, the report mentioned that the development of tools made to
help translators as well as research in computational linguistics would still be
encouraged. The report had a way more negative impact on the research into machine
translation in the United States than to the Soviet Union and United Kingdom.
Research, at least in the US, was nearly abandoned for over a decade. In Canada,
France and Germany, however, research continued. In the US the main exceptions
were the founders of Systran (Peter Toma) and Logos (Bernard Scott), who
established their companies in 1968 and 1970 respectively and served the US
Department of Defense™. In 1970, the Systran system was installed for the United
States Air Force, and subsequently by the Commission of the European Communities
in 1976. The METEO System, developed at the Université de Montréal, was installed
in Canada in 1977 to translate weather forecasts from English to French, and was
translating close to 80,000 words per day or 30 million words per year until it was
replaced by a competitor's system on 30 September 2001."

By the 1980s, there were both various and numerous installed systems for machine
translation. Mainframe technology was also introduced and used by systems such as
Systran, Logos, Ariane-G5, and Metal. During the 1980s there was a lot of activity in
the field of machine translation in Japan especially.'? Research at the time focused on
translation with the inclusion of morphological, syntactic, and semantic analysis. At
the end of the 1980s, both statistical methods as well as the example-based machine
translation appeared. These had as common characteristic the indifference towards
syntactic and semantic rules and reliance instead on the manipulation of large text
corpora.®®

The creation of low-cost and more powerful computers encouraged the increase in the
use of machine translation. It was in the early 1990s that machine translation began to
make the transition away from large mainframe computers toward personal computers
and workstations. Sites also became available on the internet, such as AltaVista's

® Infogalactic.com. (2015). History of machine translation - Infogalactic: the planetary knowledge
core. [online] Available at: https://infogalactic.com/info/History _of machine_translation [Accessed 18
Aug. 2020].
1 Horwood, E. (2020). Machine Translation: past, present, future. [online] Hutchinsweb.me.uk.
Available at: http://www.hutchinsweb.me.uk/PPF-TOC.htm [Accessed 15 Aug. 2019].
1 StudFiles. (2016). 3. The 1960s, the alpac report and the seventies. [online] Available at:
https://studfile.net/preview/5427075/page:2/ [Accessed 10 Sep. 2019].
2 Article for translators: History of machine translation. (2008)., Available at:
https://www.translationdirectory.com/articles/article1906.php [Accessed 20 January 2020]
3 Article for translators: History of machine translation. (2008)., Available at:
https://www.translationdirectory.com/articles/article1906.php [Accessed 20 January 2020]
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Babel Fish and Google. In the 1990s, according to the technological progress made at
the time research began into speech translation as well.**

In the 2000s, the field of machine translation has seen major changes. Research
focused mostly on the statistical machine translation (SMT) and the example-based
machine translation, which were used by companies for years. SMT tries to generate
translations using statistical methods based on bilingual text corpora. Where such
corpora are available, good results can be achieved translating similar texts, but such
corpora are still rare for many language pairs.” In a slightly similar way, Example-
based machine translation is based on the idea of analogy. In this approach, the corpus
that is used is one that contains texts that have already been translated. Given a
sentence that is to be translated, sentences from this corpus are selected that contain
similar sub-sentential components.*® The similar sentences are then used to translate
the sub-sentential components of the original sentence into the target language, and
these phrases are put together to form a complete translation. Both of these
approaches were imperfect from a linguistic view, as errors in syntax, morphology,
fluency and more were tracked.

However, the latest development in the field of machine translation seems more than
promising for the future. Neural machine translation (NMT) came into reality in the
recent years and shows improved results compared to previous machine translation
approaches. It uses an artificial neural network to predict the likelihood of a sequence
of words, typically modelling entire sentences in a single integrated model. NMT
systems require only a fraction of the memory needed by traditional SMT models.
Furthermore, unlike conventional translation systems, all parts of the neural
translation model are trained jointly (end-to-end) to maximize the translation
performance.’” Since 2015 that those systems appeared they have become highly
known and widely used.

2. MAIN TOPIC

The main topic of this study is the comparison of two NMT systems. In the case of
NMT systems, the translation takes place through a unique artificial neural network.
An artificial neural network consists of layers of artificial neurons, which are
connected together with weights known as the parameters of the network. Its
fundamental characteristic is that it can automatically correct its parameters during the
training phase using technology based on complex algorithms achieving therefore an
impressive output.

“ Article for translators: History of machine translation. (2008)., Available at:

https://www.translationdirectory.com/articles/article1906.php [Accessed 20 January 2020]
15 Sfetcu, N. (2009). Approaches in machine translation - SetThings. [online] SetThings. Available at:
https://www.setthings.com/en/approaches-in-machine-translation/ [Accessed 5 Sep. 2019].
 Hutchins, W. and L. Somers, H. (1992). Introduction to Machine Translation. [online]
Hutchinsweb.me.uk. Awvailable at: http://www.hutchinsweb.me.uk/IntroMT-TOC.htm [Accessed 10
Sep. 2019].
" Chen, Z., Kommrusch, S., Tufano, M., Pouchet, L., Poshyvanyk, D. and Monperrus, M. (2019).
SEQUENCER: Sequence-to-Sequence Learningfor End-to-End Program Repair. Available at:
https://arxiv.org/pdf/1901.01808.pdf [Accessed 10 Sep. 2019].
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2.1 Methodology

The main purpose of this study is to compare two neural machine translation systems
using only one language pair, which is English to Greek (EN —>EL). The two systems
used are Google Translate and SYSTRAN’s Pure Neural Machine Translation
(PNMT). I have selected two different texts that have never been translated into Greek
before. The first one comes from the EU, namely it is the first part (The DG in brief)
of the European Commission’s Annual Activity Report (2018) about Eurostat and the
second one is a scientific article named Opinion: We Need More than New Antibiotics
to Fight Resistance retrieved from the scientific magazine The Scientist. Those texts
come from different sectors, but I chose them because they have a lot in common in
order to be appropriate for this assignment. First of all, as we need to check the texts’
readability level in order to ensure comparability, we see that they have the same
lexile score *8(1410L — 1600L). In order to evaluate the translations produced by the
machine translation systems mentioned above both automatic and human evaluation
will be used. Therefore, firstly, there has to be some text segmentation, which in the
case of this current assignment will be in sentences. So, each segment is a full
sentence. In this case, a sentence is defined from a capital letter to a full stop/
exclamation mark/ question mark. In both texts selected there are no colons or semi —
colons found, so as to find a different way to treat those cases or add more limitations.
The first text contains 626 words and the second 738 words, but they have the same
number of sentences, i.e. 31 sentences including the title. Moreover, they have
similarities in syntax, like long sentences and they are quite densely written. They
both contain specialized terminology from the different sectors they deal with. For the
comparison, apart from the translation produced by the two NMT systems mentioned,
a human translation is required. The aim of the current study is to create a quantitative
and qualitative evaluation of those NMT systems. So, the first step is to translate the
two texts and create two final documents with the human translation that appear on
the study’s appendix. Then the two different texts will be translated sentence by
sentence by the two different NMT systems that they also appear on the study’s
appendix. Afterwards, the automatic machine translation evaluation will follow, using
a specific method, in this case Interactive BLEU score evaluator®®, which will be
further explained below. The BLEU score produced by this metric can help create a
better overview regarding the quality of those NMT systems and proceed to the
human analysis and categorization of the errors found. Then, | will categorize and
compare the errors identified in the two texts using the Multidimensional Quality
Metrics (MQM) framework, slightly simplified for the needs of the specific study,
which means that | will separate the errors using mainly the two wider categories i.e.
accuracy and fluency and some basic subcategories, like those of terminology,
mistranslation, untranslated terms/ phrases, unintelligibility, inconsistency, grammar
and typography.

2.2 Neural Machine Translation Systems

18 https://hub.lexile.com/analyzer
9 https://www.letsmt.eu/Bleu.aspx
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End — to — end Neural Machine Translation is an approach rapidly applied in large
scale settings of machine translation.’ While most of these systems are used for only
one language pair, there are other new and revolutionary approaches that support
multiple language pairs using one single model. In this paper both neural machine
translation systems selected can handle multiple language pairs, but they will only be
compared using one language pair (EN - EL). These systems are Google Translate
and SYSTRAN’s Pure Neural Machine Translation (PNMT).

2.2.1 Google Translate

According to Google’s official publication?!, Google's Neural Machine Translation
system consists of a deep LSTM network with 8 encoder and 8 decoder layers using
attention and residual connections. To improve parallelism and therefore decrease
training time, Google’s attention mechanism connects the bottom layer of the decoder
to the top layer of the encoder. To increase the final translation speed, low-precision
arithmetic is employed during inference computations. To improve handling of rare
words, words are divided into a limited set of common sub-word units (“wordpieces")
for both input and output. This method provides a good balance between the
flexibility of "character"-delimited models and the efficiency of "word"-delimited
models, naturally handles translation of rare words, and ultimately advances the
overall accuracy of the system. Google’s beam search technique employs a length-
normalization procedure and uses a coverage penalty, which encourages generation of
an output sentence that is most likely to cover all the words in the source sentence. %

2.2.2 SYSTRAN’s Pure Neural Machine Translation (PNMT)

At the end of 2016, SYSTRAN launched its neural engine named PNMT (Pure Neural
Machine Translation), which also supports multiple language pairs and can be used to
translate all types of documents and files. It is based on Al and deep learning. Like all
neural networks, PNMT is able to automatically correct its parameters during the
training phase of the translation engine. Technically, the generated output is compared
to the expected reference and corrective feedback is sent “backward” to adjust
weights and tune the network connections. This type of technology, based on complex
algorithms at the forefront of Deep Learning enables the PNMT engine to learn,
resulting to the creation of the rules of a language from a given translated text. Other

2 Johnson, M., Schuster, M., V. Le, Q., Krikun, M., Wu, Y., Chen, Z., Thorat, N., Viégas, F.,
Wattenberg, M., Corrado, G., Hughes, M. and Dean, J. (2017). Google’s Multilingual Neural Machine
Translation System:Enabling Zero-Shot Translation. Google. Available at:
https://www.aclweb.org/anthology/Q17-1024.pdf [Accessed 10 Aug. 2019].
2'\Wu, Y., Schuster, M., Chen, Z., Le, Q., Norouzi, M., Macherey, W., Krikun, M., Cao, Y., Gao, Q.,
Macherey, K., Klingner, J., Shah, A., Johnson, M., Liu, X., Kaiser, L., Gouws, S., Kato, Y., Kudo, T.,
Kazawa, H., Stevens, K., Kurian, G., Patil, N., Wang, W., Young, C., Smith, J., Riesa, J., Rudnick, A.,
Vinyals, O., Corrado, G., Hughes, M. and Dean, J. (2016). Google's Neural Machine Translation
System: Bridging the Gap between Human and Machine Translation. [online] Google Research.
Available at: https://research.google/pubs/pub45610/ [Accessed 10 Aug. 2019].
2 \Wu, Y., Schuster, M., Chen, Z., Le, Q., Norouzi, M., Macherey, W., Krikun, M., Cao, Y., Gao, Q.,
Macherey, K., Klingner, J., Shah, A., Johnson, M., Liu, X., Kaiser, L., Gouws, S., Kato, Y., Kudo, T.,
Kazawa, H., Stevens, K., Kurian, G., Patil, N., Wang, W., Young, C., Smith, J., Riesa, J., Rudnick, A.,
Vinyals, O., Corrado, G., Hughes, M. and Dean, J. (2016). Google's Neural Machine Translation
System: Bridging the Gap between Human and Machine Translation. [online] Google Research.
Available at: https://research.google/pubs/pub45610/ [Accessed 10 Aug. 2019].
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significant characteristics of this system are the specialization, security and safety it
provides that contribute to an easy and qualitative outcome.?®

2.3 Automatic Machine Translation Evaluation

Human evaluations of machine translation may be both extensive and expensive.
Therefore, automatic methods for machine translation evaluation (MTE) have been
created, that can be quick, inexpensive and language independent. A common
example of such methods is the BLEU Metric, which is also used in the present study,
as it correlates highly with human evaluation. The main idea behind this MTE system
is that the closeness of a machine translation to one or more professional human
reference translations according to a numerical metric can determine its quality. So,
all this MTE system needs is a numerical translation closeness metric and a corpus of
good quality human reference translations.** BLEU uses a modified form of precision
to compare a candidate translation against multiple reference translations. The metric
modifies simple precision since machine translation systems have been known to
generate more words than are in a reference text. * The primary programming task
for a BLEU implementer is to compare n-grams of the candidate with the n-grams of
the reference translation and count the number of matches. These matches are
position-independent. The more the matches, the better the candidate translation is.
The fact that the BLEU metric shows a high correlation to the human judgment,
makes it an appropriate solution for MTE in general and in the case of the present
study it has been significantly helpful for the human evaluation process. °

2.4 Multidimensional Quality Metrics (MQM)

As the field of translation is growing and the use of machine translation has increased
significantly in recent years, the need for translation quality evaluation has become a
necessity. Many evaluation methods appeared making this task even more confusing
both for professionals and customers, combined with the possibility that the quality of
a translation can be examined under subjective criteria sometimes. All this came to an
end with the creation of the EU-funded QTLaunchPad project that has developed the
Multidimensional Quality Metrics (MQM) framework, a system which uses a
common vocabulary of “issued types” regarding the evaluation of a translation’s
quality. MQM is suitable for the evaluation of a translation produced by a human or a
machine and it can also be used to detect errors on the source text, enabling experts to

2 SYSTRAN GROUP. (2017). Artificial Intelligence & Deep Learning applied to Machine
Translation. Available at: https://www.systransoft.com/download/product-datasheets/systran-pure-
neural-server-factsheet.pdf [Accessed 12 Sep. 2019].
2 Papineni, K., Roukos, S., Ward, T., & Zhu, W. (2002). BLEU: a Method for Automatic Evaluation of
Machine Translation. Available at: https://www.aclweb.org/anthology/P02-1040.pdf. [Accessed 27
January 2020]
2 Papineni, K., Roukos, S., Ward, T., & Zhu, W. (2002). BLEU: a Method for Automatic Evaluation of
Machine Translation. Available at: https://www.aclweb.org/anthology/P02-1040.pdf. [Accessed 27
January 2020]
26 Papineni, K., Roukos, S., Ward, T., & Zhu, W. (2002). BLEU: a Method for Automatic Evaluation of
Machine Translation. Available at: https://www.aclweb.org/anthology/P02-1040.pdf. [Accessed 27
January 2020]
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observe how problems in the source text affect the quality of the text produced.”” The
basic characteristic of MQM is a hierarchical listing of issued types, focusing only on
those dealing with language and format. This hierarchy is a very important part of
MQM. Every node (including very high-level ones like Accuracy and Fluency) can
serve as an issue type, and children of an issue represent specific cases of the parent
issue. As a result an MQM metric can be declared at various levels of granularity. For
general-purpose quality evaluation, for instance, a relatively coarse metric is likely to
suffice while for diagnosis of problems with an MT system a much more detailed
metric that focuses on specific issues relevant to system development would be
appropriate.”® The image that follows shows the basic MQM issue categories.

Register®
_ " style*
Terminology* Mistranslation 4
s S— ' Inconsistency
Omission* | e P ——
—— | Accuracy |
Addition® ; . )
Untranslated* | ( Tra“s"."_t'o“ | Fluency .
S Quahw _ Spelling
b A |, Typography®
Completeness /T |, Grammar*
Legalrequirements | Verity ' | Locale convention*
| | %
Locale-specific content |

| Unintelligible

Figure 1: A tree graph of the hierarchy of the MQM error categories®

2.5 Text 1 analysis

The first text comes from the EU, namely it is the first part (The DG in brief) of the
European Commission’s Annual Activity Report (2018) about Eurostat. Before we
proceed with the categorisation and further analysis of the errors found in the texts,
we provide the BLEU score so as to know which one of the translations produced by
the neural machine translation systems used is more understandable and closer to the
human translation. The table below shows the results, according to the Interactive
BLEU score evaluator algorithm. The first column represents Google Translate and
the second PNMT.

BLEU: 56.66 60.03
Precision x brevity: ~ 57.93 x 97.81 61.13 x 98.20

" Lommel, A., Uszkoreit, H. and Burchardt, A. (2014). Multidimensional Quality Metrics (MQM): A
Framework for Declaring and Describing Translation Quality Metrics. Revista Tradumatica:
tecnologies de la traduccio. [Accessed 12 Sep. 2019]
% Lommel, A., Uszkoreit, H. and Burchardt, A. (2014). Multidimensional Quality Metrics (MQM): A
Framework for Declaring and Describing Translation Quality Metrics. Revista Tradumatica:
tecnologies de la traduccio. [Accessed 12 Sep. 2019]
? Lommel, A. (2014). Multidimensional Quality Metrics Definition. [online] Qt21.eu. Available at:
http://www.qt21.eu/mgm-definition/definition-2014-08-14.html [Accessed 12 Oct. 2019].
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. Type - 22 3 4 - 22 3 4
e Individual gram (gram dJgram gram gram gram Jgram gram
« Cumulative 8592 6549 49.79 4021 86.36 68.34 53.39 44.31

84.04 73.37 64.00 56.66 84.81 75.44 66.82 60.03

Table 1: BLEU score produced by Interactive BLEU score evaluator on text 1

According to Lavie (2011), when it comes to BLEU scores, the higher they are, the
better the translation is. When a sentence contains many references to the human
translation, this results to a better and more accurate score. Usually, scores over 30
reflect understandable translations, while scores over 50 reflect good and more fluent
translations. * So, according to this observation and the results on the table above,
both NMT systems produced good and fluent translations, but PNMT scores in this
case better.

The categorization and analysis of the errors follows according to the
Multidimensional Quality Metrics (MQM) framework. The errors will be presented in
two different tables in order to indicate the different neural machine translation
system used. In the translation produced by Google Translate there are 26 errors
detected in total. Of these, 12 belong to the category of Accuracy and 14 to the
category of Fluency. Similarly, in the translation produced by PNMT there are also 26
errors detected. Of these, 12 fall into the category of Accuracy and 14 into the
category of Fluency.

Starting with Google Translate, the following table shows a complete list of the errors

detected, mentioning also the category and further subcategory they belong to.

ERROR CATEGORY SUBCATEGORY
I'ENIKH XYNEAEYXH Accuracy Mistranslation
I'ENIKH ZYNEAEYXH Fluency Unintelligible
Vo TOPAcYEL Fluency Grammar
OTOTIOTIKA GTOLYELDL Accuracy Terminology
Aettovpyia Fluency Grammar
KOVOVIGUO Fluency Grammar
KOJOIKO, TOV EVPOTATKOV GTOTICTIKOV TNG TPAKTIKNAG Accuracy Terminology
oV £Y0VV OpLoTEl Accuracy Mistranslation
TOL €YOVV OPIOTEL Fluency Unintelligible
dpaoelg EXX Fluency Unintelligible
OpOTipHOVG Fluency Grammar
KOO 0pONG TPOAKTIKNG Yia TIC EVPOTOIKEG oTaTioTikEg  Accuracy Terminology
K®OJKO 0pONg TPAKTIKNG Y10 TIG EVpmMAiIKEG otatioTikég  Fluency Grammar
axafdpioto eBvikd elcOOM UL Fluency Grammar
ototyeiov AEE Fluency Unintelligible
dwdwaciec vrepPorkov elheipparog (AYE) Fluency Grammar
aokel evBvveg Fluency Mistranslation
dwdwasiog pokpootkovopkng avicoppomiog (ITEIT) Fluency Typography

% Lavie, A. (2011). Evaluating the Output of Machine Translation Systems [Ebook]. Retrieved from
https://www.cs.cmu.edu/~alavie/Presentations/MT-Evaluation-MT-Summit-Tutorial-19Sep11.pdf
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(TIEIT)

ESP

pe mopdToom

ESP

onuoéclv cvuPdcewv

EMYEPNOOKES KO SLOTKNTIKEG OVOAMYELS VITOYPEDCEMV

2T1G
TIVOKO TPOCOTIKOV

Accuracy
Accuracy
Fluency

Accuracy
Accuracy
Accuracy
Accuracy
Accuracy

Terminology
Untranslated
Unintelligible
Untranslated
Mistranslation
Mistranslation
Mistranslation
Mistranslation

Table 2: Errors found in text 1 translated by Google Translate

Then, 1 will continue with the errors found in the text produced by PNMT. Likewise,
the table below presents a list of the errors detected; pointing out also the category

and further subcategory they belong to.

ERROR
oV gtvan
Aettovpyia
KOVOVIGLO
Agv Tpokarohv vepPoAlkd POPTO
eOVIKEG GTATIOTIKEG LIINPEGiES
TPOTEPALOTHTMOV
oL £YO0LV OPLOTEL
Tov £Yovv oploTel
oynUatilovyV To EVPOTOIKO CTATICTIKO GVUGTNLOL
oynuatiCouv 10 EVPOTAIKO GTATIGTIKO GVGTNLLO
tov EXX Opapoa 20206
tov EXX Opapa 20206
OUOTILOVG
KOOKO TPOKTIKNG TOV EVPOTAIKMV GTUTICTIKMOV
axaBaploTo £0vikd 16O
dwadwkaciec vepPoitkov eEAAEIpOTOG

dwdkaciog pakpoowkovokng avicoppomniog (ETE).

(ETE)

ESP

mc IIYE

OLOIKNTIKEG AVOANYELS VITOYPEDCEDV
petafiPaleTon

211G

avtd

avTtd

0éce1c TPOGOTIKOV

Table 3: Errors found in text 1 translated by PNMT

CATEGORY
Fluency
Fluency
Fluency
Accuracy
Fluency
Fluency
Accuracy
Fluency
Accuracy
Fluency
Fluency
Accuracy
Fluency
Fluency
Fluency
Fluency
Fluency
Accuracy
Accuracy
Accuracy
Accuracy
Accuracy
Accuracy
Fluency
Accuracy
Accuracy

SUBCATEGORY
Unintelligible
Grammar
Grammar
Mistranslation
Grammar
Grammar
Mistranslation
Unintelligible
Mistranslation
Unintelligible
Inconsistency
Mistranslation
Grammar
Grammar
Grammar
Grammar
Grammar
Terminology
Untranslated
Terminology
Mistranslation
Mistranslation
Mistranslation
Grammar
Mistranslation
Mistranslation
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First of all, we observe that the number of errors found is exactly the same. This
means that the quantity of errors is not as significant as the quality of the errors found
in a text translated by a NMT system. The quality of the errors defines the quality of
the entire translation. Some errors appear twice in both of the tables above and that’s
because they might belong in more than one category and affect the text’s flow in
multiple ways. In both translations, most of the errors are related to the category of
fluency. In the case of Google Translate, the majority of the errors belonging to the
category of fluency have to do with intelligibility (e.g. TENIKH XYNEAEYZXH),
while more parts are connected to grammar (e.g. oportipovg). Another characteristic
mistake of grammatical errors is the lack of capital letters in some terms, which is
important in this case as the text derives from the EU and in most of the cases this
form is preserved, (e.g. akabdpioto €Bvikd eicoonua) Regarding the category of
accuracy, the majority of errors are linked to terminology (e.g. ototioTIKG GTOUYKELD),
as the same term appears with different translations within the text and further
mistranslation of terms (e.g. ackei evBvveg, mivaka npocwmikov), while there is only
one example of a word left untranslated (e.g. ESP). In the case of PNMT, the majority
of errors pertaining to the category of fluency have to do with grammar as well (e.g.
opotipovg, avtd). Likewise, many terms, like names of institutions or EU bodies
usually appear with a capital letter in the target text (e.g. dadikaocicg vrepfoAtkon
eMeippatog, akaddapioto eBvikd eioodnua). Here there are also, fewer examples of
unintelligible parts (e.g. oynuatiCovv 10 gupOTAIKO oTOTIOTIKO cVvotnua), While
concerning the category of accuracy, similarly the majority of errors are linked to
terminology (e.g. ETE, ITYE) and further mistranslation (e.g. tov EXX Opapa 20206)
of terms and there is also the same example of a word left untranslated (i.e. ESP).
According to the previous observations, the errors detected in the translation produced
by Google Translate are considered as major errors compared to the ones found in the
translation produced by PNMT and can certainly affect the quality of the translation
to a great extend. The main goal of machine translation is to create texts as accurate
and comprehensible as possible. So, a text’s coherence plays a more significant role
than grammar for example that is characterized as a minor error, since it does not
disrupt the text’s flow. Other types of errors, like mistranslations can definitely affect
coherence, but it also depends on how they are related to the context and how all these
are connected and appear in the final complete version of the translation. To sum up,
in this case the human evaluation is in accord with the automatic evaluation,
supporting that PNMT produced a better result.

2.6 Text 2 analysis

The second text is a scientific article named Opinion: We Need More than New
Antibiotics to Fight Resistance retrieved from the scientific magazine TheScientist.
Similarly, before we proceed with the categorisation and further analysis of the errors
detected in the texts, the BLEU score is calculated and presented. The table below
shows the results, according to the Interactive BLEU score evaluator algorithm. The
first column represents Google Translate and the second PNMT.

BLEU: 51.30 49.07

Precision x brevity:  54.20 x 94.65 51.59 x 95.12
o Type 1- 2- 3- 4- 1- 2- 3- 4-
e Individual gram gram gram gram gram gram gram gram
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o Cumulative 86.08 63.23 46.28 34.25 86.26 60.87 43.41 31.07
81.48 69.83 59.78 51.30 82.05 68.92 58.10 49.07

Table 4: BLEU score produced by Interactive BLEU score evaluator on text 2

As it has already been mentioned above, according to Lavie (2011)* and the results
shown in the table above, both NMT systems produced good and fluent translations,
but in this case Google Translate scores better.

Subsequently, I will proceed to the categorization and analysis of the errors found in
the two different translations according to the Multidimensional Quality Metrics
(MQM) framework. Likewise, the errors will be presented in two different tables in
order to indicate the different neural machine translation system used. In the
translation produced by Google Translate there are 29 errors detected. Of these, 24
fall into the category of Accuracy and only five into the category of Fluency. On the
other hand, in the translation produced by PNMT there are 34 errors detected. Of
these, 24 belong to the category of Accuracy and ten to the category of Fluency.

Starting with Google Translate, the following table shows a list of the errors detected,
mentioning also the category and further subcategory they belong to.

ERROR CATEGORY SUBCATEGORY
YVOR0dO6TOoN Accuracy Mistranslation
o Accuracy Addition
OVOOTOAEIG Accuracy Mistranslation
TEPLOYNG Accuracy Mistranslation
Boxtnploakd maboyova Accuracy Mistranslation
KOWEAN Accuracy Mistranslation
toe Accuracy Untranslated
nailet Fluency Grammar
dKaoTNPLO Accuracy Mistranslation
otapOALL Accuracy Mistranslation
avtictaon Accuracy Mistranslation
o€ Accuracy Mistranslation
e Tpoavhokvovidivn Accuracy Omission
Boxkivia Accuracy Mistranslation
nedio Accuracy Mistranslation
onueia Tov avOPOTIVOL CAOUATOC Accuracy Omission
HKpofokov Accuracy Mistranslation
LKPOPLOKTOVOV KOTPAV®V Accuracy Mistranslation
Clostridium difficile Fluency Typography
Bepameio eaywv Accuracy Mistranslation
aQopovsE Fluency Unintelligible
aPOPOVGE Accuracy Mistranslation
Avticopato Fluency Grammar
Yoprynon Accuracy Mistranslation

*! Lavie, A. (2011). Evaluating the Output of Machine Translation Systems [Ebook]. Retrieved from
https://www.cs.cmu.edu/~alavie/Presentations/MT-Evaluation-MT-Summit-Tutorial-19Sep11.pdf
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KTNVOTpOOia Accuracy Mistranslation

KTNVOTpOQia Fluency Unintelligible
persister Accuracy Untranslated

GLVEXLONG Accuracy Mistranslation
AVOTTOGGOVV Accuracy Mistranslation

Table 5: Errors found in text 2 translated by Google Translate

Then, 1 will carry on with the errors found in the translation produced by PNMT.
Likewise, the table below presents a list of the errors detected, pointing also out the
category and further subcategory they belong to.

ERROR CATEGORY SUBCATEGORY
I'vopodotnon Accuracy Mistranslation
QAOELS Accuracy Mistranslation
gupuTEPOL duvartov gvpovg  Fluency Unintelligible
blister Accuracy Untranslated
ddyTvro Accuracy Mistranslation
dKOoTNPLO Accuracy Mistranslation
KOWEAN Accuracy Mistranslation
Staphylococcus aureus Accuracy Untranslated
VOPKOTIKOV Accuracy Mistranslation
avtiotaong Accuracy Mistranslation
o€ Accuracy Mistranslation
ue Tpoavhokvovidivn Accuracy Omission
HOPTIAALL Accuracy Mistranslation
Clostridium difficile Fluency Typography
Boxtnplopdyot Fluency Grammar
“TIA Fluency Typography
Boktnploeaydv Fluency Grammar
Oepameio paong Accuracy Mistranslation
‘Evlopo Fluency Grammar
QayeS Accuracy Mistranslation
ot Fluency Grammar
Tpixmp Accuracy Mistranslation
Yoprynon Accuracy Mistranslation
avantuéng véov epuforiov  Accuracy Omission
EKTPOPN Accuracy Mistranslation
EKTPOON Fluency Unintelligible
EULOVN Accuracy Mistranslation
TEPAOEAPIKEL Accuracy Mistranslation
NG TEPOIKNG PVANG Accuracy Mistranslation
NG MEPGIKNG PUANG Fluency Unintelligible
OLVEXLONG Accuracy Mistranslation
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VOPKOTIKE Accuracy Mistranslation
EKKANGLOOTIKN Accuracy Mistranslation
EKKANGCLOGTIKN Fluency Unintelligible

Table 6: Errors found in text 2 translated by PNMT

Firstly, we notice that in the case of the second text there is a difference regarding the
amount and type of errors detected in the two different translations, a fact that is also
highlighted by the BLEU scores. In this case, in both translations the majority of
errors fall into the category of accuracy. Regarding Google Translate, most of the
errors found are mistranslations of different words as many of them have multiple
meanings and were used regardless of the context (e.g. avtictacng, cuvvéyiong,
dwkaotiplo) While there are few cases that have to do with the special scientific
terminology of the source text (e.g. avactoleic). There are also a couple of examples
of omitted parts (e.g. onueio Tov avBpodnivov cdpotog) and untranslated terms (e.g.
persister). As for the few errors that belong to the category of fluency, these are a
couple of grammatical mistakes (e.g. mailet), a case of wrong typography (e.g.
Clostridium difficile — should be in italics) and very few unintelligible parts (e.g.
ktnvotpo@ia). On the contrary, in the translation produced by PNMT the majority of
errors still have to do with accuracy, but there are more errors regarding fluency
detected in this case. Likewise, most of the accuracy errors are mistranslations of
words with multiple meanings that were used regardless of the context (e.g.
VOPKOTIK®V, aviiotoons, dwkacthipilo), but here there are more examples of errors
connected to the text’s special scientific terminology (e.g. ¢doeic, @dyec,0epaneio
eaong). Then, there are a couple of words omitted (e.g. avantuéng véwv euforinv)
and an example of a term left untranslated, although there is a Greek term (i.e.
Staphylococcus aureus). Concerning the category of fluency, there is a significant
number of parts considered unintelligible (e.g. evpvtepov dvvartov gbpovc), as well as
more grammatical (e.g. ot, Paxmploeoydv, Paktnplogdyor) and typographical
errors (e.g. Clostridium difficile — should be in italics, “ITA). To sum up, according to
the error analysis and the BLEU score, the translation produced by Google Translate
is more accurate, qualitative, understandable and closer to the human translation. The
errors detected in PNMT system’s translation are considered as major errors as they
can affect the text’s flow and intelligibility to a greater extend compared to those
found in Google Translate’s translation. Similarly, in this case, the human evaluation
is in accord with the automatic evaluation, that indicates that Google Translate
produced a better output.

3. CONCLUSION

Conclusively, it is noteworthy that both of these neural machine translation systems
produced a decent result and this is also indicated both by the BLEU score and the
human evaluation. The quality of this result, as it occurs from all the observations
made, is also affected by the type of the text to a great extend. A neural machine
translation system interacts differently with an institutional text that contains standard
terminology, structure and style or a scientific text that also may include distinct
special terminology, structure and style. So, in the first case of the EU text, PNMT
produced a better result, while in the case of the scientific article, Google Translate
created a superior translation. Nevertheless, both translations are pretty accurate and
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comprehensible. They might have flaws, a fact that makes sense, since the NMT
technology is still evolving, but the outcome is still impressive. Apart from that,
though, in the present study, we also had the opportunity to observe the relationship
between human and automatic MTE, having in this case only one sample, BLEU
metric. The correlation is high, but the automatic MTE has a time advantage. The
most important point, though, is that all of the observations made form proof that
NMT is one of the greatest accomplishments of our times with very promising results
for the future of machine translation.
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Appendix |

Source text 1
THE DG IN BRIEF

Eurostat is the statistical office of the European Union. Its mission is to provide high-
quality statistics for Europe.

European statistics are developed, produced and disseminated in accordance with the
statistical principles enshrined in Article 338 of the Treaty on the Functioning of the
European Union and further elaborated in Regulation (EC) No 223/2009 on European
statistics as well as the European statistics Code of Practice. European statistics
conform to the principles of impartiality, reliability, objectivity, professional
independence, cost-effectiveness and statistical confidentiality. They shall not cause
anexcessive burden to business nor households. By providing reliable and comparable
statistical information, Eurostat supports evidence-based EU policies and the
implementation of the ten Commission Priorities.

Eurostat produces European statistics in partnership with the Member States based on
shared statistical standards, methods, procedures, practices and tools. The Member
States’ National Statistical Institutes (NSIs) and other national authorities designated
to produce official statistics form European Statistical System (ESS). ESS members
participate in joint actions, such as collaborative networks and centres of excellence.
European Economic Area countries and Switzerland participate in the ESS under
specific agreements that cover matters such as the provision of data to Eurostat and
the country’s participation in joint ESS actions together with others. An
administrative arrangement lays down the technical cooperation with the European
Free Trade Association (EFTA) in the field of statistics.

Eurostat and its ESS partners continuously invest in the modernisation of European
statistics under the ESS Vision 20206 and implement new methods of production
through a portfolio of projects and supporting frameworks. Eurostat organises cycles
of peer reviews on the compliance of the Member States with the European Statistics
Code of Practice.

Commission Decision (2012/504/EU) defines the role and responsibilities of Eurostat
within the internal organisation of the Commission, as regards the development,
production and dissemination of statistics. In addition, Eurostat cooperates very
closely with the European Central Bank and international organisations (i.e. UN,
OECD, IMF, ILO, World Bank), in developing international standards to ensure
comparability of statistics across the globe.

Eurostat is also involved in the process for own resources verification. Eurostat
checks the application of the Gross National Income (GNI) regulation, proposes
methods to ensure the exhaustiveness, comparability and reliability of national GNI
data, verifies the data provided annually by Member States and directs the work of the
GNI Committee. Furthermore, Eurostat supports DG Budget in the verification of the
VAT statements provided annually by the Member States, in particular the parts that
are linked to the use of national accounts data.
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Eurostat is involved in the economic governance of the EU. It verifies the public
finance statistics used in Excessive Deficit Procedures (EDP) and also holds
responsibilities in the area of the Macroeconomic Imbalance Procedure (MIP).
Eurostat is also in charge of budgetary surveillance as is allowed to carry out
investigations and recommend fines if data is misrepresented.

The EU’s statistical priorities are defined in multi-annual statistical programmes
proposed by the Commission and adopted by the European Parliament and the
Council. In October 2017, the European Parliament and the Council adopted
Regulation (EU) No 2017/1951 amending Regulation (EU) No 99/2013 on the ESP
2013-17, by extending it until 2020.

Eurostat implements the budget of the ESP through grants and public procurement
contracts, which help produce European statistics. Eurostat awards contracts mainly to
firms specialised in statistics or informatics services. Grants are mainly given to
institutes in the Member States, which produce official European statistics.

In 2018, Eurostat managed a total of €70.37 million, made up of operational and
administrative budget commitments. Part of the budget is sub-delegated to Eurostat by
other Commission departments.

As of 31 December 2018, Eurostat had 754 staff members. Of this, 603 were
establishment plan posts and 151 were external personnel.

Text 1 human translation
HTAENXXYNTOMIA

H Eurostat sivoar 1 otatiotikny vanpesio g Evpomnaikhig 'Evoong. Amootohr| g
elvar va mopéyel otoTIoTIKEG LYNANG mowdtntag oty Evpdmm. Ov gupomaikéc
OTOTIGTIKES OVOTTOGGOVTAL, TAPAYOVTOL Kol O1a0id0VTaL GOUPMOVO LE TIG CTUTIOTIKEG
apyés mov katoyvpdvoviar oto ApBpo 338 g XvvOnkng yw ) Agttovpyia G
Evponaikinc ‘Evoong kot avanticcoviar mepartépo otov Koavoviopo (EK) apif.
223/2009 nepi tov Evpondikodv otatiotik®v, 0nwog kot otov Kmowa [paxtikng mept
Evponaikov ototiotikov.

Ot Evuponaikés oTaTIGTIKEG GUUUOPPOVOVTOL UE TIG OPYES TNG OUEPOANYING, TNG
a&lomoTiog, NG OVTIKELEVIKOTNTOS, TNG EMAYYEAUATIKNG oveEaptnoiog, TG oyEong
KOGTOVG — OMOTEAECUOTIKOTNTOG KOl TOV GTOTIOTIKOD amoppntov. Agv mpokeTon va
emPapvvov vrepPorikd kapio emyeipnon Kot Kavéve vowkokvptd. Me v mapoyn
aSOMOTOV KOl GLYKPICIU®V  OTOTIOTIK®OV  TANpogopudv, 1 Eurostat otnpilet
tekunpropéveg moAtikég g EE kobmg kot v epappoyn tov déka [potepatothtov
g Emtponrc.

H Eurostat mopdyet evponaikés oTATIGTIKEG GE GLVEPYOTIO LE TOL KPATN — WEAN, Ol
omoleg Paciloviol o€ KOWEG OTOTIOTIKEG TPOSYPAPES, HeBOSOVS, OladKAGIES,
npokTikég Ko gpyareio. Ot EOvikéc Ztatiotikég Ymnpeoieg TV KpoTtdV — HEADV
(EZY) xobmg wor dAleg eBvikéc apyéc €xovv oplotel  va mopdyovv EmMICTUEG
otatiotikég and 10 Evpomaikd Xtatotikd Xvomuo (EXX). Ta pén tov EZX
OUUUETEYOVV O KOWEG OPACELS, OMMC TA OIKTLO GLVEPYUGING KOl TO KEVTPQ
apoteiog. Ot yopeg 100 Evpomaikod Owovoprkov Xdopov kot 1 EAPetia
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ovppetéyovv oto EXY vrd edkég cvppmvieg mov kaAvmTovy Bépato Ommg sivol n
mapaympnon dedopuévev otn Eurostat ko  coppetoy g YOPAG 6 KOWvEG OpAoELg
tov EXX poll pe didreg. 'Evog dtountikdg dStokavoviopdg Beomilel v TeqvIKN
ovvepyoosio pe v Evponaiky Zovn EAevOepov Xvvarrayov (EZEY) otov topéa
TOV GTATIGTIKOV.

H Eurostat poli pe tovg ocuvvepydteg e and to EXX cuveymg emevoblovv otov
gkoLYYpovicrd Tov Evponaikdv otatiotik®v vrd to mpdypaupa ESS Vision 20206,
KkaBdg emiong epapuodlovv véeg peBdooVE TapaymYNG LEGM EVOC YOPTOPVAAKIOL TTOL
wepAapPavel gpeuvnTikd oyxédo Ko mAaictoe otypiEng. H Eurostat opyavavet
KOKAOLG 0E10A0YNOEDY OO OUOTIHOVS GYETIKA LE TNV GUUUOPO®MCY] TOV KPAT®OV —
perav pe tov Kodwo Ipaktikng tepit Evpomoaikdv ZTatioTikdy.

H andégaon tg Emtponng (2012/504/EE) opilel to pdro kol to KaBnKovio g
Eurostat evtoc g ecwtepikng opydvoong g Enttponnc, 6cov agopd v avémtuén,
™MV Topay®yn kot tn O01ddoon twv otatiotikdv. EmmpocOétwg, m  Eurostat
ovvepydletar moAv otevd pe v Evponaikn Kevipwn Tpdanelo wor pe debveic
opyaviopovg (dnid. OHE, OOZA, ANT, AOE, ITayxocuia Tpanela) oty avémtoén
eBvav Tpodaypaedv yio v e€0GOAMGON TNG CLYKPIGILOTNTOS TOV GTUTICTIKOV
TOYKOG MG,

H Eurostat sumiéxeton emiong ot dwdikacio emoindevong towv Wiov mdépov. H
Eurostat eAéyyer v e@appoy tov kavovicpob Ttov Axafdpiotov EBvikov
Ewodnuoatog (AEE), mpoteiver pebodovg v v eEacpdiion e ainpotntag, g
ouykpooTTag kot G aflomotiog tov efvikov dsdopuévov yi 10 AEE,
emPefordver ta dedopéva mov mapEyovv To KpAtn — WEAN emoing A
[Ipobmoroyiopov oty gmainbevon tov Katactdoewv GIIA mov mapéyovror and ta
KPATN — HEAN €TNoimG, Kupiwg To HEPN TOL GLVOLOVTOL UE TN YPNOT OEOOUEVMV
eBvik@V Aoyaplocumy.

H Eurostat euriéketor oty otkovopukn dtoiknon g EE. EraAnfevet tig otatiotiég
TOV ONUOCIOV OIKOVOUIKAOV oL ypnotpomrotovvtal otnv Awadikocio YrepBoikov
EMeippotoc (AYE) xor €xer emiong vmoypedoelg otov topéa tng Aladikociog
Maoxkpootkovoukav Avicoppomidv (AMA). H Eurostat sivan eniong vrehBovn yua v
TaPAKOAOLONGN TOV TPOVTOAOYIGLOV, KAODG emTpEneTOL V. SLEEAYEL EPEVVES KOl VOl
npoteivel TPOSTIHA €4V T dedopéva daoTpePAmdvovTat.

Ov otatotikég mpotepodotnteg ™ EE kaBopilovioan o€ moAverny oTOTIGTIKA
npoypdupoto mov mpoteivel  Emtponn ko vioBetodv to Evpomaikd Kowvopfoivito
kol o ZvpPovio. Tov OxktoPpro tov 2017, 10 Evpomaiké KowvoPfodio kat to
Yvppovio voBémoav tov Kavovioud (EE) apf. 2017/19518, tpomomoidvtog tov
kavoviopo (EE) apif. 99/2013 oyetikd pe 1o EXIT 2013-17, enexteivovtds Tov g to
2020.

H Eurostat epopudler tov mpobmoroyiopd tov EXIl péow emyopnynioesmv ot
ocuupdoewv dnuociwv mpounbeiwdv, mov Ponbodv omv mopaywyn Evpomaikdv
otatiotik®v. H Eurostat avafétel ta cuufdraia kupimg oe etaupieg mov gdtkevovIon
0€ OTOTIOTIKEG N vanpecieg mAnpooptkng. Ot emyopnynoels divoviar Kupiog oe
WOTITOVTOL TOV KPOTOV — HEADMV, TA Omoio mapdyovv emionueg Evpomaikég
OTOTIOTIKEC.
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To 2018, n Eurostat dwayepiotnke éva cuvolikd mocd vyovg 70.37 exatoppvpiov
VPO, TPOEPYOLEVO OO AEITOVPYIKEC KO OLOIKNTIKEG OEGUEVCELS TPODTOAOYIGLLOV.
Mépog tov  mpolmoAroyiopod €xel petaPifoactel mepartépw otn Eurostat amd Gl
Tunpato g Emttponc.

Méypt kan 11g 31 AgkepPpiov 2018, n Eurostat eiye 754 vmoAAniovg. Amod avtd TO
obvoro, 603 ftav ot BEoelc amacYOANONG TOL OPYAVOYPAUIOTOS, evd 151 fTav ot
0éoe1g Tov eEMTEPIKOD TPOSHOTLKOD.

Text 1 Google Translate
HTATENIKH 2YNEAEYXH

H Eurostat givor n otatiotikr] vanpecio g Evponaikig ‘Evoong. AmocstoAr g
elval va mopdoyel vynAng moloTNTag oTaTIoTIKA otoyeio ywo v Evpdnn. Ot
EVPOTOIKEG OTATIOTIKEG AVOTTOCCOVTAL, TOPAYOVTAL Kot S1adidovTol COUPOVA UE TIG
OTOTIOTIKEG OPYES TOL Katoyvpmdvovior oto apbpo 338 tng ZuvOnkng vy
Aertovpyia g Evponaiknc ‘Evoong kot avanthccovtol TEpaitép® GToV KAVOVIGUO
(EK) ap18. 223/2009 yuo 11¢ €vpOmaikéG GTATIOTIKEG KOODS KOl GTOV KOOKO TOV
EVPOTOTKOV GTATIGTIKAOV TNG TPOUKTIKNC.

Ot gupOMAIKES OTUTIOTIKEG €lval CUUQPMOVES PE TIC OpYEG TNG OCUEPOANYING, TNG
a&lomotiog, TG AVIIKELEVIKOTNTOS, TNG EMAYYEAUOTIKNG aveEaptnoioc, TS ox€ong
KOGTOVG-AMOTEAEGLATIKOTNTOG KOL TOV OTOTICTIKOV OmoppnTov. Agv mpémel va
emPapovouv Vv emyeipnon kot to vowokvpld. Ilapéyovtag afidmoteg Kot
oLYKPIoYES oTATIOTIKEG TANpOoPopieg, M Eurostat vmoomnpiletr T1g moltikég g EE
Bacel TekuMPLOUEVOV GTOLKEIOV KOl TNV €QPOPULOYT TOV OEKO TPOTEPALOTITOV TG
Emtpomnc.

H Eurostat mapdyst evpondikég oTaTIOTIKEG G GLuVEPYACia 1e Ta KpATn LEAN Pacel
KOWAV GTATICTIKAOV TPOTUTTAOV, LEOOO®V, SL00IKOGIDV, TPOKTIKMOV Kot epyaieinv. Ot
eBvikéc otatioTikég vnpesies TV kpatdv peAdv (EXY) kot dddeg eBvicég apyéc mov
£XOVV OPIOTEL Y10 TNV TOPAYWOYT ETICNUOV GTATIGTIKOV 0TO TO EVPOTUIKO GTUTIOTIKO
ocvotnua (EXX). Ta pén tov EZE cvppetéyovv oe Kowvég Opaoels, OmmG GuVEPYATIKA
diktva kot kévrpa aproteiag. O yopes Tov Evponaikod Otkovopikod Xmdpov Kot M
EMBetia ovppetéyouv oto EXX Bdoel edikdv cuppovidv mov kaAdmtovv Oéuato
ommwg M mapoyn oedouévav otn Eurostat kot 1 COPPETOXN] TNG YOPOG CGE KOWEG
dpdoeig EXZY pali pe dAhovg. Mia drotkntikn pvOuon opilet v teyvikn cuvepyacio
pe v EBvpomaiky Zovn Eiedbepov Xvvorrayov (EZEY) otov topéa tov
OTOTIOTIKOV.

H Eurostat kot ot graipot g EXX enevodovv cuveydg GTOV EKGLYXPOVICUO T®V
EVPOTOTKAOV OTUTIOTIKOV 06T0 TAaicto Tov opdpatog ESS Vision 20206 kot
epapuolovv véeg HeBOOOVE TOPAYOYNS HEC® €VOG YOPTOPLANKIOL £pymdV Kot
vrootNpKTiKOV mhouciov. H Eurostat odopyavodver kdkiovg a&loddynong omd
OUOTIHOVG OGOV aPOPA TN CLUUOPPMOOT] TOV KPUTOV UEADV UE TOV KMOWKO opOng
TPOKTIKNG Y10 TIC EVPOTAIKES GTOTIOTIKEG.

H anopaon g Emtponng (2012/504 / EE) opilet Tov poro kot TiG approdtdTnTeSG TNG
Eurostat 610 mlaiclo g ecwtepikng opydvmong ¢ Emtponng, 6cov apopd tnv
avamtuén, Tapaymyn kot dtdoon otatioTik®v. EmmAéov, n Eurostat cuvepyaletot
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oteva pe v Evponaikn Kevipikn Tpdanelo kot Tovg diebveig opyaviopods (dniadn
pe tov OHE, tov OOXA, to ANT, tm AOE, v Ilaykéocua Tpdarela) yio v
avdntuén Oebvav mpotumeV Yoo T S0GEAAIGT] TG  CLYKPIGIUOTNTOS  TOV
OTOTIOTIKAOV aVE TNV VENAL0.

H Eurostat coppetéyer eniong ot dwdikacio emaindevong tov 16iov mopov. H
Eurostat eéAéyyet Tqv €pappoyn ToL Kavoviopol Yo T0 akafdpioto e0vikd e1060M U
(AEE), mpoteiverl pebdoovg mov e&ac@arilovv tnv TAnpdTNTA, T1 GCLYKPICIUOTNTA KOl
mv adlomotio tov edvikdv otoyeiov AEE, emainBedel ta ototyeio mov mapéyovv
emoimg Ta Kpdn HEAN Ko kotevbovel Tic epyacieg g emttponn|g AEE. EmuAéov, n
Eurostat otnpilet  ['A Tlpodmoroyiopov katd v enaindevon tov onlocewv OITA
OV TOPEYOVTAL ETNGIOC Omd T KPATN HEAT, 101G TOV TUNUATOV TOV GUVOEOVTUL LIE
TN XPNON TOV SEGOUEVOV TOV EBVIKMOV AOYUPLOUGUAOV.

H Eurostat coppetéyer omv owovopkn owaxvfBépvnon g EE. E&axpiPover tic
OTOTIOTIKEG  OMUOGI®V  OIKOVOUIK®V 7OV YPNCUUOTOIOVVIOL  OTL  OlOOIKOGIES
vrepPolkov  eAAeippotog (AYE) xor aokel emiong evBbveg otov topéa g
dwdwaciog poakpootkovoukng avicoppomniog (IIEIT). H Eurostat eivor emiong
vevBovn Yoo v enomteid TOL TPOVTOAOYIGHOV, dedopévov OTL EmMTPEMETAL VO
deEdryet épevves kat va Tpoteivel TpOoTIHa GV Ta dedopéva mapoamiavnBovv.

Ot otatwotikég mpotepordoteg ™G EE  opilovioar oto moAvet otoTioTiKA
wpoypdppato wov wpoteivovror amd v Emrponn kot eykpivovion and 1o Evpomaixo
KotvoBovito kot 1o Xvppovito. Tov Oxtdppro tov 2017, 10 Evponaiké KowoBoviio
Kot 10 ZopPodio e€édwcav tov kavoviopd (EE) apB. 2017/1951 vy v
tpomonoinom tov kovoviopov (EE) apif. 99/2013 oyetikd pe to ESP 2013-17, pe
napatacn péxpt to 2020.

H Eurostat viornoiel tov mpodmoroyicpud tov ESP péocw emdotnoemv kot dnudciov
ovpPdocemv, ot omoieg cLUPBAALOVY GTNV TOPOY®YY EVPAOTAIK®OV oTATICTIKOV. H
Eurostat avafétel cuppdosig kupimg oe gToupeieg mov €10IKEVOVIOL GE GTOTIGTIKESG N
vanpeciec TANPoPopikng. Ot emyopnyNoelg TapEYovioal Kupimg G€ WOPVUATO TOV
KPOTOV LEADV TTOV TOPAYOLV ETIONUEG EVPOTOTKES CTATICTIKEC.

To 2018, n Eurostat dwayepiotnke cvvolkd 70,37 exat. Evpod, mov amotehodvion
amd  EMYEPNOIOKES Kol  OOKNTIKEG OVOAYES VROYPEDCE®V. MEpPog TOL
npobmoroylool €xel petapepbel ex véov omnv Eurostat amd dAheg vanpeoieg g
Emtponng.

>nig 31 AekepPpiov 2018, n Eurostat 61é0ete 754 péhn tov npocomikov. And avtd,
603 Ntav Béceig Tov mivaka Tpocomukol Kot 151 eEmtepikd TpoowmKo.

Text 1 PNMT
HTA EN ZYNTOMIA

H Eurostat sivor 1 ototiotikn vanpecio g Evponaikng Evoong. AmocstoArn tov
etvar va. map€yel VYNANG ToOTNTOG OTATIOTIKEG Yoo TV Evpdmn. Ot svpomaikég
OTOTIGTIKEG OVOTTOGGOVTOL, TOPAYOVTOL Kol O100i00VTaL GOUPMOVO LE TIG CTUTIOTIKEG
apyég mov KaToYLpOVOVToOL 6To ApBpo 338 g XvvOnkng Y T Agrtovpyion ™G
Evponaikinc ‘Evoong kot avanticcoviar mepotépm otov kavoviopd (EK) apif.
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223/2009 yio TG EVPOTATKEG GTATIOTIKESG, KOOMG KOl GTOV KOJKO TPUKTIKNAG Y10l TIG
EVPOTOTKEG CTATICTIKEC.

Ol gVpOTOIKEG OTOTIOTIKEG CUUUOPPOVOVTOL UE TIG OPYES TNG CUEPOANYING, NG
a&lomoTiog, TG OVTIKEUEVIKOTNTOG, TNG EMAYYEAUATIKNG oveEaptnoiog, TG oyEong
KOGTOVG-AMOTEAEGLATIKOTNTOS KOL TOL OTOTIOTIKOV OTOPPNTOL. AEV TPOKAAOVV
VIEPPOAIKO POPTO OTIC EMXEPNOELS OVTE GTO Voukokvpid. [lapéyovtog a&lomoTeg Kot
OLYKPIGIES OTATIOTIKEG TANPOoopies, | Eurostat otnpilel tekpumpropéveg TOAMTIKEG
¢ EE kot v gpappoyn tov déka mpotepatotitov e Emttponnig.

H Eurostat mopdyel evpomTAIKEG CTATIOTIKES GE GLVEPYOGia e Ta KpATn HEAN Pdoet
KOW®V GTATICTIKOV TPOTOT®V, HEBOGO®V, S0d1KACIOV, TPAKTIKAOV Kot epyaieiny. Ot
ebvikég otatiotikég vimpeoieg (EXY) tov kpatdv pedmv kot GALEG BVIKES apyéC oL
£Yovv op1loTel Yo TNV TOpay@yN ETICNUOV GTATIGTIKOV oynHatilovv to eupomoikod
otototikd cvotua (EXY). Ta péin tov EXXE cvppetéyovv oe kowvég dpaoets, Ommg
diktva cvvepyaoiag kot Kévrpa apioteiog. Ot ydpeg tov Evpomaikoy Owovopukon
Xopov kot 1 EABetia ovppetéyouv oto EXE 010 mAiG10 €0IKAOV GCLUUEOVIDV TOL
KoAOTTOUV Oépata Omwg N Tapoyn dedopévev oty Eurostat kot 1 cvppeToy g
Y®pag o Kowég dpdoelg tov EXE pali pe diiec. Mia dotknrikn pvBuion kabopilet
mv tEXVIKN cvvepyasio pe v BEvporaiky Zovn EilevBépov Zvvorrayov (EZEY)
GTOV TOUEN TOV GTATIGTIKOV.

H Eurostat ka1 ot e€taipot ¢ o100 mhaico tov EXE gmevovovv cuveymg otov
EKGLYYPOVIGUO TOV EVPOTATKMOV GTATIGTIKAOV 6T0 mAaiclo tov EXE Opapa 20206 kot
epapuolovv véeg pHeBOOOVE TOPAYMYNG HEC® €VOG YOPTOPLANKIOL £pymv Kot
mwaciov otpiéne. H Eurostat diopyavaver kdkiovg a&loddynong omd OROTIHOVS
OYETIKA WE TN GLUUOPP®ON TOV KPATOV HEADV HE TOV KMOKO TPOKTIKNG TOV
EVPOTOTKDOV GTATIGTIKADV.

H andépaon (2012/504/EE) tg Emtponng opilel Tov podAo kot T1g 0pprodtdTNTeS TG
Eurostat 610 mlaiclo g eowtepikng opydvmong g Emtponng, 6cov apopd tnv
avamtoln, ™V mopaymyn Kor Tt Oddoomn ortotiotikev. EmmAéov, m Eurostat
ocvvepydletar moAv otevd pe v Evpomaiky Kevipun Tpanelo ko toug debveic
opyavicpovg (m.y. OHE, OOXZA, ANT, AOE, Iaykéoa Tpanela), yioo v avdmtoén
Oebvov mpothinwv yoo T OGEAAICT) NG GLYKPIGIHOTNTOS TMV CTOTIOTIKOV OF
0AOKAN PO TOV KOGLO.

H Eurostat coppetéyer emiong om dwdwkasio emainbevong tov 1diov mopov. H
Eurostat eAéyyet v €pappoyn Tov Kavoviopol Yo To akafdpioto e0vikd €1660M U
(AEE), mpoteiver pebddovug yua vo Stacallotel | IAnpOTNT, 1 GUYKPIGILOTITO KoL 1
aglomotio Tov eBvikdv otoyeiov AEE, emoAnbevetl ta dedopéva mov mapéyovion
emoimg amd Ta kKpdn PEAN Ko d1evBvvel Tig epyacieg e emtponng AEE. EmimAéov,
n Eurostat vrootpiler ™ I'A TlpobmoAroyiopod oty enainbevon t@v MNAOGEDV
®ITA mov mapéyovror emoiog amd Ta KpATn HEAN, WIMG TV TUNUATOV TOL
OLVOEOVTOL LE TN PO TWV OEOOUEVOV TV EOVIKDOV AOYOPLUCUDV.

H Eurostat cvppetéyst omv owovopky dwkvBépvnon g EE. Emoinbever ta
OTOTIOTIKA OTOWEl TOV OMUOGIOV  OIKOVOUIK®V 7OV  YPNCLUOTO0VVTOL  OTIG
dwdkacieg vrepPoiukot erlheippotoc (AYE) xou emiong €xet appodidtteg otov
Topén NG oladikaciog paxpoowovokng avicopporniog (ETE). H Eurostat eivon
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emiong apuodle Yoo TN OMUOGIOVOUIKY €momteia, kabhg emtpémetar vo, SeEdyet
€peuveg Kol vo. TPoteElvel TPOOTIUO. OE  TMEPITTOOYN TOL TO GTOVKElM Ogv
AVTITPOGOTEVOVTOL GOGTAL.

Ot otatotikég mpotepardtreg ¢ EE kabopilovior oto mOAVETH OTOTIOTIKA
wpoypdupata tov tpoteivel 1 Emrpomn kot eykpivel 1o Evponaikd KowvopfodAito kon
10 XvpPovio. Tov Oxktofpio tov 2017, 10 Evpomaiké Kowofovio kor to
Svpupovro e&€dmaoay tov kavoviouo (EE) apB. 2017/1951 ywo tqv tpomonoinon tov
kavoviopo¥ (EE) aptf. 99/2013 yio tv ESP 2013-17, pe v mapdroacy tov £mg To
2020.

H Eurostat exteiei tov npobmoroyiopnd g [IYE péow emyopnynoemv kot dnuocimv
ovpPdcemv, ot omoieg fonbodv onv Tapaywyn evporaik®y otatiotikdv. H Eurostat
avaBEtel GLUPACELG KUPIMG GE EMYEIPNOELG EWOIKEVUEVEG GE GTATIOTIKES 1) VINPECLES
TANPOPOPIKNG. Ol EMOOTNGELS YOPNYOLVTAL KUPIMG GE LVGTITOVTO TMV KPATMOV UEADV,
T OTTOL0L TAPAYOLV EMIGTLES EVPOTOIKES GTATIOTIKEG.

To 2018, n Eurostat dwoyepiotke cvvolkd mocd 70,37 ekot. €up®, TO OTOI0
OMOTEAEITO OO  EMYEPNCIOKES KOL OLOIKNTIKEG OVOANYELS VLTOYPEDCEDY TOL
TPoVTOAOYIGHOV. MéEpog Tov mpovmoAoyicpov petafiBdletan otnv Eurostat amod
dAAeg vnpecieg ¢ Emtponng.

>1nic 31 AexepPpiov 2018, n Eurostat amacyorovoe 754 vrariniovs. And avtd, 603
nrav 0écelg mpocomucod kot 151 frav eEmteptkd TPOcOTIKO.
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Appendix 11
Source text 2

Opinion: We Need More than New Antibiotics to Fight Resistance

Metabolic disrupters, phages, and other approaches are going to be needed to treat the
broadest possible range of patients infected by bacterial pathogens resistant to
multiple drugs.

In the summer of 1924, Calvin Jr., President Coolidge’s youngest son, developed a
blister in his third right toe while playing tennis at the White House court. The blister
became infected with Staphylococcus aureus (staph), and he died a week later at just
16 years old. Two decades later, penicillin could have saved him, but this drug is now
useless against staph because of drug resistance, which has now become a broader
crisis in medicine.

Of course, there is an ongoing search for new safe and effective antibiotics, but agents
are very difficult to find. Unfortunately, even after the introduction of a new
antibiotic, resistance inevitably develops through the evolution of the targeted bacteria
in months to years. While we support the ongoing efforts to develop new antibiotics,
we thought it would be timely to review other therapeutic approaches beyond
antibiotics that are being explored.

One strategy exploits the ability of some drugs to potentiate the effects of a particular
antibiotic and permit the use of smaller doses of antibiotics, thereby reducing the risks
for undesirable side effects. For example, in in vitro and in vivo experiments some
antibiotics are more effective when paired with a proanthocyanidin, from cranberries,
that both increases antibiotic entry into bacterial cells and decreases efflux of
antibiotic from those cells.

Human microbial ecology is another factor of great importance for the treatment of
bacterial infections. The microbes normally in our gastrointestinal tracts, on the skin,
and elsewhere in or on the human body have major influences on human physiology.
Similarly, the composition of the normal microbial populations associated with
human beings can influence the risks of infection by dangerous bacteria, whether they
possess multiple antibiotic resistance mechanisms or not. One example of the
influence of the microbiome on the risk of infection is the apparent effectiveness of
fecal microbiome transplants for certain gastrointestinal infections, such as those
caused by Clostridium difficile.

More than a century ago, microbiologists discovered viruses, known as
bacteriophages, that killed bacteria. Exploitation of these natural parasites of microbes
as antibacterial therapy began soon thereafter. While interest in this approach largely
waned in Europe and the US after the introduction of antibiotics in the mid-20th
century, there is now a renewed interest in using bacteriophages to treat bacterial
infections. Recently, there have been several cases reported for which phage therapy
produced substantial clinical benefit in a variety of severe infections. Enzymes
derived from phages and other microbes might also be used in therapy, echoing early

29


https://www.nytimes.com/2019/04/29/health/un-drug-resistance-antibiotics.html
https://www.cdc.gov/drugresistance/about.html
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https://www.genengnews.com/news/cranberry-antibiotic-cocktail-may-overcome-bacterial-resistance/?utm_medium=newsletter&utm_source=GEN+News+Highlights+of+the+Week&utm_content=01&utm_campaign=GEN+News+Highlights+of+the+Week_20190601&oly_enc_id=9352A6924023B4S
https://www.the-scientist.com/news-opinion/curious-cure--human-waste-66261

efforts by the legendary Rene Dubos to treat pneumonia in monkeys with an enzyme
that digested the bacterial coat.

The immune system provides an additional potential source of antimicrobial agents.
Antibodies, proteins produced by white blood cells known as B lymphocytes, can be
used in their natural form or modified using genetic or chemical methods. In the days
before antibiotics, many infectious diseases were treated with antibodies in the form
of serum therapy. For certain pathogens, it may also make sense to investigate the
relevance of developing new vaccines.

Until these new options are available, we must redouble our efforts to strengthen
infection control procedures in hospitals to reduce the spread of resistant microbes.In
addition, careful husbandry of our remaining antibiotics is essential to prolong their
usefulness and that means avoiding unnecessary use such as when physicians
prescribe antibacterial drugs for colds caused by viruses.

A final consideration is that antibiotic therapy can fail in the long-term not only
because of classical mechanisms of drug resistance but also because of phenomena
called “persistence” or “tolerance”. The mechanisms causing these phenomena are
changes in microbes that allow them to survive antibiotic therapy without genetic
mutations such as alterations in metabolic activity. These so-called “persister” cells
can serve as future sources of mutations that confer drug resistance. One possible
approach to killing persister bacteria combines an antibiotic with another drug
intended to activate cellular metabolism.

Physicians, academic researchers, pharmaceutical companies, funding organizations,
and the public need to recognize the importance of pursuing these other interventions
along with finding new antibiotics. To effectively combat drug resistance we need an
eclectic strategy that emphasizes therapeutic approaches deploying both new drugs
and other new means to eliminate microbes.

Text 2 human translation

Amnoym: Xpewlopoaote teplocdTep amd vEQ aVTIBLOTIKA Y10 TV KOTOTOAEUNGT TNG
avOeKTIKOTNTOG

Oa yperaotodv peTafoiikol dotapakTes, Payol, KabMS Kol GAAEG TPOCEYYICELS Yol TN
Oepaneio Tov MOAVOG MO €VPEOS PAGHOTOC acbevdv mov €yovv poAvvOel amd
nafoyova Poktnpidla avOEKTIKE G€ TOAAATAL QAPLLOKOL.

To xolokaipt Tov 1924, o Calvin Jr., o vedtepog yioc tov mpoédpov Coolidge,
EUPAVIOE Lo GLGOALSO G6TO TPiTO ddXTVAO TOL 6e£100 TOV TOdY TailovTag TEVIG 6TO
ymedo tov Agvkov Oikov.H puoarida porvovinke pe ypovoilwv aropolokokko (Staph)
kot wébave pio efdopdda apyodtepa, eved frav polg 16 etodv.Avo dekaetieg apyotepa,
N TeVIKIAivn Ba umopovce vo Tov giye 6MOEL, OALL TO GLYKEKPIUEVO QAPUAKO Eivor
TAEOV  QYPMNOTO EVAVTIL OTO OTOPULAOKOKKO e&outiog TNg avlektikdtnTog TV
QopuUaKmV, 1 omoio €xel petatpamel mo o€ pio mo evpeio Kpion 610 YOPO TNG
LOLTPIKNC.
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http://jem.rupress.org/content/59/5/641.long
https://www.nature.com/articles/s41579-019-0196-3

dvowd vdpyel o cuveyng ovalnTnon Yo KovoHple OGQOAY KOl OTOTEAEGILATIKA
avTIBloTiKd, oALd givol ToAD dvcKoAo va Bpefoldv mapdyovieg. AVGTLYMG, KOO KOt
pHetd v ewoyoyn Tov vEéov aviiBloTikov, ovEAveTal ovomOQEVKTO KOl 1)
avOekTIKOTNTA HEG® TNG EEEMENC TV GTOYXOTOMUEVOV Paktnpdiov and unveg oe
ypovia. Eved vmootnpilovpe Tic ocvveyeic mpoomdbeieg yioo t dnuovpyio véwv
avTIBloTIK®V, oke@TNKape 0Tt Oa ftav Eykoupn 1 enavelétaon ALY BepamevTikdV
npoceyyicewv mEPa omd T avTIPLOTIKG TOV d1EPEVVOVVTOL.

Mia otpatnyiKy] EKUETOAAEVETAL TN SLVOTOTNTA LEPIKADV POPUAK®Y VO, EVIGYDOVV TIG
EMOPAGELS EVOG CLYKEKPIUEVOV avTIBLOTIKOD KO VO ETLTPETOLY TN YPNOT UIKPOTEPWV
J0CEMV TOV OVTIPLOTIK®OV, UEIOVOVTAG KOT' aVTOV TOV TPOTO TOVLS KIVOLVOULG Yo
avemBounteg mopevépyetec. o Tapddetypa, o mepdpoto t0co in Vitro 6o kot in
VIiVO pepikd avtifotikd eival mo omoteleouatikd otov cvvovalovior pe  pia
wpoovOokvavidivy, omd KpAvumept, Omov Kot To OVO EVIGXVOLV TNV €16000 T®V
avTIBloTIKOV OTo KOUTTOPA TV Pokmpdiov Kot HEWwVoLY TNV eE0y®yn Tov
avTilotikov omd exeiva To KOTTOPO.

H avBpomivn pukpoPilokn otkoroyio amotehel akopa Eva oA onuavtikd mopdyovio
yw ™ Ogpamcio tov Paxmmpdokov Aowodéewv. Ta pikpoPfio mov Ppickovron
oLVNO®G GTO YAOTPEVIEPIKO GCOAVA, GTO OEPLO KOl OTTOVONTOTE AAAOD HEGO 1| TAVE®
0T0 OVOPOTIVO OO, UTOPOVV VO ETNPEAGOLY o€ peYaho Babud v avBpomivn
evooroyio. Opoiwg, n ohvBeon TV PLGLOAOYIKGOV UIKPOPLOIKOV TANBLGUOV TOL
oyetiovtot pe ta avOp®TIVO GVTO, LTOPOVV VAL EXNPEAGOVY TOLG KIVOHVOLG LOAVVONG
a6 emkivovva PBaktnpida, eite S10BETOVV TOAAATAOVG UNYAVIGHOVG OVOEKTIKOTNTOG
ot avtilotikd, eite oyl. 'Eva moapdderypo g emppons tov pKpofidUOTOS 6ToV
kivouvo poAvvong elvar M EUPOVIG OTOTEAECUATIKOTNTO TOV UETOUOCYELCEMV
KOTPOVMOOOVG LKPOPIOUOTOS Y10 GUYKEKPIUEVES YOOTPEVIEPIKES AOUMEELS, OTMG
ekeiveg mov mpokarovvral and to Paxtnpidio Clostridium difficile.

[TepiocdTEPO Ao Evav audva TPy, ot KPOPLOAdYOL OvaKAAVYAY 100G, YVOCTOVS MG
Baktnproedyovg, mov ckdétwvay Ta Paktnpidia. H ekpetdAievon avtdv tov QUGIKOV
napacitov Tov pukpoPiov wg avtifaktnpidtokn Oepancio Eexivinoe cuviopo EKTOTE.
Evd, to evdwapépov y' avtiv v mpocéyyion pewwbnke oe peyddo Pabud oty
Evpdmn kot otic HITA petd v sicaywyn tov avilfotikdv ota péoa tov 20°
aova, mAéov €xel  Eoavalovrovéwel To  evolaPépov OGOV apopd TN ypriom
Baktnpropdaymv yia t BOepameion Pakmmpookov Aopudéewv. Ilpoéceata, £xovv
TOPOVGLOCTEL TOAAEG TEPMTMOGELS Y1 TIG OToieg 1 ayoBepameio EXEPEPE OVOIDOES
KAMViKO 6pelog o€ pia Tokidia coPapmv Aotumdéemv. Ta Evivpa mov Tpoépyovtal amd
QAayovs Kol GAAo pukpoOfia pmopolv emiong vo ypnotpomombovv yu Bepameia,
TPaypo. Tov ovInyel oTig mpoipec mpoomdbelec tov Opvikod Rene Dubos va
Oepanedoel v mvevpovia oe poipovdeg pe éva €viupo, To omoio YMOVELE TO
Baktnpidtokod toiympa.

To avocomomrtikd cHotnua mapéyel g emmAéov mbavi Ty avIyuKpoflakdv
napaydévtov.Ta oviicopato, Tpmteiveg mov mTopdyoviol omd To AELKOKOTTOPO
YVoOoTég o¢ B Asppoxittapa, umopodv va ypnoionombovy otn pueIKn Tovs Hopoen
N TPOTOTONWUEVA LE TN XPNOTN YEVETIKOV 1 YNUIK®OV pebddmv. Katd 11 emoyég mpv
™V EUEAVION TV avTIPOTIKOV, TOAEG Aolumong acbéveleg Oepamedoviav pe
avtioopata o€ popen opobepancioc. o opropéva maboydva, pumopel va £xel vonua n
£PELVA MG TPOG TO GLGYETIGUO dNpoVPYinG VEDV eUPorimy.
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Méypt va. givor StoB€otpeg anTég ot vEES EVOALAKTIKEG, TPEMEL VO SUTAUGIOACOVLE TIG
TPOCTADEIEG LOC YLl TV EVOLVALMOT TOV OAOIKACIDV EAEYYOV TWV AOIUDEEWV GTA
vocokopeia, £To1 dote va pewwbdel n eEdmimon twv avlektikdv pikpofiov. EmmAéov,
elval amopaitnTn 1 TPOGEKTIKN GLVINPNOT TOV EVOTOUEVAVTOV OVTIBLOTIKOV LLOG Y10l
v ToPATacn NG XPNOWOTNTAS TOVS, TPAYUO TOV CNUOIVEL TNV OTOQLYN TNG
TEPLTTNG  XPNONG, OMMC YL TOPAOELYHO OTOV Ol  YlOTPOL  GLVIOYOYPAPOLV
AVTIROKTNOPLOKA QAPUOKO Y10 KPVOAOYHUOTO TOL TPOKANONKAV 0d 100G,

Mo tehkn okéym etval, eniong, 6tt ) Oepomeio pe aviiPlotikd pmopel va amoTvyEt
paxpompofecpo Oyt HOVo AOY® TOV KAUGIKOV HNYOVICUOV OVOEKTIKOTNTAG OTO
QapuraKa, 0ALG ETioNG AOY® TOV QUIVOUEVMV TTOV OVOUALOVTOL «ETLLOVI» 1 «OVOYN».
Ot pnyovicpot Tov TPoKaAoHV avtd To ovoueve, eivol aAloyéG oTo LKpOPLlo Tov
ToVG emtpénovy vo emPidvovv amd TN Oepomeion pe oviiPlotikd yopic yeEVETIKES
UETOAAAEELS, OTMOC €lval Ol TPOTOTOMGELS OTN HETAPOAIKY| dpacTnpldTnTe. AVLTH TO
VROTIOEUEVOL «ETIHOVOY KOTTOPO UTOPOVV VO, EELTNPETHGOVY OC UEAAOVTIKEG TNYEG
petaAlaEewv mov Ba mapéyovv avBexTikOTNTa 6TO PAppaka. Mia mhavh Tpocgyyion
vy 70 Bdvato tev emipovev Paktmpdiov cuvdvdalel évo avtiPlotikd pe €va GAlo
QAPLOKO LLE OKOTO TNV EVEPYOTOINGT TOV KLTTOPIKOV UETOLOAIGHOD.

Ot yuotpoi, ot aKadNUOTKOT EPELVNTES, OL PUPUAKEVTIKES ETALPIES, O YPNUATOSOTIKOL
OPYOVIGHOL KOl TO KOWVO TPETEL VO OLVOLYVOPICOLV T1 CNUOGI0 TG £PEVVOS VTAV TOV
A ov moapepfdoewv mapdAinia pe v gdpeon véwv avtifotikev.  Ta v
OMOTEAECLOTIKY] KATOTOAEUNOT TNG AVOEKTIKOTNTAG GTA PAPLOKO YPEWLONOCTE Lo
ETEPOKANTN oTpaTnyKy mov diver €upoocn o€  Oepoamevtikés TPOoeyyioels,
a&lomolmvTog TOG0 T Katvovpla GAappaKa 060 kol dALa vEa péoa yio TV eEaheyn
TOV pKkpofiov.

Text 2 Google Translate

I'vopoddmon: Xpewldpoote meplocotepe amd Ta véa ovtifloTikd yo va
KOTOTTOAEUCOVLLE TNV OVTIOTOON

Oa ypewchodv petaforcol avactorels, @Aayol Kot GAAEG TPoceyYioES Yoo TN
Oepameion g evpvTEPNG OdLVATNG TEPLOYNG 0cBevdy ov &xovv mpoosPAndel omd
Baxtnprokd taboyovo avOekTikd o€ TOAAATANL QAP LOKOL.

To xolokaipt tov 1924, o pkpotepog yiog tov Ilpoédpov Coolidge, Calvin Jr.,
avémTuEe ol KOWEAN oto tpito de&l Tov toe evd mailel TEViG GTO OIKOGTHPLO TOV
Agvkov Oikov .H xoyéin poAdbvinke pe Staphylococcus aureus (staph), ko méBave
po gfoopada apyotepa, poAMg 16 gtdv. Ado dekaetieg apydtepa, N meVIKIAivy Ba
UTOPOVGE VO TOV ElYE GAGEL, AAAL OVTO TO PAPLOKO fvar TAEOV GypNOTO EVAVTIO OTA
oToQOMO AOY® NG OVIOYNG OTO GAPUOKa, 1 omoio €xel TAEOV Yivel pia upuTEPN
KpioT 6TV 10TpIK).

dvowd, vmdpyer poe cvveyng ovoalTnon VE®WV OGPOADY KOl OTOTEAEGUATIKOV
avTBloTIK®V, 0ALA 01 Tapdyovtes etval ToAD 6UGKOAO va Bpebodv. AvceTuyde, axdun
Kol HETO TNV €woaymyn &vog véou aviifloTikod, 1 ovTioTaon  OvVOTOPELKTO
avantocoetol o g €€EMENG TV otoxevdpevemy Boaktnpiov ce unveg £mg
ypoévia. Evd vroomnpilovpe tig cvveyllopeveg mpoomdheleg yio Ty ovanTuEn vEmv
avtilotikov, Beopnoape 6t Ba NTav Eykapn 1 emoveEétaon dAl®v BepoamenTikdv
TPOCEYYIGEWV TEPAV TV OVTIBLOTIKAOV TOL H1EPEVVOVVTAL.
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Mia otpatnyikn EKHETOAAEDETOL TNV IKAVOTNTO OPICUEVAOV QOPUAK®V VO EVIGYHOLV
TIG EMOPACES €VOC GUYKEKPIUEVOL OVTIPLOTIKOD KOl VO EMTPETOLV TN YPNOM
HIKPOTEP®V dOCEMV AVTIPLOTIKMV, LELOVOVTOS £TCL TOVS KIVOUVOLG Y10 AVETIOVUNTEG
napevépyeteg. [a mapddetypo, e mepdpoto in vitro Kot in vivo Kamoto avtiBlotikd
etvar mo amoteleouatikd dtav cuvdvdlovratl pe Tpoaviokvavidivn, and ta Pakkivia,
oV aw&dvouy 1660 TV €16000 TOV AVTIPLOTIKOV 0To POKTNPIIKAE KOTTAPO OGO KO TN
peiwon g ekpong avtiBloTik®v amd avTd To KOTTOPO.

H avBpomvn pukpofiaxn otkoroyio givat €vag dALog Tapdyovioag PeYEAng onuaciog
v 1 Oepaneia Pakmprokdv Aodéewy. Ta pikpoPio mov vVTapyovV KavVoviKE 6To
YOOTPEVTEPIKO pag Tedio, 6To dépUa Kol o€ dAL onueio TOL AVOPOTIVOL GOUATOG
EYOVV ONUOVTIKEG eMOpAoelg oy avBpdmivy puciloroyio. Ouoimg, n ocuvheon twv
QLOOAOYIKOV HIKpoPlok®v mAnBvoumv mov oyetiCovtar pe to avBpomve ovia
umopel va. emnpedosl Tovg Kivouvovg poAvvong omd emikivovva Poxtipla, gite
SB€ToLY  TOAAOTAODG UNYXOVIGHOVG ovTioTaong ota avtiflotikd gite oxl. ‘Eva
napadelypo ¢ emidpacng tov pkpoflakod yi tov kivouvo poivvong stvor m
EUQOVIG OMOTEAECUATIKOTNTO TOV HOGYEVUATOV HKPOPLOKTOVOV KOTPAVOV Yo
OPICUEVES YOOTPEVIEPIKEG AOIUMDEELS, OMMOC OVTEG TOL TPOKOAOLVTAL Oond TO
Clostridium difficile.

[MTaveo amd évav awwva mptv, ot Hkpofroddyol avoakdAvyav 1006, YVOOTOUS G
Bakmnpoedyovg, mov okdtwcav Pakmplo. H ekpetdAdievon avtdv 1@V QUGIKOV
Topacitov pkpoPiov wg avtifaktnpidtaxn Bepaneio dpyloe cHVIOUON GTN CUVEKELX.
Evd to evoapépov v avtr v mpocéyyion egapaviotnke ce peydio Pabud otnv
Evponn kot 1ig HITA petd v swooywyn avtifotikeov ota péca tov 2000 aidva,
VILAPYEL TOPA £V OVOVEOUEVO EVILAPEPOV Yo TN YpNoM Paxtnplo@dywv yio
Oepaneio Paxtnprokodv Aotudéewv. Ipdoeata, £xouv avapepbel apkeTég TEPIMTOCELS
Y T1G omoieg n Bepaneio PAymV TOPYOYE ONUAVTIKO KAVIKO OPELOG GE LLiat TOTKIALL
coPapov Aopudéemv. Ta évilvpa mov mpoépyovtal amd @Aayovg kot dAla pKpoOPia
pumopovv emiong va ypnolpwonomBodv ot Bepameio, AVIOVOKADVTOG TIS TPDOULEG
mpoondBeieg Tov Opvikod Rene Dubos yia ) Oepamneia g mvevpoviag o mbnkovg
pe éva EvOupo Tov apopovoE T PaKTNploK] ETKAALY).

To avocomomtikd cvotnuo mapéyxel o tpdcsletn mbavn myn aviyukpoPlokov
TapayOvVTOv. AVIICOUATE, TPOTEIVEG TOL TOPAYOVTIOL OO AELKE olpocEaiplo
YVootd o¢ B Asppoxvttapa, pmopodv va xpnoiporombodyv 6T QUGIKTH TOVG HOPPN 1)
VO TPOTOTOMBOVV YPNCLOTOLDOVTOS YEVETIKEG 1| YNKEG nebBddovg. Tig nuépeg mpv
amd TV YopNyNon avtiloTikadv, TOAAES LOAVCUATIKEG acOEvELES AVTILETOTIGTKOY
pe avtioopato ved T popen Bepanciog opov. ' opiopéva maboyova, propel emiong
va €xel vomua vo, dtepevvn et  cuvaeeta g avantuéEng véwv epuforimv.

Méypt va eivon o100éo1ueg aTEC O VEEG EMAOYEG, TPEMEL VO SUTANGLAGOVUE TIG
TPOCTAOEIEG O Yo TNV EVIGYVOTN TOV JOOIKAGIOV EAEYXOV TV HOAOVGE®V OTA
VOGOKOUEI Y10t VO LELWGOVUE TNV eEAMAmon TV avlekTik®dv pikpoPiov. EmmAéov, n
TPOGEKTIKY KTNVOTPOPILt TOV EVOTOUEVOVTOV avTIBLOTIK®V glval amapaitntn yio v
TOPATACT] TNG YPNOHOTNTAG TOLG KOl VTO GNUALIVEL ATOPVYN TEPLTTNG YPNONGS, OT®S
Otav Ol Y10Tpol CLVTAYOYPUPOVY OVTIBOKTINPLOKA QAPLOKO Y10, KPLOAOYNLLOTO TOV
TPOKAAOVVTOL OO 10VG.
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Mo tedikn ektipmon sivon 011 ) Bgpamneio pe avtifrotikd propel pokpompdOesa va
amoTOHYEL OYL LOVO AOY® TOV KAUCIKOV UNYOVICUOV OVTIOYNG OTA PAPLOKO, OAAL Kot
AMOY® TV eowvouéveov mov ovoudloviol «empoviy 1 «avoyny». Ot unyavicpoi mov
TPOKAAOVY aLTA T PotvOpEVa, elval LETAPOAEG GTa LUKPOPLoL TOL TOVG EMLTPETOVY VL
emPiodoovv oty aviiProtiky Bepameio yopig YEVETIKES LETAALAEELS, OTTMG HETAPOAEG
ot petafoikn opactnpiotnTa. Avtd to Aeyouevo Kottapa "persister” pmopovv va
YPNOEVGOVY G UEALOVTIKEG TNYEG HETOAAAEE®V OV TTPOGHIdOoVYV AVTIGTOCN GTO
eapupoka. Mo mBavy mpocéyyion ywoo ) Oovdtoon tov Poknpiov persister
ouvovalet Eva avTifloTikd pe Eva GAAO PAPUOKO TTOV TPOOPILETAL VO EVEPYOTOU|OEL
TOV KVTTAPIKO PETOPOMSUO.

Ot yuatpot, ot axadnpoikol EpeVVNTES, Ol PAPLOKEVTIKEG ETAPELES, O1 YPNUOTOOOTIKOT
OpYOVIGHOL KOl TO KOWO TPEMEL VO OvOyVOPIGOUY TN GNUOGI0 TNG GLVENIONG QLTOV
TV MoV mopeppdceov pali pe v eEedpeon véwv avtifotikedv. o v
OMOTEAECUOATIKY] KOTOMOAEUNOT TNG OVIIOTOONG OTO QAPUOKA YPEWlONOCTE [a
EKAEKTIKY] OTPATNYIKN] 7oL odivel upacn otlg Oepamevtikéc mpooceyyicelg mov
avamTOUoooLV TOG0 VvEn Qdppoako 660 Kot GAAo véa péco ya v e&dAetymn tov
pikpoPiov.

Text 2 PNMT

I'vopoddtmon: Xpewalodpaote meplocdtepa  amd  véo  avTiPloTikd  ywoo TNV
KaTomoAEUN o™ TS avlekTiKOTNTOG

Mertofoiwcol dratapdrteg, acelg kot dALec mpooeyyioelg Ba eival amapaitntes Yo
M Ogpamcio Tov gupvTEPOL duvaToL €VHPOLE acBevdY TOL €xovv pHoALVOEl amod
Bakmnprakd maboydvo avlexTiKd og TOALUTAGL PAPLLOKAL.

To waloxaipt tov 1924, o KéAPwv TC., o vedtepog yiog tov Ilpoédpov Kohitl,
avéntuée éva blister oto tpito de&i Tov ddyTVLAO, EVD £manle TEVIG GTO SIKAGTPLO TOV
Agvkov Oikov. H koyéin poilovinke and Staphylococcus aureus (staph), kot méBove
pwo efdopdda apydtepo oe mAkio poag 16 etmv. Avo dexoetieg apyotepa, M
nevikidivn Ba pumopovice va Tov giye cdoel, oAAd avtd 10 ehppoko eivar TAEOV
GpNOTO KATA TOV VOPKOTIKOV AOY® TNG OVTIOTOONG OTO VOPKOTIKA, 1| omoiol £Yet
TAEOV KATAOTEL [liot E0PVTEPT KPIOT) GTNV LOTPIKT).

dvowd, vrdpyel poe cvveyng avalnnon Y vEd OGQOAN KOl OTOTEAEGUOATIKA
avTIPloTikd, aAAd ol Tapdayovieg eivarl ToAD dVGKOAO Vo Bpebovv. AvGTLYDC, aKOUN
Kol PHETE TNV E10aY®YT EVOS VEOL aVTIPLOTIKOD, 1] AVTOYY| AVOTTOCGETOL OVOTOPEVLKTO
péow g eEEMENG TV otoyevdpevey Paxtnpiov oe pnves pe yxpovia. Evo
vrootnpilovpe 11§ cvveLOUEVES TPOOTADELES YO0 TNV AVATTLEN VE®V OVTIBLOTIKAYV,
Oeopnoape o601t B Mrav  emikoupo vo  ovobewpnoovue GAAeg OepamevTikég
TPoceyyicels Tépa amd T ovVIIPLOTIKE TOV JEPELVAOVTOL.

M otpoatnykn a&lomotel TV KavOTNTO OPICUEVOV QOPUAK®OV VO EVIGXDOVV TIG
EMATAOGELS EVOC GLYKEKPIUEVOL OVTIPLOTIKOV KO VO ETLTPETOVY TN YPNOT UIKPOTEPWV
d00E®mV  aVTIPOTIKAV, HEIOVOVTOG £TCL  TOLG  KWWOUVOUG Yol OVETBOUNTES
napevépyeleg. o mapdadetypo, o€ mepApote in vitro kot in vivo, oplouéva
avTBloTIKA €ivol o amoTeEAeSHATIKE OTOV cLuVOLALoVTAL e TpOoavOoKVAVISivY, amd
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pOPTIAAG, 7OV KO T VO AVEAVOLY TNV €16000 aVTIPOTIKOV oTo PokTnplokd
KOTTOPO KO LLELDVOLV TNV €KPOT AVTIPLOTIK®OV amtd avTd T KOTTOPO.

H avBpomvn pikpoPiaxn oworoyio eivan Evag dAAog mopdyovtog LeEYIANG onuaciog
v ) Oepamneio Pakmmplakodv Aoudéewv. Ta pkpdPia mov cuvibwg Bpickoviatl 6To
YOOTPEVIEPIKO COANVO, GTO OEPUO Kol aAAOV UEoa N TAVE G6TO avOpOTIVO GO
EYOUV ONUOVTIKEG emdpdoelg oty avOpomvny eucstoroyio. Opoing, n cvvleon tov
(QLGLOAOYIKAOV HKPOPLOK®V TANOVGU®OY Tov GLVOEOVTOL LE TOV AvOp®TO pmopel va
EMNPEACEL TOVG KWWOVVOVUG pOAvvong amd emkivovva Poktipla, gite dwabétovv
TOAAATAOVG UNYOVIGLOVG ovOekTIKOTNTOG oTa avTIPloTikd gite Oyl 'Eva mapdderypo
™G emidpacng Tov UIKpoPudpatog otov Kivouvo Aoipméng elvor M gpeovig
OTOTEAECUATIKOTNTA TOV UETALOCYEDGEMY UIKPOPIOUATOV KOTPAVOV Y10l OPIGUEVEG
YOOTPEVTIEPIKEG AOUMDEELS, 0TS avTég moL Tpokorovvtar ond To Clostridium
difficile.

[Ipwv amd mepiocdtepo and Evov aidva, HIKPoRLoAdyol avakaivyay 1006, YvmGToUS
o¢ Paxtmploedyol, mov okoT®caV Poaktple. H ekpetdAlevon avtdv TV QUGIKMOV
napacitov Tov pkpofiov wg avtiBakmmplakn Bepaneio dpyioe cvvropa petd. Av kot
TO EVOLAPEPOV Y10 TNV TPOGEYYIOT VT HEWONKE og peydio faduo otnv Evponn kot
11 "[TA petd v swoayoyn avifotikdv oto péso tov 2000 awdva, vedpyel TAEoV
AVOVEOUEVO EVOLOPEPOV Yo TN XpNon Paktnpropaydv yia 1 Oepancio Paxtnplakodv
rowpoéewv. Tlpdoeata, €xovv avaeepbBel apKETES MEPUMTMOGCES Yol TIG OMOIES 1
Oepaneio paong eméPepe oNUAVTIKO KAVIKO 0Qehog 6 d1apopeg GoPapEés AOUMEELS.
‘Evlopa mov mpoépyovror amd @dyeg kot GAAa pikpOPia pmopovv  emiong v
ypnoporomBovv otn Oepaneia, annydvVTag TIG TPOUES TPOSTADEIES TOV OPLAIKOV
Rene Dubos yia t Oepaneia g mvevpoviag oe mbnkovg pe éva vOupo Tov yoOVeEYE
10 BaKTnPloKo Tpiy®uaL.

To avocomomtikd cvotnuo mapéyxel o tpdcletn mbavi myn aviyuKpoPlokmv
napaydévtov. Ta avticdpota, ot TpOTEiveG Tov Tapdyoviol and AEVKAE aoceaipio
YVOOTa 0¢ Asppokvttapa B pmopovv va ypnoiporomBovy 6tn gucikn toug Lopen M
Vo TPOTOTOMBOVY YPNCLOTOLDOVTOS YEVETIKEG 1| YNKEG nebBddovg. Tig nuépeg mpv
amd TN Yopnynon ovtiloTikav, moAAEG AOWMOELS aGOEVEIEG OVTILETOTIOTNKOV LE
avticopato vd popen Bepaneiog pe opd. ['a opiopéva maboydva, propet emiong va
&xel vonuo va dtepevvnBei n onpacio e avantuéng véov epoimv.

Méypt va eivor owbéoyieg avtég ot véeg emAoyég, TMPEMEL VO EVIEIVOLUE TIG
TPOCTAOEIEG LOG Yol TNV EVIOYLON TOV OAOIKACUDY EAEYYOV TOV AOUADEEDV GTO
vocokopeio, mpokeévor va pewwbel N eEdmimon Tov avlekTiKOv piKpoPiov.
EmumAéov,  TpoceKTIKY] EKTPOPY] TV LTOAOITOV aAvTIBOTIK®OV givorl amapaitntn yio
NV TOPATOCT NG XPNOLOTNTAS TOVG KOl OLTO CNUAIVEL TNV OOQLYN TEPLTING
YPAONG OM®G OTAV Ol 1TPOl  CLVTAYOYPOPOVV  aVTIBOKTNPKA (QAPLOKE Yo
KPLOAOYNUATO TTOV TPOKAAOVVTOL ATtd 100G,

Muw terevtaio okéymn elvar 6t M avtiPotiky Oepameion pmopel vo  amotvyel
pokpompofecua oyt pOvo AGY® TV KAUGIKAOV UNYOVIGUOV TNG AVOEKTIKOTNTOS GTO
Qappoka oAAG kol Adym @oawvouévev mov ovoudlovtar "eppov)" 1 "avoyn". Ot
UNYOVIGHO1 TOL TPOKOAOVY LT To PatvOpeva elvatl aAAayES oTo LKpOPia Tov TOVg
emTpémovV va emPudoovv ¢ avTiPlotikng Bepaneiog yopic yevetikég petaArder,
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omwg petaforéc ot petafoikn dpactnpidtra. Avtd to Asyopeva "mepaderpukd
KOTTOPO. LITOPOVV VO YPNOLUEDGOVY MG UEANOVTIKEG TNYEG UETOAAAEEWV TOV
TOPEXOVV  QOPUOKEVTIKY ovToYn. Mo mbavny mpocéyyion yw tn Bovdtoon tov
Baktnpimv g TEPGIKNG PLANG GLVOLALEL Eva AVTIPLOTIKO [E £val GALO PAPLLOKO TOV
OTOCKOTEL GTNV EVEPYOTOINGN TOL KLTTUPIKOD UETOPLOMGLOV.

latpoti, axadnuoikol epeuvNTEG, PAUPUOKEVTIKEG ETALPEIES, XPNUATOJOTIKOL OpYOVIGHOL
KOl TO KOWO TPEMEL VO OVOLYVOPIGOVV TN CNUAGTO TNG CUVEXLIOTG OVTAOV TOV GAA®V
nopepPacenv, kabhg Kot g e&gvpeong vEwV avtifloTikdv. ['a v amotelecpatiky
KOTOTOAEUNOT TNG VOEKTIKOTNTOG OTO VOPKMOTIKA YPElOUACTE U0, EKKANGLOOTIKY
oTpatnNyikn mov Ba divel Eppacn oTIc BEPATEVTIKEG TPOGEYYIGELS TOV YPTGLULOTOLOVV
1660 VEQ PAPIAK OGO KO GAAL VEQ LEGO Y10 TNV EEAAEYM TV LIKPOPiwV.
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