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Abstract

This research aims to study how collocations are translated in scientific texts from English
into Arabic and to what extent the structure of the collocations that hold the same meaning
changes. In addition to the translation procedures used to translate these collocations, it
aims also to highlight some problems that the translator faces in translating them in
scientific texts from English into Arabic. Therefore, this research was applied to the
electronic version of Nature Magazine, with its two English and Arabic versions, in which
we selected a group of English collocations extracted from different articles from the
above-mentioned magazine to analyze them and compare them to their counterparts into
Arabic. From the outcome of the research, it is concluded that the structure of the
collocations that have the same meaning changes from English into Arabic and there are
dominant specific type of collocations is used, and although, there is a variety of
procedures were used; the most adopted procedure is literal translation and there are some

lexical problems the translator comes cross while translating collocations in scientific texts.

Keywords: Collocations, literal translation, scientific texts, scientific translation.
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Résumé

L’objectif de cette recherche est 1’étude de la maniere de traduire les collocations dans
les textes scientifiques de 1’anglais vers 1’arabe, et jusqu’a quel point peut-elle modifier la
structure des collocations qui ont le méme sens, en plus des techniques appliquées dans la
traduction des collocations, et a quel point sont les problémes que le traducteur peut
affronter pendant la traduction des collocations dans les textes scientifiques. C’est
pourquoi nous avons appliqué cette étude sur la version ¢€lectronique « Magazine Nature »

dans ses deux versions anglaise et arabe.

Nous avons relevé des collocations en anglais trouvées dans ce magazine pour les
analyser puis les comparer a la traduction en arabe. En prenant compte de ces résultats,
nous constatons que la structure des collocations qui ont le méme sens se modifie en les
traduisant de 1’anglais a I’arabe et qu’il existe un genre de collocation qui est trés utilisé

dans les textes scientifiques.

Malgré la diversité des techniques appliquées dans la traduction de ces collocations, la
traduction mot a mot reste la plus pratiquée. Aussi le traducteur trouve des difficultés

lexicales pendant leur traduction dans les textes scientifiques.

Mots clés : Collocations, textes scientifiques, traduction littérale, traduction scientifiques.
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Introduction

The English language has become nowadays the global language invading all the
domains; business, economics, technology, aviation, science...etc. Hence, it is very
significant to learn and master this language, as well as translating texts from and into the
English language, since the translation is considered as the bridge and the link between all
the different languages of the world. Therefore; many scholars advise that the key-element
of natural fluency of the English language is the mastery of collocations. Collocations are
found in all sorts of texts even scientific ones, so it is important to know their meaning and
the role they play especially in this kind of texts. For that, this study sheds the light on the

translation of collocations in scientific texts.
Aims of the study

This study seeks to investigate how collocations are translated in scientific texts from
English into Arabic and to see to what extent is the difference in rendering the meaning of
the same collocation in both English and Arabic, also to identify the procedures used in
translating collocations, in addition to clarifying the concept of collocations and its
translation in scientific texts. It aims also at understanding of the problem(s) the translator
my face in translating collocations in this particular type of text, a scientific one, from

English into Arabic.
Statement of the problem

Since collocations are considered the key elements of the English language, the translators
may face different sorts of problems when conveying their meaning into Arabic in

scientific texts which may at the end affect the efficiency of the information in these texts.
Research questions

In order to reach the above-mentioned aims, the study attempts to answer this main

question:
» How collocations are translated in scientific texts from English into Arabic?
It is followed by these sub-questions:

» Should collocations that express the same meaning have the same forms in English

and Arabic languages?



» What are the strategies and procedures used in translating collocations?
» What are the problems the translators face while translating collocations in

scientific texts?
Hypotheses
For the sake of answering the above-raised questions, the study hypothesizes that;

» Collocations in scientific texts are not translated the same in form from English into
Arabic.

» There is a dominant type of collocations is used that is “noun+ noun”

» The translator uses certain strategies and procedures most of the time to translate

collocations.
Methodology

As long as this study is concerned with translating collocations in scientific texts, it will be
applied on Nature Magazine, the electronic version, with its two versions Arabic and
English, the methodology followed in this study is a descriptive- analytical method.
Accordingly, the researchers are going to select certain number of collocations extracted
from different articles from the very scientific magazine and describe how they are
translated and to analyze the results found in order to see whether there are differences or

similarities in translating these collocations from English into Arabic.
Structure of the study

This study is divided into two main parts; theoretical and practical. The first part is divided
into two chapters; the first chapter is entitled as scientific text and scientific translation, in
which the researchers give a full definition and explanation for the concepts: scientific text,
scientific translation, and specialized translation along with technical text and technical
translation. The second chapter of the first part talks about the notion of collocations and
their types, in both English and Arabic languages, together with the importance of

collocations ending with structure, problems, and difficulties of them.

The second part that consists only one chapter is allocated to the application of the findings
of the theoretical part. In which the researchers will analyze the collocations were gathered

from Nature magazine and to analysis their translation from English into Arabic.



Literature Review

Many pieces of research and studies were conducted concerning scientific texts,
collocations, and the translation of collocations but a few of them dealt with the translation
of collocation in scientific texts. The scientific text is defined by Sendz-Ayata (2005), as
cited in Yildiz (2015) in “Sample scientific texts analysis through text linguistic approach"
as a type of informative texts that includes information and facts related to the scientific
field. Furthermore, Jennifer Cromley in her article “Reading Comprehension of Scientific
Text: A Domain-Specific Test of the

Direct and Inferential Mediation Model of Reading Comprehension” has set different
characteristics of the scientific text; “high density of vocabulary that is unfamiliar or that
has specific technical meanings that are different from conversational meanings, frequent
use of causal and sequential text schemas”.

In the other side, the term “collocation” was first coined by J.R.Firth in the 1950s; it refers
to a multi-word construct that occurs in a procedure of locating. Also, Baker (1992) has
spoken about collocations and the problems of translating collocations in her book “In
Other Words”; saying that the difference of collocations between the source text and the
target text may create problems and obstacles to the translator because “some of these
problems are more difficult to handle than others” (p. 54). Baker has stated four problems;
“The engrossing effect of source text patterning, misinterpreting the meaning of a source-
language collocation, Culture-specific collocations, and marked collocations in the source
text” (pp. 54-56). Ghazala (2007, pp. 17-18) in his dictionary “DAR EL-ILM’S Dictionary
of Collocations” has defined collocations as “phrases of matching words” , he also has
given the different types of collocations dividing them into grammatical and lexical ones.
In addition, Sharkas (2015) in her article entitled “The Use of Technical Collocations in
Popular Science Genres” has spoken about a specific kind of collocations, which is
“technical collocations”. Sharkas had defined this latter as the combination of two lexemes
in which one of them at least should be related to the scientific field. There are many
research papers studied the translation of collocations in various types of texts, as the
translation of collocations in legal texts and religious texts. In this respect, this research is

conducted to study the translation of collocations in scientific texts.



Part I: Theoretical Part
Chapter One: Scientific Text and Scientific Translation

Introduction

The first chapter deals with the explanation of the scientific text, scientific
translation, specialized translation, and translation procedures and techniques. Along with
the definition of technical text and technical translation, giving the characteristics of both
of them, it covers the definition and characteristics of both scientific text and scientific
translation along with the definition of specialized translation, ending with the procedures

and techniques of translation.

1-Scientific Text
1-1- Definition

According to Sendz-Ayata (2005), as cited in Yildiz (2015), the scientific text is a
part of informative texts which is conducted to present clear stated information by using
terms related to the scientific and technical field. Like most of the texts, the scientific one

should include main elements which are; introduction, body, and conclusion.
1-2-  Characteristics

Mentioned by Mistrik (1970) as cited in Mastna (2010) Scientific and technical style
has some unique features which are considered the most important; the use of terms,
objectivity, accuracy, and expertise. The Scientific text uses the terms and expressions that

have a keen relationship with the scientific field and branch.

The scientific text is characterized by its objectivity and the use of impersonality. Turner
(1973) as cited in Mastna (2010) stated that the impersonality is achieved through the

following ways:

- The use of passive voice.
- The use of the general pronoun "we".
- The frequent use of the third- person style.

- The use of abstract nouns formed from verbs and adjectives.

It is characterized also by:



e C(larity: scientific writing avoids as much as it can the unnecessary details.

e Simplicity: the use of direct language and avoiding complicated sentences.

e Impartiality: it supports its ideas with evidence and avoids using suppositions and it
shows how and where information were collected.

e The logical order of ideas and processes.

e Accuracy: it avoids the use of vague and ambiguous language so the reader
receives the information easily.

e Objectivity: one of the most known characteristics of scientific writing is the
objectivity; by which the author avoids any subjective or personal ideas or
expressions. This can be achieved through evidence and concrete examples and
information. (University of Leicester 2009)

2- Scientific Translation

2-1- Definition

Ghazala (1995) as cited in Soualmia (2010) defines scientific translation as
translating terms and texts that are related to the scientific and/or technical field of all
sorts; medicine, computer, physics, chemistry...etc. from a source language into a target
language. Hence, scientific translation deals only with translating text that belongs to

science rather than literary text.
2-2-  Characteristics

Relying on Snell-Hornby (1995) as cited in Kruger (2014) the scientific translation has

the following features:

e Subject matter knowledge: Since scientific translation deals only with texts belong
to the scientific field, it is necessary to have prior knowledge about the text the
translator is going to translate concerning terms and concepts ...etc.

e Stability of meaning: It all about "understands the source text"; that is to say, the
translator has to have a good understanding of the ST so s/he renders it with the
same meaning into the TT.

e Invariance of meaning: The translator should keep the same meaning of the ST
when s/he translates it into the TT.

e Communicative function: As long as informing is the main objective of scientific

translation, it is necessary to achieve that objective in scientific translation.



3- Technical Text
3-1- Definition

Byrne (2014, p. 2) said that "a technical text is designed to convey information as
clearly and effectively as possible". In other words, it is a text that provides the audience

with clear and effective information.
3-2-  Characteristics
There are several features of technical writing, which are:

e Accuracy and clarity: it is very important to provide the reader of a technical text
with accurate and clear information in order to achieve a well understanding of the
text.

e Use of simple language: it means that the writer should not use technical terms in
the whole text because by doing this the reader might be confused and find it hard
to understand. If the writer decides to use terms belong to the technical field in the
text, s/he is required to give an explanation so that the reader understands.

e Logical order of the information: if the text is written is giving instructions, is
necessary to give these information with logical order so that the reader will be able

to achieve the best results. (Redmond, n.d).

In addition to that, Balzotti (2018) claims that objectivity is considered the most important
feature of technical writing because the focus of the text is only on the information

regardless of the author's opinion.

4- Technical Translation

4-1- Definition

Technical translation is a part of specialized translation; it deals with translating texts

related to technology. (Singh 2016).

Byrne (2006, 3) stated that “technical translation deals with texts on subjects based on
applied knowledge from the natural sciences", In other words, technical translation is
concerned with the application of texts that are of scientific nature and the way to use

them.



5- Scientific Translation Vs Technical Translation

Though there are similarities between scientific and technical translation, these two are

not identical and they are not used interchangeably.

Online Oxford Dictionaries has distinguished between the terms science and technology; it
defined science as "The intellectual and practical activity encompassing the systematic
study of the structure and behavior of the physical and natural world through observation
and experiment" whereas technology is "The application of scientific knowledge for

practical purposes, especially in the industry".

"Scientific translation relates to pure science in all of its theoretical, esoteric and cerebral
glory" meanwhile "technical translation is relates to how scientific knowledge is actually
put to practical use". That is to say, technical translation is all about the practical use of

scientific one. (Byrne, 2006, p. 8)

6- Specialized Translation

6-1- Definition

It is an of non- literary translation which covers subjects of special domains, mainly
science and technology, economics, marketing, law, medicine, politics and mass media.

(Gotti and Sarcevic 2006).
7- Translation Procedures

Before translating any given text of any field, the translator has to follow a variety of
steps to reach the target text among which is setting out the translation procedure(s) s/he is

going to use.

Vinay and Darbelnet (1995) have divided the procedures of translation into two main
categories; direct translation procedures include borrowing, calque and literal translation,
and oblique translation procedures, which include transposition, modulation, equivalence,

and adaptation.



7-1- Direct Translation Procedure
7-1-1- Borrowing

As stated in Darbelnet and Vinay (1995) borrowing is to bring a word or an
expression as it is from the source language into the target language, giving the example of
many English words and expression they are originally borrowed from many other
languages; for instance, the expression "rendezvous" that entered the English language
from the French language, and the words “lemon” and “algebra” which are originally

Arabic words; "_s=l" 5 "G ad"
7-1-2- Calque

Calque procedure in (Darbelnet and Vinay 1995) is defined as a kind of borrowing
in which a certain language borrows an expression from another language then translates it
literally. For example some English expression as; “Adam’s apple”, “Point of view” came

from French; “Pomme d’Adam”, “Point de Vue”.
7-1-3- Literal translation (word for word translation)

"Literal, or word for word, translation is the direct transfer of an SL text into a
grammatically and idiomatically appropriate TL text". (Darbelnet and Vinay, 1995, p. 33).
In other words, it is the rendering of text from a source language into a target language

literally, i.e., word for word.

Ghazala (1995) defined this procedure as finding the equivalence from SL into TL
regardless to all sorts of differences between the two languages, adding that the focus
should be only on the source language while the target language should imitate it the same

neither more or less.
7-2-  Oblique translation procedures
7-2-1- Transposition

Newmark (1988) defined this procedure as the change of a text from SL into TL at

the level of grammar.

Darbelnet and Vinay (1995) explained also that transposition is the changing of word

class from one language into another without changing the text meaning. Transposition can



be; obligatory transposition and optional transposition. Darbelnet and Vinay (1995) have

set out other types of transposition, which are:

- An adverb translated into a verb.

- A verb translated into a noun.

- A noun translated into a past participle.

- A verb translated into a preposition.

- An adverb translated into a noun.

- A past participle translated into a noun.

- An adjective translated into a noun.

- A prepositional expression translated into an adjective/ adverb.

- An adjective translated into a verb.

Examples of transposition:

ST: “talking to you was a pleasure” — TT: "<las Cuaally &) "

ST: “He found it difficult in living alone” — TT: "oas 5 Shuall & <l grua 42 "
7-2-2- Modulation

It is the change of the message form through the change of the point of view. It is
divided into fixed modulation and free modulation. (Darbelnet and Vinay 1995). Examples

of modulation are: “it is difficult to...”— "...Jgd) G "
“Remember to do the homework” — " yiall caal 1) Hlas) (i Y™
7-2-3- Equivalence

They use that procedure to refer to the different ways used to render the same
situation from SL into TL. Equivalence appears clearly in the translation of idioms and
proverbs, such as: “Charity begins at home” translated in Arabic into“<s s pally Jsf ¢ s 8Y1,
“Born with a silver spoon in his mouth” into “c#3 48als 4a 35 A%, “Add fuel to the fire”
into “4L ¢ulall 2 3. Also, in this respect, expressing pain in English with the interjection

“ouch!” while in French, the pain is expressed with the Interjection “aie”, “it warms my

heart” is translated into s 3 gl "



7-2-4- Adaptation

It is used when a certain context in the SL does not exist in the TL. This procedure
exists in the translation of books and films titles, for instance, the Arabic novel "2wall 5 SI3"
that is translated into “The Bridges of Constantine", the American novel “The Fault in Our

Stars” into "a s>l W 45 ",
7-3-Translation by omission

It is about an element that exists in the ST but omitted from TT. (Dickins, 2008).
Like in subtitling English films into Arabic, the translators sometimes omit words that have

no equivalence in Arabic or words which may raise problems as taboo words
7-4- Translation by addition

Unlike omission, translation by addition is to add an element to the TT which was not

existed or mentioned in the ST. (Dickins, 2008).
8- Problems of scientific translation

Ghazala (1995) defined problems of translation as the obstacle (s) the translator faces

in the translation process which makes him/her stop the process.
There are many problems the translator comes across in scientific translation, mainly:
8-1- Grammatical problems

The grammatical difference between the languages is considered one of the main

problems the translator faces, taking the example of English and Arabic languages.

The sentence in the English language is only verbal while in the Arabic language there are
either verbal or nominal sentences. In addition, English language grammar has twelve
tenses whereas in Arabic there are only three. Moreover, the word order varies between the
two languages, in other words, the English language sentence consists of "S+V+O"

however the Arabic sentence contains "V+S+QO".

10



8-2-  Stylistic problems

The different styles of languages are also considered as a translation problem
because the style has relevance with the meaning, taking the example of translating

pronouns from English into Arabic and the translation of active and passive voices.
8-3- Lexical problems

This type of problem is related to language words and vocabulary. According to
Ghazala (1995, p. 19), this problem arises when a word or an expression in SL is unknown
or indirectly understood in TL, examples like; the translation of polysemous words,
synonyms, and collocations. Considering the example of polysemous words, words that
have more than one meaning, the word "spring" for instance is translated in Arabic into

La.u.\..j c‘)ss:uc.\.u &
Conclusion

In conclusion, it is evident that this chapter has shown the definition and the
characteristics of scientific and technical texts as well as the definition of both scientific
and technical translation. That enables us to see the distinction between these notions
despite the fact that there are some similarities. This chapter has given also the translation
procedures used to end with the various problems and difficulties the translators face while

translating a scientific text.

11



Chapter Two: Collocations

Introduction

This chapter represents information concerning collocations. The researchers in this
chapter tend to give an overview related to the term “collocation”. In addition to that, they
attempt to give the explanation collocation in both English and Arabic languages; the
definitions of collocations, their types, and their characteristics. The chapter also highlights

the importance of collocation in addition to the problems and difficulties of collocations.

Background of collocation

"The word collocation derived from Latin language (com together + locare locate) (Takac,
Miscin, 2013, p. 236), it started from 2,300 years ago in Greece and the term “collocation”
was introduced by J. R. Firth in the 1950s, it refers to a multi-word construct which occurs

in a procedure of locating".

1- Collocations in English
1-1-  Definition of collocation

The notion of collocation has several definitions; The British Linguist Firth is often
quoted as one of the first who dealt with collocations. Firth (1957) as cited in Shammas
(2013, p107) "defined collocation as “the company a word keeps” He maintains that the
meaning of collocations by a syntagmatic level and refers to the ability of words to be
connected with others and it is not directly concerned with the conceptual or idea approach
to the meaning of words". Firth (1968) as cited in Brashi (2005, p. 15) "gives the example
of the "dark night" as collocation and asserts that one of the meanings of the night is its
collocability with dark, and one of the meanings of the dark is its collocability with the

night".

Halliday (1966) as cited in Brashi (2005, p. 16) states the collocation as "a linear
co-occurrence relation among lexical items which co-occur together", which means that

two or more words which occur together, complementary to, but not grammatical theory.

According to Ghazala (2006) as cited in Shammas (2013, p. 107) "Collocations are
words which are usually found next to other words, or are ‘co-located' with one another";

so, Ghazala emphasizes that the ability of a word to combine with other words.
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McCarthy (2008,p06) in his book “English Collocation in Use advanced ” defines
collocation as "a combination of two or more words which frequently occur together".That
is to say, a certain verb with a noun". e.g.: “Pay attention” eL%¥) s noun occurs with a

3

certain adjective. e.g.: “Warm reception” Jla cus 5 “; noun with a noun. e.g.: Brain drain

Azady! 5 yma,

According to the online Oxford collocations dictionary for students of English
(2009) "Collocation is the way words combine in a language to
produce natural-sounding speech and writing. For example, in English, you say strong

wind but heavy rain, it would not be normal to say heavy wind or strong rain".

1-2-  Types of collocations

According to O’Dell and McCarthy (2008) divided collocations into three groups: strong

collocations, fixed collocations, and weak collocations.

1-2-1- Strong collocations: the former group, comprises word combinations that are
"very closely associated with each other" as in "mitigating circumstances/ factors". The

word mitigating rarely co-occurs with any other word.

1-2-2- Fixed collocations: they describe this type of collocations as unchangeable in any
way and as being completely fixed and so strong. The meaning of some fixed collocation

cannot be guessed from the individual words. They call these collocations “idioms”.

1-2-3- Weak collocations: this type appears "with a wide range of other words", e.g. the
word broad in "broad agreement, a broad avenue, a broad smile, broad shoulders, a broad

accent, a broad hint, etc."

The BBI a workbook exercises for the BBI combinatory dictionary of English (2010) adds

another type of collocation comes between strong and weak collocations which is

1-2-4- Free collocations: This type is described as free combinations, i.e. a scale formed
by strong collocations on one side and weak collocations on the other side. They are
phrases such as buy a bicycle, a wealthy bachelor, and a new building. These combinations
of words are not fixed and are not regularly repeated. Most collocations are found between

the two sides.
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1-2-5- Restricted collocations: According to Cowie et al. (1983) as cited in Izwaini (2016,
p. 308), one constituent in restricted collocation “has a figurative sense not found outside
that limited context” he considered that collocations where one constituent has a figurative
or specialized meaning, it means collocate in a limited way. For instance "the verb face can
collocate with four different nouns: the fact, the truth, the problem, and the circumstances".

(Brashi, 2005 p 23)

Cowie (1983) as cited in Zemli¢kova (2015, pp. 23-24) introduces a sub-group of
restricted collocations “delexical collocations"; "they are combinations of a grammatical
verb such as "have, make, do, take, get, give" and a direct object which expresses the core
meaning, for example, "to make a mistake, to have a drink" . The role of a verb is

supportive".

In addition to the above-mentioned types, there is another type locates between free and

restricted collocations, called

1-2-6- Overlapping collocations: Cowie (1986) as cited in Zemlickova (2015,p. 24) "
illustrates this type of collocations by the example of the verb "quench" which occurs in
collocation with "fire" and "thirst". The verb "extinguish" collocates with the word "fire",

but not with the word "thirst".
1-2-7- Grammatical Collocations

McCarthy, O'Dell (2008) defines grammatical collocation as “a dominant word (verb,

noun, adjective) followed by a grammatical word, typically a preposition”, which are:
1-2-7-1- Verb + noun

Our Lawyer draw up a contract for us to sign

I did not want to pass up the chance of seeing Hong Kong, so I agreed to go on the trip
The police officer's vest can withstand the impact of a bullet.

The central point, here, is to match a certain verb with a certain noun in Arabic (as the
examples above) we usually say 28 sl not lae S ) lae au,y it means to prepare
something usually official, and 4w il gLl instead of e &l Cisiy oriwa il g i | it
means to fail to take advantage of something.
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The problem for students with these collocations is to determine the suitable verb in
Arabic. They can translate them into their meanings: for example 3 S instead of %

le: Cisty deay® instead of i gl

1-2-7-2- Noun +verb

E.g. an opportunity arose for me to work in China, so I went and spent a year there
People feel educational standards slipped when the government cut finances.

The main point, here, is to match a certain noun with a certain verb, we usually say: <iw

da Al Cagil 5l dua il not Al )
1-2-7-3- Noun + Noun (double noun compound)

This sub-type is used to describe groups or sets:

E.g. There has been a spate of attacks/thefts in our area recently. (Unusually large

number happening in close succession)

The central point, here, is to match a certain noun with a certain noun e.g.: <lesa 4 90 or

Al Juaef (e da 5
Noun+ noun collocations used with uncountable nouns:

By a stroke of luck, I found my keys in the rubbish bin! (a sudden, unexpected piece of
luck)

The idea, here, is to match a certain noun with a certain noun e.g.:5s 4
1-2-7-4- Adjective+ noun
The sentences below are clear examples of that sub-type.

This is not an idle threat; I will call the police if this happens again ( simply a threat)

He waited in the vain hope that the Minister would meet him. (unlikely to be fulfilled
hope).

1-2-7-5- Adverb+ adjective
As examples, there are:
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The article provides an intensely personal account of the writer's relationship with his

sons.
Joe's sister was a stunningly attractive woman.

1-2-7-6- Verb + adverb or prepositional phrase

The teenager tried to persuade his mother that he was innocent but he failed miserably.
As soon as the singer came on stage the burst into song

1-2-7-7- More complex collocations
Mary was looking forward to retiring and taking it easy for a while
1-2-7-8- In addition to these types, Ghazala (2007, pp17-18) has added others: "
1. Adjective+ adjective collocations (e.g. alive and kicking )
2. Adverb+ adverb collocations (e.g. secretly and publicly)
3. Verb+ preposition collocations (e.g. to yell to/at)
4. Adjective+ preposition collocations (e.g. angry at/ with)
5. Noun+ preposition collocations (e.g. war on)
6. Preposition+ noun collocations (e.g. at war; on the contrary )
7. Noun+ and+ noun collocations (e.g. vice and virtue)
8. Names of sounds collocations (e.g. snakes hiss, trees rustle)
9. Idiomatic collocations:

"

as...as" similes (e.g. as pretty as a picture )

a.
b. Idioms (e.g.to bite the dust)

o

Phrasal verbs ( to come up with )

o

Metaphors ( including puns, wordplay, and metonyms)
e. Proverbs and proverbial sayings (e.g. a stitch in time saves nine / bread and
butter)

1-2-8- Lexical Collocations

Benson (1986) as cited in Nofal (2012, pp. 81-82) "in contrast to a grammatical

collocation, Lexical collocations contain no subordinate element; they usually consist of
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two or more content words equal to lexical components. The major sub-types of lexical

collocations are:

1-2-8-1- Noun-verb combinations: like in, bells ring, bees buzz, birds chirp (fly, sing),

blood circulates (flows).

1-2-8-2- Adjective-noun combinations: e.g.: a confirmed bachelor, pure chance, keen
competition, good work, strong tea, sincere condolences.
1-2-8-3- Verb-noun combinations

a- Verbs denoting creation-nouns(C): compile a dictionary, make an impression,

compose music, and inflict a wound.

b- Verbs denoting activation-nouns (A): set an alarm, fly a kite, launch a missile, and

wind a watch.

c- Verbs denoting eradication and/or nullification-nouns (EN): reject an appeal, recall
a bid, lift a blockade, invalidate a clause, break a code, and eliminate a competitor.
1-2-8-4- Adverb—verb combination

Adverbs usually located at the end, but if there is an addition of a special impression or
emphasis, the adverb precedes the verb; such as: strongly suggest, barely see, thoroughly
plan, hardly speak, deliberately attempt.

1-2-8-5- Adverb-adjective combination

These are used to focus on the purpose, or when we intend to add a strong feeling or a
special kind of behavior to adjectives: totally acceptable, extremely odd, completely

useless,2 successfully finished. "
1-3- Technical Collocations

Sharkas (2015) defined technical collocations as a combination of two content
words in which at least one of them is a term related to the scientific field; for example;

Species that flourish, dissolution of copper, Evolutionary biology... etc.

2- Collocations in Arabic

2-1- Definition
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Some writers have written about collocation in the Arabic language. "It is found in
Arabic under different titles as: "a 217 “alaaill” gnd "dakdlll Glalaadl / Sl D12, Hassan
(1973) as cited in Nofal (2012, p. 84) refers to collocation in Arabic as " “sL=ill”, He

\”

categorizes "sL=il” into two sub-types: “»33” (inseparableness) and “pb=ill” (mutual

incompatibility). He defines the term slxill as the habitual co-occurrence of two lexical

items; words appear together regularly in a language. The relation that relates between

these two lexical items could be rhetorical or grammatical. It is true that “» > is
(B

lexically much more conformed to “sLaill”; however, Hassan uses these two words as

different terms where 2L=ill can be sometimes achieved by “a > ",

Hassan (1973) as cited in Nofal (2012, p. 84) "adopted a classical view of
collocation, he establishes that collocational expressions or )24l can be represented by
two types: 2>l Sl (structural or existential) and <22l Sl (referential). Examples of
structural collocations, 254l Sl | are relative pronouns, noun of a genitive construct,
prepositional phrase, conjunctive expressions, and demonstratives. Then, Hassan refers to
referential collocations where one lexical item is mentioned and the other is referred to and

understood from the given context. As for instance:
” 554 0% 65185 & Salall TR0 uy) |
“And to enter your Temple as they had entered it before” (Al-Isra: 7).

The word “x»dl” in this example is related to “Al-Agsa Mosque” which is understood
from the given context. Despite the fact that the word “al-Agsa” which collocates with “al-

masjid” is referred to in the context, they are still considered collocations".

Al-Qasimi (1979) as cited in Ibrahim (2003, p. 99) gave the term ‘“contextual
expression” to collocations in which he defined “the contextual expression, =il
4dLwdlas one in which two or more words appear together or stick together in a widespread
way in the language".

2-2- Types of Collocations
2-2-1- According to Ghazala (2007, pp. 11-12), Collocations can be classified in different

ways. However, the classification here is grammatical and lexical. Among these types are:

wage a war (Lo () wdsia/aul +dad ]
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fierce war (U5 Ca/ ol sl @ a) Aia F(hpase) pul 2

a

(ol )l seiny) Jeld+J=8 3

ravages of war ()l &3hy) Al Gilas + Cilbae 4

war on drugs( <l e o a) ares dactad 3

blood circle (se3,)5) (Aot b ga 0a) anl/(4ad) Ciliant Cilias) aul +aul 6

water and pasture(SS) 5 ¢Lall) (o shars ault 14ia0) ankt Calae Cojat aul 7

poet prince (s! 2l yal) (4 Cilan 5 Calias) ansl +au) 8

(Jlalls 2ay /e i) Aactdad 9

establish the truth( 4&sall Jle ady) G taul 10

under surveillance (48l <ial) anl +a a1

right about (s (3>=) A Ciatdaa (12

flock of birds ( skl (e ) 3 ganall an¥) e e 13

a loaf of bread ( &l (1w o ) dsaall ye au¥) il e 14

hissing of snakes(s=&Y) zuad ) & pea) sland cile 3N 15

(Laleall (e (0 iaal ) Sledall e 3 16

Dbl Ol el (8 LIS (g pun/ay 5 2diy) Apadlaial Halad ) 4 jlase Gle Ble 17
e

(s o/ il g 5/ a8 kil (@l laind 563 ) il J) 58l

Yanfodhou b'irichihi/ yasri kanaar fi alhashim /
iina atoyur ealaa 'ashkaliha taqaeu

/yazrae alshigaq / alaa atawali

Running out/ It is like the fire in the wild / The birds in their forms fall
Cultivates discord/ Respectively
2-2-2- Al-Qasimi (1979) as cited in Nofal (2012, pp.84-85) "adopts a more analytical view

of collocations, thus, he argues that collocations in Arabic include the followings types:
1. Noun-adjective: =~ (b5l (The Arab Word)

byl sl (Economic Cooperation)
2. Verb — preposition: (e ssiv) (to inquire about)

(% <8 (came near to)
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3. Adjectives —preposition: = L3 » ( related to)
e 2= (dear to)
4. Participle — preposition: . J3d)) (failure in)
& o=l (seeking for)
5. Nouns of genitive construct: Jall sLiaci (members of committees)
6. Conjunctive expression: ,Ul s (;slxill (assistance and cooperation)
7. Quantitative specifications: (< xS 2ac (a great number of')
(+ Jil8 222 (a small number of)
8. Qualitative specifications: 2= 3~ J (to a large extent)
9. Locative expression: (\S< JS & (everywhere)

Uia &llia 5 (e (from here and there ) "

3- Characteristics of Collocations

Al-Qasimi (1979) as cited in Nofal (2012, p. 85) " has characterized the collocations as

follows:

e A collocation does not constitute a semantically or grammatical single indivisible
(inability to divide) unit.

e The meaning of the collocation can be predicted from the meanings of the
individual words themselves. For example, the meaning of the collocation " &>
3:alxdl" can be predicted from the individual words to mean "48&Y) &ledil" because
"GA" means "¢l and "saalxall" means "48WY)" Unlike the idioms "3l sbuall a8 e
the meaning of this idiom can't be predicted from the meanings of the individual
words.

e According to Arabic syntax, one lexical item can be understood without referring to
the other lexical unit. The word “ o=3llal-Quds” can be understood without the other

lexical item *“‘—a i),
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e Unlike idioms, collocations can’t be replaced by any lexical substitute/word. _«g¢!
5)) s yhall“ Tt can’t be substituted by only one word but the idiom” s (s 8 S
“2) can be substituted by the one word “soon” Sud5” or Lu %,
e In contrast to idioms, collocations manipulate, i.e. the individual lexical items can
be replaced by similar words without changing the whole meanings. In « Jiaall (e 45
" the individual words can be substituted as 2siall (e dclea” or Suall (10 de gana™,
But the individual words in the idiom "sex! 3,5 (=” cannot be substituted as ““ (3
el 3857 or “aadl 53 Sy e,

4- Importance of Collocations

Collocations play a significant role in language as well as in translation, this has
been acknowledged by linguists like Newmark (1988) and Abu-Ssyadeh, (2007) as cited in
Bader S. Dweik & Mariam M. Abu Shakra (2011,p.06). In this regard, Newmark (1988)
considers collocations as the "nerves of the text and lexis is the flesh", in other words, the
engine of the vehicle. Similarly, Abu-Ssyadeh (2007) "indicates that the interest and
awareness of research in the area of due to the significant role played by collocations as

"central to the process of foreign language learning and translation".

"Collocations, also, play an important role in vocabulary building due to the fact
that English is full of collocational pairs and chunks which are fundamental to all language

use". (Salman, Nazar, Alfaris, 2017,p.243).

Unlike grammar and vocabulary, collocations have not received widespread
linguistic attention. Gitsaki (1999) as cited in Shraideh; Mahadin(2015,p.324) "studies on
collocation till now have been insufficient. However, there have been few studies that
tackled the necessity for Arab learners to study English collocations (e.g. Farghal &
Obeidat, 1995; Hussain, 1998; Liu, 2000; and Mahmoud, 2005). This emphasizes for
more research on collocations since they are one of the challenges that adult language
learners have to learn English as a second or foreign language (Al-Zahrani, 1998). If
learners acquire adequate collocational knowledge, they can reduce the collocational errors

in their spoken language".

5- Problems and Difficulties
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Shraideh & Mahadin (2015 p.324)"in translating English collocations into Arabic,
the translator faces major linguistic and cultural difficulties due to several reasons

which are:

e The lack of synonymy of a specific culture and bound collocational patterns due to
the wide linguistic and cultural gap between English and Arabic.

e When the translators translate collocations from one language into another, they
face many problems; they do not translate only language but also culture, which

carries different expressions, idioms, proverbs...etc.

Faris & Sahu (2013) as cited in Shraideh; Mahadin (2015,p325). "In addition to all
what has been mentioned above, there are three main problems that appear upon

translating English collocations:

e The difficulty of generalization: some English words collocate with different words
in Arabic. , For example, seize the opportunity has an equivalent collocation in
Arabic, a8l j¢ih However, Arabic speakers say 4blul Je Jgw  to seize power,
i.e. seize is not always xin. Therefore, students cannot generalize the meaning of a
word which collocates with different words as long as it can be different from one
collocation to another.

e The variability of collocations: In English, there exist different collocations for the
same meaning, but in Arabic, each collocation has one single meaning, e.g. well and
good/hale and hearty/right and proper, all of these words mean 4dle 5 isoay In
general, students translate them literally.

e Cultural idiomatic collocations: such collocations are specific to the English culture
and people. Although, most of them have similar similes in Arabic but in a
comparative grammatical form of exaggeration. Thus, the collocation as pretty as a
picture is not to be translated as 3, s<allS Jiea as most of the students do, but as s
3 sall "

Conclusion

This chapter has clearly shown the different definitions given to the
concept “collocations”, however, these definitions have agreed that collocations are two
words or more used together. The researchers in this chapter have given the various types

of collocations in both Arabic and English languages supporting this with concrete
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examples, in addition to the characteristics of collocations and the difficulties and
problems the translator come cross when translating them. Therefore, the information
given in this chapter would be helpful to the researchers in the practical framework as well

as in the analysis of the data collected.
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Part I1I: Practical part

Chapter three: The Analysis of Translation of Collocations in Nature

Magazine
Introduction

This chapter is devoted to linking some of what has been mentioned in the theoretical
part with the samples chosen in addition to the methodology used to investigate the validity

of the hypotheses. It attempts also to answer the questions previously raised.

The chapter begins with the description of the corpus and the collection of the data.
Moreover, it analyses the data and the results obtained, also it tries to clarify the difficulties
the translator faces, if found, in rendering these collocations from ST into TT, and the

translator's awareness in taking the meaning into consideration when s/he translates.
1- Methodology

The methodology adopted in this chapter is collecting and analyzing data, by which the
researchers are going to choose a certain number of English collocations extracted from
Nature Magazine. They are going to analyze the translation of these collocations from
English into Arabic and to see to what extent the translator has conveyed the same

meaning and the same structure.
2- Definition of Nature Magazine

Nature is a British weekly scientific journal publishing the finest peer-reviewed
research in all fields of science and technology on the basis of its originality,
importance, interdisciplinary interest, timeliness, accessibility, elegance and surprising
conclusions. Nature also provides rapid, authoritative, insightful and arresting news and
interpretation of topical and coming trends affecting science, scientists and the wider
public. The first issue of Nature was published on 4 November 1869. It was founded and

edited by an English scientist named Norman Lockyer.
2-1- The electronic version

In 1990 an electronic system was introduced to track the progress of

manuscripts from submission to publication. Public-facing electronic ventures in the
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same year included the release of CD-ROM archives and Nature's first presence on the
Internet at www.nature.com a daily news service, Nature Science Updates, started at the
same time, and in 1998 nature.com was relaunched, with full-text articles made
available electronically. Nature’s first press site was set up in 1999 to help journalists

and promote public relations.
2-2- The Arabic version

Nature Arabic Edition provides top quality science news and comment
from Nature as well as summaries of all the research papers. It was published online in
October 2012 by Nature Publishing Group (NPG) in partnership with King Abdul-Aziz
City of Science and Technology and edited by an Egyptian Professor of Anatomy and
Embryology named Magdy Said,~»= s2a« . The Arabic version is available online weekly

and printed monthly.
3- Corpus of the study

The corpus is a set of different articles that were selected randomly in order to determine a
group of collocations as a sample for the research and to see how these collocations were
translated into Arabic (see table 01). The reason behind choosing this corpus in this
research is that it is purely scientific, ancient, and well- known along with its accessibility

online with its two versions, English and Arabic.

Table 1

List of the titles of the targeted articles in English and their Arabic versions

Article The Article Title The Date of The Article The Date of
Number in English Publication Title in Arabic Publication
01 Controversial 06 JULY 2018 GlS s sl 14 AUGUST
CRISPR ‘gene Glpdll & clall 2018
drives’ tested in SsY1 5l
mammals for the
first time
02 War zone 08 AUGUST —_»~ddhie 17 SEPTEMBER
complicates roll- 2018 Vsn¥ 7l i 2018
out of Ebola
vaccine in latest
outbreak
03 Cancer 01 OCTOBER Jas S gllle 1 OCTOBER
immunologists 2018 dlda judl delidl 2018

scoop medicine

o538 Pla Glaasy

25




Nobel prize bl A

04 Improved 17 November =l sl 23 OCTOBER
diagnostics failto 2017 S i B 2018
halt the rise of ol il
tuberculosis
05 Genome-edited 26 Al A zisl 13 DECEMBER
baby claim NOVEMBER plsisa¥ el 30 2018
provokes 2018 Gl Jaak
international
outcry
06 CRISPR-baby 30 o Jysuall Wl 17 DECEMBER
scientist fails to NOVEMBER € Sy Slikh 2018
satisfy critics 2018 gl & Jigy
PR
07 Acupuncture in 11 DECEMBER A8l e 4wl 70CTOBER
cancer study 2017 Jaall d=is VL 2018
reignites debate ladaa
about
controversial
technique
08 Deadly Lassa- 15 MARCH = J88 Jibs i 21 OCTOBER
fever outbreak 2018 dasall s ol )38 2018
tests Nigeria's SR WRTENA|
revamped health By
agency

4- Analysis of the collocations

Pattern 01: Noun+ Noun collocations
Sample 01: article 01
ST collocation: gene drives
Type: noun+ noun
TT translation: Slial) &S e

Type: noun+ noun (4} <sbias g slias) aultoul
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https://www.nature.com/news/improved-diagnostics-fail-to-halt-the-rise-of-tuberculosis-1.23000
https://www.nature.com/news/improved-diagnostics-fail-to-halt-the-rise-of-tuberculosis-1.23000
https://arabicedition.nature.com/journal/2018/10/nature.2017.23000/%D8%A7%D8%AE%D8%AA%D8%A8%D8%A7%D8%B1-%D8%AA%D8%B4%D8%AE%D9%8A%D8%B5%D9%8A-%D9%84%D9%84%D8%B3%D9%91%D9%8F%D9%84-%D9%8A%D9%81%D8%B4%D9%84-%D9%81%D9%8A-%D9%83%D8%A8%D8%AD-%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1-%D8%A7%D9%84%D9%85%D8%B1%D8%B6
https://arabicedition.nature.com/journal/2018/10/nature.2017.23000/%D8%A7%D8%AE%D8%AA%D8%A8%D8%A7%D8%B1-%D8%AA%D8%B4%D8%AE%D9%8A%D8%B5%D9%8A-%D9%84%D9%84%D8%B3%D9%91%D9%8F%D9%84-%D9%8A%D9%81%D8%B4%D9%84-%D9%81%D9%8A-%D9%83%D8%A8%D8%AD-%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1-%D8%A7%D9%84%D9%85%D8%B1%D8%B6
https://arabicedition.nature.com/journal/2018/10/nature.2017.23000/%D8%A7%D8%AE%D8%AA%D8%A8%D8%A7%D8%B1-%D8%AA%D8%B4%D8%AE%D9%8A%D8%B5%D9%8A-%D9%84%D9%84%D8%B3%D9%91%D9%8F%D9%84-%D9%8A%D9%81%D8%B4%D9%84-%D9%81%D9%8A-%D9%83%D8%A8%D8%AD-%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1-%D8%A7%D9%84%D9%85%D8%B1%D8%B6
https://arabicedition.nature.com/journal/2018/12/d41586-018-07545-0/%D8%A7%D8%AD%D8%AA%D8%AC%D8%A7%D8%AC-%D8%AF%D9%88%D9%84%D9%8A-%D8%A5%D9%90%D8%AB%D9%92%D8%B1-%D9%85%D8%B2%D8%A7%D8%B9%D9%85-%D9%88%D9%84%D8%A7%D8%AF%D8%A9-%D8%AA%D9%88%D8%A3%D9%85-%D9%85%D9%8F%D8%B9%D8%AF%D9%91%D9%84-%D9%88%D8%B1%D8%A7%D8%AB%D9%8A%D9%8B%D9%91%D8%A7%C2%A0
https://arabicedition.nature.com/journal/2018/12/d41586-018-07545-0/%D8%A7%D8%AD%D8%AA%D8%AC%D8%A7%D8%AC-%D8%AF%D9%88%D9%84%D9%8A-%D8%A5%D9%90%D8%AB%D9%92%D8%B1-%D9%85%D8%B2%D8%A7%D8%B9%D9%85-%D9%88%D9%84%D8%A7%D8%AF%D8%A9-%D8%AA%D9%88%D8%A3%D9%85-%D9%85%D9%8F%D8%B9%D8%AF%D9%91%D9%84-%D9%88%D8%B1%D8%A7%D8%AB%D9%8A%D9%8B%D9%91%D8%A7%C2%A0
https://arabicedition.nature.com/journal/2018/12/d41586-018-07545-0/%D8%A7%D8%AD%D8%AA%D8%AC%D8%A7%D8%AC-%D8%AF%D9%88%D9%84%D9%8A-%D8%A5%D9%90%D8%AB%D9%92%D8%B1-%D9%85%D8%B2%D8%A7%D8%B9%D9%85-%D9%88%D9%84%D8%A7%D8%AF%D8%A9-%D8%AA%D9%88%D8%A3%D9%85-%D9%85%D9%8F%D8%B9%D8%AF%D9%91%D9%84-%D9%88%D8%B1%D8%A7%D8%AB%D9%8A%D9%8B%D9%91%D8%A7%C2%A0
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Discussion

We see, here, in this example that the translator has translated the ST collocation

“gene drives” which is a noun+ noun collocation into "<luall &AS =" which is also a

noun+ noun collocation so the translator has saved the same structure of the ST collocation
and has given the literal meaning too. Therefore, the procedure adopted in this example is a

literal translation (word for word).
Sample 02: article 06

ST collocation: press release
Type: noun+ noun

TT translation: sé~a s

Type: noun+ adj et (b sa sa) ol
Discussion

We notice that the translator has conveyed the same meaning of the ST collocation “press
release” because s/he has translated it into the TT into " &= Ola" although s/he has
changed the grammatical structure of the collocation translated, in other words, we had in
the ST a collocation of noun+ noun type translated into a collocation of noun+ adj type.
Accordingly, the procedure used is transposition since the change is on the level of

grammar.
Sample 03: article 02
ST collocation: Health staff
Type: noun+ noun
TT translation: isall ¢l
Type: noun+ noun (4l —ilias y Cilias) aulaul
Discussion:
When translating the word “ staff” into Arabic, the translation would be "<al sall,

and if we take the whole translation "Health staff" into Arabic, we will have " dsall il 5
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" but the equivalent translation of that collocation, “ Health staff ”, into Arabic is " gUa8

daall". The translator, here, has adopted "asall ¢lad" instead of " dsall gilage ",
therefore, the translator has used a modulation procedure in translating this collocation and
has kept the same grammatical structure of the collocation, noun +noun type in English

into noun+ noun type in Arabic.

Pattern 02: Verb+ Noun Collocations

Sample 04: article 06

ST collocation: gives talk
Type: verb+ noun (as an object)
TT translation: (e i<
Type: verb+ prep (L < +dad)
Discussion

When dividing the collocation “give talk” we would have; “give” stands for " e !"
and “talk” stands for "a28/Cwaa" 5o the literal translation of this collocation into Arabic will
be either "WAS el or "Gas el but the equivalent translation of that collocation,
“gives talk”, into Arabic is "s_»alss 8" Although the collocation has a direct equivalent
in Arabic, the translator has translated it into "¢e <238" which has extracted from (24"
"Oe e (IS, 5 palas 50 the translator has only kept"oe <iS)" because usually, the result of
any given talk is revealing on something, hence, the translator has struck to the result.
Although the translator has omitted the ST collocation in his/her translation which is "gives
talk", he has put a translation of a verb+ prep type. The procedure used here is modulation

for he translated the cause into result).
Sample 05: article 08

ST collocation: to diagnose diseases
Type: verb+ noun

TT translation: (=) <Y e

Type: noun+ noun (4} sbias g slias) aultoul
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Discussion

The translator in this example has conveyed the same meaning of the ST collocation,
i.e. s/he has translated “to diagnose diseases” into "ual ¥ 4" which is the most
equivalent translation to this collocation, regardless to the change of the structure. The
translator has translated a verb+ noun collocation into a noun+ noun collocation, therefore

it is a change in the point of view, and it is a modulation.
Sample 06: article 07

ST collocation: Relieve pain

Type: verb+ noun

TT translation: AlY) casss

Type: noun +noun (4l Gliast Calias) ault aul
Discussion

The translator, here, has translated the verb+ noun collocation “Relieve pain” into "
A Cadas" which led to the same meaning. Therefore, s/he adopted the equivalence

procedure in translating this collocation.

Pattern 03: Phrasal Verbs (Verb+ Preposition)

Sample 07: article 08

ST collocation: lacked to

Type: verb+ prep

TT translation: ) &4

Type: Verb+ prep (o> <o~ +dad)
Discussion

The translator has adopted literal translation, word for word, in translating the
collocation “lacked to” into Arabic " _&&"; s/he has kept the same structure of the ST
collocation, specifically, a collocation of “verb+ prep” type in ST is translated in a

collocation of “verb+ prep” type in TT.
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Sample 08: article 05

ST collocation: adhering to
Type: verb+ prep

TT translation: < a5V

Type: noun+ prep (> <~ +aul)
Discussion

The translator has conveyed the same meaning of the ST collocation “adhering to”
since he has translated it into "< a/ 3¥)" but the change was on the grammar level as s/he

has changed the verb to a noun, consequently, the procedure has adopted is a transposition.
Sample 09: article 01
ST collocation: To kill off
TT Translation: e sLzal
Type: participle + prep
Discussion

If someone translates the collocation “to kill off” into Arabic his translation will be
"J8" but the translator does not mean "J®I" s/he means " Ae Ldll". The translator has
adopted the transposition procedure in translating the collocation "to kill off" into Arabic,
and s/he has changed the grammatical structure of the collocation, i.e. a phrasal verb (verb

+prep) in the ST into a noun + prep in the TT.

Also, it is a modulation in the translating of meaning; 4lws gl sa Jill g Aamill s oLadll,
Sample 10: article 03

ST collocation: led to

Type: Verb+ prep

TT translation: ) <

Type: Verb+ prep (Us i +J=8)
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Discussion

The translator, here, has translated the above collocation " led to" into " I wal ",
s/he has used literal translation (word for word ) and has kept the same grammatical
structure of the collocation, verb +prep ( phrasal verb) collocation into verb +prep

collocation.
Pattern 04: Idiomatic Expressions

Sample 11: article 04

ST collocation: turn the tide
Type: idiom

TT translation: <Y Sl e s
Type: nominal phrase (des) iaa)
Discussion

The translator has translated the idiomatic expression “turn the tide” in the ST into
" )sa¥) &y yae " which is in fact not an Arabic idiomatic expression. Hence, the problem
the translator may face while rendering the meaning of this idiom is that it does not have a
direct equivalent meaning into Arabic and it cannot be understood from its individual
words unless it is put in a context. That is why the translator has used modulation

procedure to translate the idiom “to turn the tide” in ST into " se¥) <l jae s in TT.
Sample 12: article 08

ST collocation: took the helm

Type: idiom

TT translation: 3Ll s

Type: verb+ noun (a=M J2d)

Discussion

The translator in this example has translated the idiomatic expression “to take the

helm” into "s3Ldll Js" which is verb+ noun collocation instead of giving the equivalent
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translation of it into Arabic which should be an idiomatic expression as well, for example;
")sa¥l sl ual". S/he has extracted the meaning from the word "helm" which is the
steering wheel, so s/he has translated the cause with the effect. The problem s/he may have
faced is there is no direct equivalent meaning of this idiomatic expression into Arabic so

the translation has utilized modulation.
Pattern 05: Adjective+ Noun Collocations
Sample 13: article 06
ST collocation: heightened security
Type: adj+ noun
TT translation: “uidl Gy
Type: noun+ adj et (b sa sa) ol
Discussion

The translator has translated the ST collocation “heightened security” into <lyads"
"dsial, the first notice is that s/he has translated the ST collocation of adj+ noun type into a
TT collocation of, noun+ adj type, so the procedure used transposition because the
adjective heightened is translated as a noun in Arabic while security which is a noun is

rendered as an adjective in Arabic).

Sample 14: article 06

ST collocation: human rights

Type: adj+ noun

TT translation: JbsY) (38

Type: noun+ noun (4 <tbiac 5 Csling) aushau
Discussion

It is noticeable from the above collocation “human rights" that the translator of the
TT translator here has opted for transposition because s/he has changed structure of the

collocation, that is to say, s/he has translated "human rights" into "gbs¥) 36" an adj+
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noun collocation into a noun+ noun collocation because this is the famous and known

translation of this collocation
Sample 15: article 07

ST collocation: Side effects

Type: Adjective+ noun

TT translation: il )5

Type: noun+ adj déat (<8 3ea ga) puil
Discussion

In this example, the translator has translated the English collocation "Side effects"
into"4wils JUI" | keeping the same grammatical structure from ST into TT, i.e. adj+ noun

into noun+ adj. Then, the procedure used is a literal translation.
Sample 16: article 04

ST collocation: Health- care

Type: adj+ noun

TT translation: sl dle )l

Type: noun+ adj déat (<8 3ea ga) puil

Discussion

In this example, the translator has conveyed the same meaning of the ST
collocation " health care" into "4l 4de )l and has kept the same grammatical structure
from adj+ noun type into noun + adj type. Because "health" here is an adjective of purpose

so it is a literal translation.
Sample 17: article 03

ST collocation: clinical study
Type: adj+ noun

TT collocation: 4SS 4 )
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Type: noun+ adj dbat (<o sa sa) ausl
Discussion

A literal translation was adopted in this example because the ST adj+ noun
collocation “clinical study” is translated into "4:SxS) 4wl 2" which is of the same type;
noun+ adj and has the literal meaning of each word of the collocation, i.e. the adjective
“clinical” in translated into an adjective "4S:S1" and the noun “study” is also translated

into a noun "4l 2",
Pattern: Noun+ Preposition Collocations
Sample 18: article 06
ST collocation: a failure of
Type: noun+ prep
TT translation: * Llis
Type: verb+ prep (U> s~ +=8)
Discussion

The ST collocation “a failure of” is of noun+ prep type and the translator has
translated it into "& Wl" which its origin is "® J4", this latter collocation is of verb+
prep type. Therefore the procedure used is transposition since the change is on the level of

grammar.
Sample 19:

ST collocation: An outbreak of the Virus
Type: noun+ preposition

TT translation: s sll o5&

Type: noun +prep (o> < +aul)
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Discussion

If we translate the word “ outbreak” into Arabic, we will find "5& o LI ") 0

"An outbreak of the virus "is "(u sl LA& " gl " el LS the two are correct, but the

%

translator has chosen "(usosll 485 ", Though, s/he has not changed the grammatical

structure of the collocation translated so the procedure used, here, literal translation.
Sample 20: article 07

ST collocation: Concerns over

Type: noun+ preposition

TT translation: (» <o 533l

Type: noun+ prep (o> <+ aul)

Discussion

The translator has used the equivalence procedure in translating this collocation and
has kept the same grammatical structure of the collocation, noun +prep type in the ST into
noun +prep type in the TT. S/he has translated the above collocation" Concerns over"

into" (e <asadll",
Table 2

List of the targeted collocations and their equivalents in Arabic

Number Collocation Translation
1 To kill off Sle sladl)
2 comment on e Galail)
3 Control of & pSall
4 Health- care daaall e Yl
5 An outbreak of the Virus sl LA
6 Health staff daall glad
7 presidential election Jauls ) syl
8 A press briefing aa ol
9 Political affiliations Al culelaiay)
10 Led to S el
11 Acts on sle Jexy
12 Easing pain Al Cadas
13 Relieve pain AV Cagiss
14 Reduces pain a1 (e any
15 Concerns over Oy s gal)
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16 Side effects dila L0
17 Improves the quality 33 gall s’
18 Has reignited a debate Jaall 5,4l
19 diagnose diseases Ul Y Jand i
20 Disease Control ol Y Andla
21 decision-making ) all alas)
22 lacked to S
23 became infected sl ual
24 took the helm 3ald J g
25 to provide with IR
26 gives talk e Caisy
27 with disease o) el (A
28 a failure of (o Jady) Ll
29 human rights BN IR
30 a press release e Ol
31 is under J pady
32 heightened security Ikl Glyads
33 adhering to <l Y
34 to turn the tide DY) Gl yaa it
35 by itself aild o
36 air-conditioning o) gel) s
37 developmental geneticist dladll 4505 )
38 immune system =l leall
39 immune cells doe L) LAY
40 clinical study LSSl A )
41 clinical-trials Ao dl ) /A el
42 By chance FERIA
43 gene drives Gliad) Gl jaa
44 gene-editing sl el
45 cancer cells dglda ) LOIAY)
46 health systems donia ol
47 genome editing psiall 5 ad
48 embryo stage dgiall dds )
49 Genetically modified L) s Jias
Table 3
List of collocations according to their types
Type Collocation Number
Phrasal Verbs (verb+ lacked to 08
prep/verb+ adv) to provide with
is under
adhering to
To kill off
led to

comment on
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Acts on

Verb+ Noun diagnose diseases 07
gives talk
Easing pain
Relieve pain
Reduces pain
Improves the quality
Has reignited a debate

Noun + Noun Disease Control 13
decision-making
human rights
a press release
health-care
Health staff
A press briefing
gene drives
gene-editing
cancer cells
health systems
genome editing
embryo stage

Adjective+ Noun heightened security 10
presidential election
Political affiliations
Side effects
air-conditioning
developmental geneticist
immune system
immune cells
clinical study
clinical trial

Noun+ Preposition a failure of 04
An outbreak of the Virus
Concerns over
Control of
Idiomatic Expression took the helm 03
to turn the tide
by itself
Verb+ Adjective became infected 01
Preposition+ Noun with disease 02
By chance
Adverb+ Adjective Genetically modified 01
Total / 49
1- Results

According to the analysis above and tables 02 & 03, we notice first that these
scientific texts contain a variety of collocations with different types. We have extracted 49

collocations, 13 of them are of nount+ noun types, followed by 10 collocations of
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adjective+ noun type, and 08 of the total collocations are phrasal verbs, after that we have
07 verb+ noun collocations; then, 04 collocations are noun+ preposition type, 03 are
idioms, 02 are preposition+ noun, 01 is verb+ adjective, and also only 01 is adverb+
adjective type. Based on these statistics; we note that “noun+ noun” collocations get the
lion’s share, as we notice also that the translator in these texts did not keep the same
structure of the ST collocations in her/his translation in many cases as in samples 02, 06,
08, and 14 for example; this is due to the differences between the two languages; English

and Arabic.

Add to that, the translator has adopted various procedures to translate these
collocations from English into Arabic in these scientific texts, but the dominant procedure
used one is literal translation and this is because most of the collocations found are related
to the scientific field and should be kept the same so that it conveys the same meaning . In
addition, we observe that the problems faced by the translator, here, are lexical problems
related to the translation of idiomatic expressions and this is because the two languages,
English and Arabic are different, that is why the translator in some cases is enabled to find

the direct equivalent of these expressions.
Conclusion

Summing up the results, it can be concluded that collocations in scientific texts are
not translated the same from English into Arabic. Most of the time the structure of
collocations that hold the same meaning changes from English into Arabic and there are
many translation procedures used in translating theses collocations for instance;
transposition, modulation, equivalence...etc but in this case, the dominant procedure used
is a literal translation, word for word. Add to that, the variety of collocations types used in
these texts as; noun+ noun collocations, verb+ noun, adjective+ noun, verb+ adjective,
noun+ preposition, phrasal verbs, prepositiont+ noun, idioms, and adverb+ adjective,
however, the majority of collocations used is noun+ noun collocations. Hence, the variety
of these collocations and the difference between the two languages, English and Arabic,

create many lexical problems for the translator.
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Conclusion

In conclusion, it is evident that this research was conducted to show how
collocations are translated in scientific texts from English into Arabic. Therefore, this
research was divided into two main parts, a theoretical and practical one, in the two
chapters of the theoretical part the researchers have explained what meant by scientific
texts along with the definitions, types, characteristics, importance, and problems of
collocations. the second part, the practical one, was an application of the information have
been mentioned in the theoretical part on Nature Magazine; in which the researchers have
gathered a group of English collocations of different types and analyzed them to see the
differences between them and their translation into Arabic and what are the translation
procedures the translator has used to give these collocations equivalent. Based on the
analysis and the results of the practical part, the researchers were able to achieve the main
aims of the research and to answer the questions previously asked, in addition, they could

justify the hypotheses were set for the research.
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Appendixes

The samples of the study in English

Article 01: Controversial CRISPR ‘gene drives’ tested in mammals for the first time

Experiments in mice suggest that the technology has a long way to go before being

used for pest control in the wild.

A controversial technology capable of altering the genomes of entire species has been
applied to mammals for the first time. In an article postedl on the bioRxiv preprint server
on 4 July, researchers describe developing ‘gene drives’ — which could be used to
eradicate problematic animal populations — in lab mice using the CRISPR gene-editing

technique.

Gene drives ensure that chosen mutations are passed on to nearly all an animal’s offspring.
They have already been created in mosquitoes in the lab, as a potential malaria-control
strategy. Researchers have raised the possibility that the technology could help to kill off
invasive rats, mice, and other rodent pests. But the latest study dashes hopes of that
happening any time soon, say scientists. The technique worked inconsistently in lab mice,
and myriad technological hurdles remain before researchers could even consider releasing

the tool in the wild.

“There’s an indication it could work, but it’s also sobering,” says Paul Thomas, a
developmental geneticist at the University of Adelaide in Australia, who was not involved
in the research. “There is a lot more to do before you could consider gene drives for a
useful tool for population control of rodents.” His lab is doing similar work, as part of an

international consortium to use gene drives to combat invasive rodents.

Gene drives work by ensuring that a higher proportion of an organism’s offspring inherit a
certain, ‘selfish’ gene than would happen by chance, allowing a mutation or foreign gene
to spread quickly through a population. They occur naturally in some animals, including
mice, where they can cause death or infertility. But the revolutionary CRISPR—Cas9 gene-
editing tool has led to the development of synthetic gene drives that are designed to
eliminate problem species, such as malaria-transmitting mosquitoes, from the wild by, for

instance, ensuring that offspring are infertile. The technology has attracted controversy —
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and even a failed attempt to ban its use globally — because, if released in the wild,

organisms carrying gene drives might be hard to contain.

A team led by Kim Cooper, a developmental geneticist at the University of California, San
Diego, did not attempt to develop a gene drive to make lab mice (Mus musculus) infertile.
Rather, the researchers’ goal was to create a test bed for the technology, which they say
could also be useful in basic research: they biased the inheritance of a mutation that gives

mice all-white coats, instead of infertility.

CRISPR-based gene drives use the gene-editing tool to copy a mutation on one
chromosome to the second of the pair, usually during an animal’s early development.
When Cooper’s team attempted this in mouse embryos, the mutation was not always

copied correctly, and the process worked only in female embryos.

The team estimated that this could lead to a mutation being transmitted to about 73% of a
female mouse’s offspring, on average, instead of the usual 50% for most genes operating
under the normal rules of inheritance. Cooper declined to comment on her team’s work,

because it has not yet been published in a peer-reviewed journal.

Tony Nolan, a molecular biologist at Imperial College London who is part of a team
developing gene drives in malaria-carrying mosquitoes, is excited to see that gene drives
can, at least, work in rodents. Even if the technology doesn't become an eradication tool, it
could be more efficient than existing technologies at producing transgenic lab animals that

model diseases caused by multiple mutations, he says.

Other researchers agree that the study is important, but say it also shows just how far the
technology has to go in rodents. “Could you imagine this gene drive in the wild? That’s not
going to happen,” says Gaétan Burgio, a geneticist who works on CRISPR at the
Australian National University in Canberra. The relatively low efficiency of the technique
means it would take many generations for the gene drive to spread through an entire rodent

population, leaving ample time for species to evolve resistance.

Thomas describes the results as a “reality check™ for efforts to develop gene drives in
rodents. “It gives an indication to how much further there is to go,” he says. Future work
should seek to improve efficiency, as well as understand why the technique doesn’t work

in male mice, Thomas adds.
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He is a member of a consortium called Genetic Biocontrol of Invasive Rodents, or GBIRA,

that hopes to deploy gene drives against rats and mice.

CRISPR gene drives aren’t the consortium’s only strategy for dealing with invasive
rodents. GBIRd member David Threadgill, a geneticist at Texas A&M University in
College Station, and his team are working with a gene drive that occurs naturally in mice,
called the t-haplotype. The researchers plan to modify this selfish gene to create
daughterless mice: females carrying two copies will give birth only to males, potentially

leading to a population crash.

Should gene-drive technology prove effective at controlling rodents, islands are an ideal
test bed, says Heath Packard, director of Island Conservation in Santa Cruz, California, a
GBIRd partner that focuses on eradicating invasive pests. Rodent pesticides that have
eliminated problem mice and rats on small islands are too risky to use on larger islands,
with complex ecosystems and large human populations, Packard says. Gene drives, which
could be contained on islands, are still a technology worth investigating. “We’re hopeful
that this might be a tool that could serve the island restoration community,” he says, “but

we don’t know if it’s going to work.”
Article 02: War zone complicates roll-out of Ebola vaccine in latest outbreak

Health workers must figure out how to dispense vaccines amid fighting in the eastern

Democratic Republic of the Congo.

Aid workers in the Democratic Republic of the Congo began giving an experimental Ebola
vaccine to health workers on 8 August — one week after the World Health Organization
declared an outbreak of the virus. First responders and public-health staff are scrambling to
contain the outbreak while planning how to roll out the vaccine to communities in the

middle of a conflict zone.

The virus is spreading in North Kivu and Ituri, in the east of the Democratic Republic of
the Congo (DRC). As of 7 August, 44 people had shown symptoms of Ebola — including
36 who had died. But violence perpetuated by more than 100 armed groups fighting over
resources and power in those lush, green provinces has escalated this year in advance of
the country’s presidential election scheduled for December. This is the nation’s tenth Ebola

outbreak since 1976, but it is the first in this tumultuous eastern region.
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“The situation is volatile,” says Ibrahima Socé-Fall, director of the World Health
Organization’s (WHO’s) emergency operations in Africa, based in Brazzaville in the

neighbouring Republic of Congo.

Even so, researchers are also gearing up to give people with Ebola experimental antibody

and antiviral drugs in addition to the vaccine.
Making contacts

Socé-Fall says that at least 2,000 doses of the experimental vaccine, called rVSV-ZEBOV,
remain in the country from the most recent Ebola outbreak, which ended in July, and more
doses are on the way. The DRC will need a larger vaccine supply now because the strategy
deployed during the previous outbreak will not work for the current one. That last

outbreak, which hit western DRC, lasted three months.

During the previous outbreak, officials vaccinated health workers, people who had direct
contact with someone with Ebola and the contacts of those contacts. But the instability in
North Kivu and Ituri has made tracking such connections difficult. In towns where people
have been infected but officials can’t track down their contacts, workers might vaccinate

the entire community instead, says Socé-Fall.

An inability to track these connections worries epidemiologists because the virus spreads
through people on the move. Humanitarian groups estimate that this year, nearly 750,000
people in North Kivu and Ituri have fled from militia fighters who maim and rape people
and burn villages to the ground. And about one million refugees who have been displaced
from their homes by fighting over at least the past decade continue to travel frequently
between cities in the region. Some refugees migrate through the porous borders of

neighbouring countries such as Uganda, Rwanda and Burundi.
Armed escorts

Aid agencies must now figure out how to get into these conflict zones to fight Ebola
without endangering their staff. Workers might travel with armed security escorts provided
by the DRC government for their protection, said Peter Salama, WHO’s head of

emergency preparedness and response, at a press briefing on 3 August.

But a key organization fighting Ebola in the area, Médecins Sans Frontiéres (MSF, also

known as Doctors Without Borders), hesitates to use that approach. The group feels that
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travelling with armed escorts hinders their ability to help people of various political
affiliations, says Salha Issoufou, the head of MSF’s operation in DRC. So MSF will forgo

the escorts.

The next phase of the response by the WHO, the DRC government and aid groups will be
to use experimental drugs to treat people who have Ebola. That could begin later this week,
says Steve Ahuka, a virologist at the National Institute for Biomedical Research based in
Kinshasa. A national review board that evaluates research ethics has approved the use of

these treatments, and Ahuka says that a few therapeutics have just arrived in the region.

One treatment is an antibody called mAb114, a drug derived from an antibody found in a
survivor of the 1995 Ebola outbreak in the DRC and manufactured by the US government.
Others include the antiviral drugs Favipiravir (T-705), made by Japanese company Toyama
Chemical, and Remdesivir (GS-5734), produced by Gilead, based in Foster City,

California.
“Thanks to our experience from the previous outbreak, we are prepared,” says Ahuka.
Article 03: Cancer immunologists scoop medicine Nobel prize

James Allison and Tasuku Honjo pioneered treatments that unleash the body’s own

immune system to attack cancer cells.

Two scientists who pioneered an entirely new way to treat cancer have won the 2018

Nobel Prize in Physiology or Medicine.

James Allison at the University of Texas MD Anderson Cancer Center in Houston and
Tasuku Honjo at Kyoto University in Japan will share the 9 million Swedish kronor (US$1

million) prize.

The pair showed how proteins on immune cells can be used to manipulate the immune
system so that it attacks cancer cells. The approach has since led to the development of
therapies that have been hailed for extending survival in some people with cancer by years,
and even wiped out all signs of disease in some people with advanced cancers. Researchers
have flocked to the approach, and immunotherapy is now one of the hottest areas in cancer

research.

Early excitement
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Allison is in New York for an immunology conference, and was awoken at 5.30 by a call
from his son delivering the good news. By 6.30, colleagues were banging on the door of
his hotel room bearing champagne for an impromptu party. The Nobel Committee only

reached him some time after that.

“It still hasn’t completely dawned on me,” said Allison, at a press conference. “I was a
basic scientist. To have my work really impact people is one of the best things I could

think about. It’s everybody’s dream.”

In the 1990s, Allison, then at the University of California, Berkeley, was one of several
scientists who studied a ‘checkpoint’ protein, CTLA-4, that acts as a brake on immune
cells called T cells. In 1997, Allison and his colleagues engineered an antibody that could
bind to CTLA-4, removing the brakes on T-cell activity and unleashing them to attack
cancer cells in mice. A clinical study in 2010 found that the antibody had a striking effect

on people with advanced melanoma, a form of skin cancerl.

Working independently of Allison, in 1992, Honjo discovered a different T-cell protein,
PD-1, which also acts as a brake on the immune system but by a different mechanism. PD-
1 went on to become a target in the treatment of cancer. In 2012, research in people
revealed that the protein was effective against several different cancers, including lung
cancer, a major killer2. The results were dramatic — some patients with metastatic cancer

went into long-term remission, raising the possibility of a cure.
Releasing the brakes

“Allison’s and Honjo’s discoveries have added a new pillar in cancer therapy. It represents
a completely new principle, because unlike previous strategies, it is not based on targeting
the cancer cells, but rather the brakes — the checkpoints — of the host immune system”,
said Klas Kirre, a member of the Nobel Committee and an immunologist at the Karolinska
Institute in Stockholm who described the work of the prizewinners during the Nobel
announcement. “The seminal discoveries by the two laureates constitutes a paradigmatic

shift and a landmark in the fight against cancer.”

In recent years, clinical work on drugs that inhibit the CTLA-4 and PD-1 mechanisms —
known as ‘immune checkpoint therapy’ — has developed apace. Treatments that block
PD-1 have been shown to be effective in lung and renal cancers, lymphomas and

melanoma. Recent clinical work that combined therapies targeting CTLA-4 and PD-1 in
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patients with melanoma showed that this approach can be even more effective than CTLA-
4 alone3. Trials are now underway to evaluate the efficacy of checkpoint therapy against
most types of cancer, and scientists are testing numerous other checkpoint proteins to see if

they could act as targets.

But Allison and Honjo were not alone: others also made important early discoveries about
checkpoint inhibitors, notes Gordon Freeman, an immunologist at the Dana-Farber Cancer
Institute in Boston, Massachusetts, who was disappointed not to be recognized for his
contributions. Freeman, along with immunologists Arlene Sharpe at Harvard Medical
School in Boston and Lieping Chen at Yale University in New Haven, Connecticut, also

studied checkpoint proteins, as well as a molecule that binds to PD-1 called PD-L1.

The drug ipilimumab, an antibody that inhibits CTLA-4, won approval from the US Food
and Drug Administration (FDA) in 2011 and was the first checkpoint inhibitor to reach
patients. But Freeman points out that CTLA-4 inhibitors have so far been shown to work
only in melanoma. And the FDA has approved drugs that target PD-1 and PD-L1 to treat
13 different cancers. “PD-1 and PD-L1 are what works in a really wide variety of people,”

he says. “And our discoveries were foundational there.”

However, Freeman says that CTLA-4 paved the way, and that Allison had a key role in
pushing the field. “Jim Allison has been a real advocate and champion of the idea of

immunotherapy,” he says. “And CTLA-4 was a first success.”
Obvious choices

Immunologist Jerome Galon of the French national biomedical research agency, INSERM,
in Paris, was not surprised by the committee’s decision to award the prize to Honjo and
Allison. “I think they really deserve it,” he says. “You can always multiply and have many

other people, but these are the obvious two first choices.”

He adds that the prize reflects how far the immune approach to fighting cancer has come.
When PD-1 inhibitors were shown to work against lung cancer in 2012, the field ignited,
with researchers in academia and industry racing to find ways to expand the number of
patients who could benefit from the drugs. “Ten years back, nobody was interested —

nobody except a few immunologists,” Galon says. “It’s such a big change.”
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In a 2013 interview with Nature, Allison described the resistance he met when he first tried
to get pharmaceutical companies interested. “It was very frustrating,” he said. “They said,
‘It may work in mice, but it’ll never work in people’. The concept was new and it was so

unusual.”

Allison marched from company to company in search of one that would take on the
project. Ultimately, Bristol-Myers Squibb of New York City was the one to push
ipilimumab over the finishing line. Since then, other pharmaceutical companies have

developed checkpoint inhibitors that have been approved for use in people.
Combination therapy

A major draw, says Galon, is the potential of these drugs to lengthen patients’ lives by
years, rather than just weeks or months. But only a fraction of patients experiences such
dramatic responses, and researchers are racing to boost those numbers by combining
checkpoint inhibitors with each other and with other treatments. “The huge benefit in
comparison to other treatments is that patients are experiencing long-term survival,” he

says. “Unfortunately, only a subgroup of patients is responding.”

Through it all, it’s been thrilling to watch the field develop, says Freeman. “It’s really been
just an incredible amount of human creativity and energy,” he says. “It’s wonderful

because so many cancer patients are doing better.”

In 2015, Allison won a prestigious Lasker prize for his work on cancer immunotherapy. In
2016, Honjo won the Kyoto Prize in basic sciences, a global prize awarded by the Inamori

Foundation.
Article 04: Improved diagnostics fail to halt the rise of tuberculosis

TB remains a big killer despite the development of a better test for detecting the

disease.

Seven years ago, the global community of researchers, health-care workers and activists
battling tuberculosis was euphoric. A landmark 2010 trial showed that a new genetic test
was highly effective at diagnosing TB, prompting hopes that countries could soon finally
control the disease, which killed 1.45 million that year. The World Health Organization
(WHO), promptly endorsed the test, called GeneXpert, and promoted its roll-out around

the globe to replace a microscope-based test that missed half of all cases.
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But the high hopes have since crashed as rates of tuberculosis rates have not fallen
dramatically, and nations are now looking to address the problems that cause so many TB
cases to be missed and the difficulties in treating those who are diagnosed. In an attempt to
turn the tide, health ministers and officials from 100 countries are meeting in Moscow on
16-17 November. And a United Nations General Assembly devoted to TB is scheduled for
September 2018. Experts say that the rollout of GeneXpert offers a cautionary lesson —
although, in hindsight, an obvious one — in the battle against TB. The tale is a familiar one
in global health care: a solution that seems extraordinarily promising in the lab or clinical
trials falters when deployed in the struggling health-care systems of developing and

middle-income countries.

“What GeneXpert has taught us in TB is that inserting one new tool into a system that isn’t
working overall is not going to by itself be a game changer. We need more investment in

b

health systems,” says Erica Lessem, deputy executive director at the Treatment Action

Group, an activist organization in New York City.
No game changer

Some 10.4 million people were infected with TB last year, according to a WHO report
published on 30 October. More than half of the cases occurred in China, India, Indonesia,
Pakistan and the Philippines. The infection, which causes coughing, weight loss and chest
pain, often goes undiagnosed for months or years, spurring transmission. The US
government and others spent more than US$100 million developing GeneXpert. Yet
despite the WHO’s ringing 2010 endorsement of the test, the roll-out of GeneXpert, which
is manufactured by Cepheid, a company based in Sunnyvale, California (and bought by

Danaher, headquartered in Washington DC, earlier this year), was initially slow.

The machines cost $17,000 each and require constant electricity and air-conditioning —
infrastructure that is not widely available in the TB clinics of countries with a high
incidence of the disease, requiring the machines to be placed in central facilities. Until the
US government together with the Bill & Melinda Gates Foundation and UNITAID, an
international organization that aims to lower drug prices, began subsidizing tests in 2012,
each cost $16.86 (the price fell to $9.98), compared with a few dollars for a microscope TB

test.

Weak health systems



The WHO says that more than 23 million GeneXpert tests have now been purchased in the
public sector in 130 countries that are eligible for the discount. But Madhukar Pai, an
epidemiologist at McGill University in Montreal, Canada, says that this still represents a
relatively small proportion of people suspected of having TB. Most countries use the tests
on selected group of people, Pai says. India, for example, offers the test only to people co-

infected with HIV.

Even countries that fully embraced GeneXpert are not seeing the returns they had hoped
for. After a countrywide roll-out begun in 2011, the test is available for all suspected TB
cases in South Africa. But a randomized clinical trial conducted in 2015 during the roll-out
found that people diagnosed using GeneXpert were just as likely to die from TB as those
diagnosed at labs still using the microscope test'. “Just intuitively one would think that
finding TB cases earlier would avert TB deaths. The fact that we didn’t find that was
surprising,” says Gavin Churchyard, a physician specializing in TB at the Aurum Institute
in Johannesburg, South Africa, who led the study. Similar studies in other countries have

come to much the same conclusion about GeneXpert.

Churchyard suspects that doctors have been giving people with TB-like symptoms drugs,
even if their microscope test was negative or missing, and that this helps to explain why his
team found no benefit from implementing the GeneXpert test. Others have speculated that,
by being involved in a clinical trial, patients in both arms of the trial received better care

than they would otherwise have done, obfuscating any differences between the groups.

Either way, Churchyard says, his team’s study illustrates how broken South Africa’s TB
treatment system is, a problem echoed across other countries with high incidences of TB.
Even with accurate tests, cases are still being missed. Results from the GeneXpert tests
take just as long to deliver as microscope tests, and many people never return to the clinic
to get their results and drugs; those who begin antibiotics often do not complete the
regimen. “What the study really unmasked was that it’s not enough to have new

technology and introduce it into a weak health system,” Churchyard says.
Article 05: Genome-edited baby claim provokes international outcry

The startling announcement by a Chinese scientist represents a controversial leap in

the use of genome editing.
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A Chinese scientist claims to have helped make the world’s first genome-edited babies —
twin girls, who were born this month. The announcement has provoked shock and outrage

among scientists around the world.

He Jiankui, a genome-editing researcher at the Southern University of Science and
Technology of China in Shenzhen, says that he impregnated a woman with embryos that

had been edited to disable the genetic pathway HIV uses to infect cells.

In a video posted to YouTube, He says the girls are healthy and now at home with their
parents. Sequencing of the babies’ DNA has shown that the editing worked, and altered
only the target gene, he says.

How the genome-edited babies revelation will affect research

The scientist’s claims have not been verified through independent genome testing, nor
published in a peer-reviewed journal. But, if true, the twins’ birth would represent a
significant — and controversial — leap in the use of genome editing. Until now, the use of
these tools in embryos has been limited to research, often to investigate the benefit of using
the technology to eliminate disease-causing mutations from the human germ line. But

some studies have reported off-target effects, raising significant safety concerns.
HIV’s entry point

Documents posted on China’s clinical-trial registry show that He used the popular
CRISPR—Cas9 genome-editing tool to disable a gene called CCR5, which encodes a

protein that allows HIV to enter a cell.

Genome-editing scientist Fyodor Urnov was asked to review documents that described
DNA sequence analysis of human embryos and fetuses edited at the CCRS5 locus for an
article in MIT Technology Review. “The data I reviewed are consistent with the fact that
the editing has, in fact, taken place,” says Urnov, who is based at the Altius Institute for
Biomedical Sciences in Seattle, Washington. But he adds that the only way to tell whether
the children’s genomes have been edited is to independently test their DNA.

Urnov takes issue with the decision to edit an embryo’s genome in order to prevent HIV
infection. He is also using genome-editing tools to target the CCRS gene, but his studies

are in patients with HIV, not embryos. He says that there are “safe and effective ways” to
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use genetics to protect people from HIV that do not involve editing an embryo’s genes.

“There is, at present, no unmet medical need that embryo editing addresses,” he says.

Paula Cannon, who studies HIV at the University of Southern California, also questions
He’s decision to target the CCRS5 gene in embryos. She says some strains of HIV do not
even use this protein to enter cells, they use another protein called CXCR4. Even people
who are naturally CCR5-negative are not completely resistant to HIV because they could

be infected by a CXCR4 strain, says Cannon.
Should you edit your children’s genes?

“This experiment exposes healthy normal children to risks of gene editing for no real
necessary benefit," says Julian Savulescu, director of the Oxford Uehiro Centre for
Practical Ethics at the University of Oxford, UK. Years of research is needed to show that
meddling with the genome of an embryo is not going to cause harm, says Joyce Harper,
who studies women’s and reproductive health at University College London. . Legislation
and public discussion should also occur before genome editing is used in embryos destined
for implantation. “Today’s report of genome editing human embryos for resistance to HIV

is premature, dangerous and irresponsible,” says Harper.
University ‘unaware’

Southern University of Science and Technology said in a statement on 26 November that it
was unaware of He’s experiments, that the work was not performed at the university and

that He has been on leave since February.

“The Southern University of Science and Technology requires scientific research to abide
by national laws and regulations and to respect and comply with international academic
ethics and academic standards,” the statement said. The university says it will set up an

independent committee to investigate the matter.

More than 100 Chinese biomedical researchers have posted a strongly worded statement
online condemning He’s claims. “Directly jumping into human experiments can only be
described as crazy,” the statement reads. The scientists call on Chinese authorities to

investigate the case and introduce strict regulations on this procedure.

“This is a huge blow to the international reputation and the development of Chinese

science, especially in the field of biomedical research,” the statement says. “It is extremely
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unfair to the large majority of diligent and conscientious scientists in China who are

pursuing research and innovation while strictly adhering to ethical limits.”
Don’t edit the human germ line

Nature has contacted He but has yet to receive a response to the concerns about his
experiments. Making gene-edited babies goes against regulations released by China’s
health and science ministries in 2003, but it is not clear if there are penalties for those who

break the rules.

In the YouTube video, He says that the twins’ parents underwent in vitro fertilization
(IVF). When the embryos were just a single cell, He says his team inserted an editing
protein that disabled CCRS before the embryos were implanted into the mother.

Inevitable advance?

News of the experiment comes as researchers in the field gather in Hong Kong for a major
international meeting on genome editing, running from 27 to 29 November. A key goal of
the summit is to reach an international consensus on how genome editing to modify eggs,
sperm or embryos — known as germline editing — should proceed. Even before the news
of He’s work emerged, many in the field believed it was inevitable that someone would use
genome-editing tools to make changes to human embryos for implantation into women,

and had been pushing for the creation of ethical guidelines.

He supports the use of genome editing in embryos only in cases that relate to disease, and
says that genetic tweaks to enhance intelligence or to select for traits such as hair and eye
colour should be banned. “I understand my work will be controversial, but I believe

families need this technology and I am willing to take the criticism for them,” he says.

Bioethicist Tetsuya Ishii at Hokkaido University in Sapporo, Japan, does not think the
application of genome editing in embryos to reduce HIV infection is justified. He says that
babies of women with HIV can be delivered by caesarean section to avoid the infection

being transmitted during childbirth.

In the case of the twins, the father is HIV positive but the mother is not, says He in the

YouTube video.
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But Cannon says it makes no sense to recruit families with an HIV-positive father because
there is no real risk of transmission to the children. “I’m just so angry,” says Cannon. She
hopes that as a result of this announcement, scientists and policy makers will discuss how

to regulate the practice.

In an interview with the Associated Press, He said the goal of the work was not to prevent
transmission from the parents, but to offer couples affected by HIV a chance to have a

child that might be protected from a similar fate.

Recent surveys suggest that the public supports genome editing in embryos if it fixes
disease-causing mutations. In December 2017, the Nuffield Council on Bioethics, a
London-based independent advisory committee, published a survey of 319 people. Nearly
70% of those supported gene editing if it allowed infertile couples to have children, or if it
allowed a couple to alter a disease-causing mutation in an embryo. A larger survey of
4,196 Chinese citizens, released last month, reported a similar level of support for
modifying genes if the goal is to avoid a disease. But respondents were opposed to using it

to enhance IQ or athletic ability, or to change skin colour.
Article 06: CRISPR-baby scientist fails to satisfy critics

He Jiankui gives talk about controversial claim of genome editing babies, but ethical

questions remain.

He Jiankui, a Chinese scientist who claims he helped to produce the first people born with
edited genomes — twin baby girls — appeared today at a gene-editing summit in Hong
Kong to explain his experiment. He delivered his talk amid threats of legal action and
mounting questions, from the scientific community and beyond, about the ethics of his

work.

He had never before presented his work publicly, outside a handful of videos he posted on
YouTube. Scientists welcomed the fact that he appeared at all — but his talk left many

hungry for more answers, and still not completely certain that He’s claims are accurate.

“There’s no reason not to believe him,” says Robin Lovell-Badge, a developmental

biologist at the Francis Crick Institute in London. “I’m just not completely convinced.”
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He’s talk encompassed his work in animals and the details of how he genetically modified
embryos and implanted them in women. He explained how he verified the gene edits —

and revealed that another woman is possibly pregnant with a gene-edited embryo.
How the genome-edited babies revelation will affect research

Lovell-Badge, like many other scientists, says that an independent body should confirm

the test results by performing an in-depth comparison of the parents’ and children’s genes.

Many scientists faulted He for a lack of transparency and the seemingly cavalier nature in

which he embarked on such a landmark, and potentially risky, project.

“I’m happy he came, but I was really horrified and stunned when he described the process
he used,” says Jennifer Doudna, a biochemist at the University of California, Berkeley, and
a pioneer of the CRISPR—-Cas-9 gene-editing technique that He used. “It was so

inappropriate on so many levels.”

Alta Charo, a bioethicist at the University of Wisconsin—Madison and a member of the
summit’s organizing committee, is also critical. “Having listened to Dr. He, I can only

conclude that this was misguided, premature, unnecessary and largely useless,” she says.
Nervous talk

He seemed shaky approaching the stage and nervous during the talk. “I think he was
scared,” says Matthew Porteus, who researches gene editing at Stanford University in
California and co-hosted a question-and-answer session with He after his presentation.
Porteus attributed He’s nervous demeanor to either the legal pressures that He faces or to

the prospect of addressing a critical audience of scientists and members of the media.

He began by apologizing for the commotion that began after news of his work first
emerged earlier this week. He then spent 20 minutes firing through his presentation —
entitled “CCRS gene editing in mouse, monkey, and human embryos using CRISPR—

Cas9” — before taking 40 minutes of questions.

CCRS, the gene that He edited, is the route by which many strains of HIV infect immune
cells. Many scientists have criticized He’s choice to alter this gene, in part because there

are other ways to stop people from contracting HIV — such as using caesarean sections to
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deliver the babies of mothers with the virus. Critics also say that other diseases would

make more obvious targets for elimination through editing embryonic genomes.

In the opening presentation of the day, George Daley, dean of Harvard Medical School in
Boston, Massachusetts, pointed to Huntington’s disease or Tay—Sachs disease as examples

of diseases that, in some circumstances, might be averted only through gene editing.
HIV-resistant twin

At the summit, He revealed that one of the genetically modified twins will be resistant to
HIV, because the gene edits removed both copies of her CCRS5 gene. The other twin could
still be susceptible to infection because the gene-editing process inadvertently left one copy

of her CCRS5 intact, he said.

He’s decision to implant the second embryo drew strong criticism. “Why choose this
embryo? It just doesn't make sense scientifically,” said Seoul National University
geneticist Jin-Soo Kim. During his talk, He said he had explained the situation to the

parents and they decided they wanted to do it anyway.

And as He made clear in the question-and-answer session, his aim is to prepare the
technique for global use. “Do you see your friends or relatives who may have a disease?
They need help,” He said. “For millions of families with inherited disease or infectious

disease, if we have this technology we can help them.”

He didn’t just work with the parents of the twins, he said, but with an initial total of eight
couples of HIV-positive men and HIV-negative women. One couple later dropped out of

the study.

He’s team first washed sperm from the men to ensure that HIV was not present. The
researchers then injected the sperm, and CRISPR—Cas9 enzymes, into unfertilized eggs
from the men’s partners. This produced a total of 22 embryos, of which 16 appeared viable
and to have been edited, according to He's spokesperson, who Nature corresponded with
after the talk. Two of the four embryos from one couple contained modifications to CCRS,
and He implanted these two modified embryos in the woman, even though one embryo

also had an intact copy of the CCRS5 gene. This pregnancy produced the twins.

It is not clear what has happened to the other embryos, but He says that he has implanted a

gene-edited embryo into another woman.



Kim says he’s 90% sure that the twins are the first babies born with edited genomes, as He
claims. That is in part because of the state-of-the-art sequencing methods that He used
before and after implantation to show that the embryos contained no unwanted mutations

— which could be one drawback of He’s process. “I was impressed,” says Kim.

But, like Lovell-Badge, Kim thinks that the work should be verified independently. “There

should be an independent investigative committee. The Chinese authorities should do it.”
Unanswered questions

He’s talk leaves a host of other questions unanswered, including whether the prospective
parents were properly informed of the risks; why He selected CCRS modification when
there are other, proven methods for HIV prevention; why he chose to do the experiment
with couples in which the men have HIV, since women with HIV have a higher chance of
passing the virus on to their children; and whether the risks of knocking out CCRS — a
gene normally present in people, which could have necessary but still unknown functions

— outweighed the benefits in this case.

In the discussion following He’s talk, one scientist asked why He proceeded with the
experiments despite the clear consensus among scientists worldwide that such research

shouldn't be done. He didn’t answer the question.

Nobel-prize winning biologist David Baltimore, chair of the summit’s organizing
committee and former president of the California Institute of Technology in Pasadena,
called He’s experiment “irresponsible” and criticized his lack of transparency. Baltimore
also accepted blame on behalf of the scientific community. “There has been a failure of

self regulation by the scientific community,” he said.

He’s attempts to justify his actions mainly fell flat. In response to questions about why the
scientific community had not been informed of the experiments before the first women
were impregnated, he cited presentations that he gave last year at meetings at the
University of California, Berkeley, and at the Cold Spring Harbor Laboratory in New
York. But Doudna, who organized the Berkeley meeting, says He did not present anything
that showed he was ready to experiment in people. She called his defence “disingenuous at

best”.



He also said that he discussed the human experiment with unnamed scientists in the United
States. But Porteus says that’s not enough for such an extraordinary experiment. “You
need feedback not from your two closest friends but from the whole community,” he
stated. Porteus wants He to post data from his experiments with people and monkeys to a
website such as bioRxiv as soon as possible so other scientists can analyse these data

themselves.
Mounting pressure

Pressure was mounting on He ahead of the presentation. On 26 November, the Chinese
national health commission requested the Guangdong health commission, which is in the

province where He’s university is located, to investigate.

The Chinese Academy of Sciences has issued a statement condemning He’s work, and the
Genetics Society of China and the Chinese Society for Stem Cell Research jointly issued a
statement saying that the experiment “violates internationally accepted ethical principles

regulating human experimentation and human rights law”.

The hospital cited in China’s clinical-trial registry as having given ethical approval for
He’s work posted a press release on 27 November saying it did not give any approval. It
questioned the signatures on the approval form and said that the hospital's medical-ethics
committee never held a meeting related to He’s research. The hospital, which itself is
under investigation by the Shenzhen health authorities following He's revelations, wrote:
“The Company does not condone the means of the Claimed Project, and has reservations

as to the accuracy, reliability and truthfulness of its contents and results.”.

He has not responded to requests for comment on these statements and investigations, nor
on why the hospital was listed in the registry or on the hospital's questions about the

signatures.

Other governments have also begun to weigh in on He’s experiments. On 28 November,
the US National Institutes of Health (NIH) director Francis Collins said in a statment that
the NIH “does not support the use of gene-editing technologies in human embryos”.
Collins also noted that “this work represents a deeply disturbing willingness by Dr. He and
his team to flout international ethical norms. The need for development of binding
international consensus on setting limits for this kind of research, now being debated in

Hong Kong, has never been more apparent.”
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Chilling effect

Fears are now growing in the gene-editing community that He’s actions could stall the
responsible development of gene editing babies. In a lecture on the second day of the
summit, ahead of He’s talk, Daley urged support for pursuing germline gene-editing
research despite recent events. “It’s possible that the first instance came forward as a
misstep, but that should not lead us to stick our heads in sand and not consider a more

responsible pathway to clinical translation,” he said.

The pressures and opprobrium facing He were clear ahead of his talk from comments made
by Lovell-Badge, who made a plea uncharacteristic of scientific meetings. “He has to be
given a chance to explain what he did,” said Lovell-Badge. “We cannot have unruly
behaviour. If that happens, we will close the session and you won’t have the chance to hear

what he has to say.”

There was also heightened security, with men in dark suits near the stage and cameras
lining the back of the auditorium. After He started speaking, Lovell-Badge had to ask the
photographers to stop clicking so that He could be heard.

Porteus says that He’s appearance was a first step, but that He will have to start answering

lingering questions soon. “He’s already at risk of becoming a pariah.”

Article 07: Acupuncture in cancer study reignites debate about controversial

technique

Large study suggests acupuncture could help women stick with unpleasant cancer

treatments.

One of the largest-ever clinical trials into whether acupuncture can relieve pain in cancer

patients has reignited a debate over the role of this contested technique in cancer care.

Oncologists who conducted a trial of real and sham acupuncture in 226 women at 11
different cancer centres across the United States say their results — presented on 7
December at the San Antonio Breast Cancer Symposium in Texas — conclude that the
treatment significantly reduces pain in women receiving hormone therapy for breast
cancer. They suggest it could help patients stick to life-saving cancer treatments,
potentially improving survival rates. But sceptics say it is almost impossible to conduct

completely rigorous double-blinded trials of acupuncture.
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Interest in acupuncture has grown because of concerns over the use of opioid-based pain-
relief drugs, which can have nasty side effects and are extremely addictive. Many cancer
centres in the United States therefore offer complementary therapies for pain relief. Almost
90% of US National Cancer Institute-designated cancer centres suggest that patients try
acupuncture, and just over 70% offer it as a treatment for side effectsl. That horrifies
sceptics such as Steven Novella, a neurologist at Yale University School of Medicine and
founder of the blog Science-Based Medicine. Acupuncture has no scientific basis, he says;

recommending it is “telling patients that magic works”.

But Dawn Hershman, an oncologist at Columbia University Medical Centre in New York
City, decided to investigate whether acupuncture could help to reduce the pain caused by
aromatase inhibitors, one of the most commonly used treatments for breast cancer. These
drugs lower oestrogen levels and, when taken over five to ten years, they reduce the risk
that the cancer will recur. But they cause side effects, especially arthritis-like pain, which
can cause up to half of women to take the medication irregularly, or to stop taking it

altogether.
Meaningful relief

After a small trial at Columbia showed positive results2, Hershman and her colleagues
conducted a larger one. The 226 women were placed into one of three groups: one that
received acupuncture; another that got a sham treatment in which needles were inserted at
non-acupuncture points, less deeply into the skin; and a third that received no treatment.
The researchers trained the acupuncturists to deliver consistent treatments3. The women

were asked to record their pain levels.

After a six-week course of treatment, ‘worst pain’ in the true-acupuncture group was about
one point lower on a scale from zero to ten than in either the sham or no-treatment groups.
This is a statistically significant effect, and larger than is seen with alternatives such as
duloxetine, an antidepressant used to help reduce pain in people with cancer4. Meanwhile,
the percentage of participants whose pain improved by at least two points (which
Hershman describes as a “clinically meaningful” change) almost doubled, from around
30% in both control groups to 58% in the true-acupuncture group. Unlike with duloxetine,
the benefits persisted after the acupuncture course had finished. Hershman concludes that
acupuncture is a “reasonable alternative” to prescription medications such as duloxetine or

opiates, neither of which were part of this study.
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Rollin Gallagher, director of pain-policy research at the University of Pennsylvania in
Philadelphia, and editor-in-chief of the journal Pain Medicine, welcomes the trial. “These
are careful methodologists,” he says. “There is moderate to good evidence in clinical trials

for acupuncture now, and this is another contribution.”
Placebo effect?

But sceptics have criticized the research. Regardless of how rigorous the trial was in other
respects, the acupuncturists knew whether they were delivering real or sham treatment,
says Edzard Ernst, emeritus professor of complementary medicine at the University of
Exeter, UK. This could have influenced how the recipients responded, he says. “I fear that

29

this is yet another trial suggesting that acupuncture is a ‘theatrical placebo’.

But Jun Mao, chief of integrative medicine at the Memorial Sloan Kettering Cancer Centre
in New York City, says that acupuncture trials such as Hershman’s are better blinded than
studies of approaches such as palliative care, cognitive behavioural therapy or exercise, in
which participants inevitably know what treatment they are receiving. Sceptics “accept
trial results from those fields readily, but they make a special case against acupuncture”, he

says. “It’s not fair to use that single argument to shut down the whole field.”

Gallagher says that many studies suggest that acupuncture triggers neurophysiological
changes that are relevant to pain, in conditions from carpal tunnel syndrome to
fibromyalgia5. Integrating acupuncture into mainstream medical care, rather than
outsourcing it to independent, and perhaps unregulated, acupuncturists, minimizes the risk
of lending authority to unscientific practitioners, he says. “That’s why we need to bring it
n.”

For Hershman, the sceptics’ concerns risk losing sight of what’s best for patients. “To say
that something that is pharmacologic is better, when it causes horrible toxicities, is also
problematic,” she says. With acupuncture, “we tried to do the most rigorous study we
could. At the end of the day, if it keeps somebody on their medication or improves the

quality of their life, then it’s worth it.”
Article 08: Deadly Lassa-fever outbreak tests Nigeria's revamped health agency

Reforms put in place after Ebola epidemic in West Africa have built Nigeria's

capacity to diagnose diseases and track their spread.
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An unprecedented outbreak of a deadly viral disease in Nigeria is showcasing the
newfound might of the country’s public-health agency. Reforms put in place since a
devastating Ebola epidemic struck West Africa in 2014 have transformed how Nigeria

responds to infectious disease — including the current Lassa-virus outbreak.

Since 1 January, Lassa fever has sickened 365 people and killed 81, making it the country's
largest recorded outbreak of the virus. But public-health experts say that the toll would be
much worse had Nigeria not strengthened its Centre for Disease Control (NCDC) over the
past few years. The agency, Nigeria’s first line of defence against disease outbreaks, has
grown from roughly 30 physicians in 2011 to more than 130 epidemiologists,
microbiologists and other specialists today. And it is deploying sophisticated data-
management tools and building diagnostic labs to monitor the current outbreak and prepare

for the future.

Later this year, the Nigerian government is expected to approve legislation that would

make the NCDC an independent agency with its own budget and decision-making power.

“The Nigeria CDC has become stronger and faster,” says Kingsley Ukwaja, a physician at
the Federal Teaching Hospital, Abakaliki in Ebonyi state — a hotspot for the current Lassa
outbreak. “They came quickly with protective gear, and have sent epidemiologists to detect
the source of the outbreak, and to locate the contacts of patients who may have the

disease.”

Outbreaks of Lassa fever occur regularly in West Africa, where the virus is carried by rats.
An infected person can spread Lassa to others via their blood, urine and other bodily fluids.
Symptoms of the disease include fever — and in some cases, internal bleeding that can

lead to death.
Close call

The 2014-2016 epidemic of Ebola, a virus that can cause similar deadly symptoms,
accelerated the transformation of the Nigeria CDC. The agency launched in 2011 with
medical staff that lacked epidemiological training and the authority to act fast to curb

outbreaks, says NCDC chief executive Chikwe IThekweazu, who works in Abuja.

Nigeria became part of the Ebola epidemic in July 2014, when a man infected with the
virus entered the country in Lagos, Nigeria's largest city. Although only 19 people in the
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country ultimately became infected, many Nigerians felt their country had narrowly skirted
disaster. The man in Lagos visited a renowned private clinic where he was diagnosed
immediately. That might not have happened had he entered one of the general hospitals

that serve much of Nigeria's population, and often lack equipment, doctors and nurses.

In addition, international health organizations were poised to assist Nigerian authorities
because they had already been alerted to the escalating Ebola crisis in Liberia, Sierra

Leone and Guinea.

“We were very lucky,” says Thekweazu, who took the NCDC’s helm in 2016 and has
changed how it operates. He convinced politicians to grant the agency more autonomy to
provide top government officials with information on outbreaks, without concern about
political ramifications. Thekweazu also has improved how the NCDC interacts with the
public. The agency uses television, radio and social media to educate people about public
health; that includes combatting false information about how diseases such as Lassa

spread.

“We are not where we want to be, but we are miles ahead of where we were,” Ihekweazu

says.
Disease detectives

Now, the agency’s public-health researchers are trying to understand why the current Lassa
outbreak is so bad. The scientists are collecting samples of the virus to see whether it has
become easier to transmit; they are also exploring other hypotheses, such as whether
people are living in closer contact to the common African rats (Mastomys natalensis) that

can carry the virus.

NCDC workers are also building long-term infrastructure and systems to battle this
outbreak and those to come. The agency is coordinating its response at an emergency-
operations centre that is modelled on “war rooms” deployed during polio outbreaks and the
Ebola epidemic. Staff members are monitoring suspected and potential cases using
software called SORMAS, which runs on tablet computers and smartphones. It was

developed in response to the plodding pen-and-paper method used to track Ebola.

Yet the NCDC still faces some significant challenges. Many Nigerian states lack facilities

to quickly diagnose diseases such as Lassa and Ebola, Ukwaja says, making it harder for
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the public-health agency to fight outbreaks from the start. In January, three of his
colleagues at the hospital in Abakaliki died of Lassa fever. They were exposed to the virus
during a four-day wait for test results from samples that had to be shipped out of the state

for processing.

Now that wait has been cut to 24 hours, because the NCDC has built a laboratory in
Ebonyi state that has the equipment needed to identify Lassa fever. The facility, which

began operating last week, is the fourth such lab in Nigeria.

“Sometimes things need to get worse before they get better,” says Richard Garfield, an
epidemiologist who advises the US Centers for Disease Control and Prevention. “Pretty
much everything big we have done in epidemiology was in response to a problem we

didn’t know how to handle.”
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