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Consumer protection of counterfeit goods in light of Libyan legislation
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Associate Professor of Agricultural Economics Assistant Lecturer  Ghanai
of Economics

Mrs. Sabah Elsaadi
Assistant Lecturer of Economics

Abstract

The research discussed consumer protection from counterfeit goods in light of
Libyan legislation where the aim of the research to highlight the phenomenon of
counterfeiting and its most important effects and the extent of its seriousness on goods and
consumer safety, and highlight the most important mechanisms that the consumer came
and highlight its role in protecting it, its problem lies in the extent of The Libyan
legislation in achieving consumer protection from counterfeit goods, and its importance
lies in examining and clarifying the nature of the impact that counterfeit goods have on the
consumer, and adopted in its methodology the descriptive analytical approach so that we
can describe the parties to the consumer relationship as well as the phenomenon of
imitation a topic description, and analyze its causes The research concluded that the
tradition of illegal commercial practices criminalized by the consumer as causing serious
harm to consumers, and that the Libyan legislature, although it has put in place
preventive and deterrent mechanisms to protect consumers, has not guaranteed adequate
protection for the consumer in the ineffectiveness of these mechanisms, and the research
recommended that the role of the bodies responsible for controlling goods be activated,
and the use of experts.
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Abstract

In this study we tried to check the reality of consumer rights and obligations in the
Libyan market, from the viewpoint of the Economics and Political Science students at
Sabratah and Zawia Universities. The main objective of this study was to identify the
extent of Libyan consumer’s knowledge of consumer rights and obligations approved by
the United Nations and the extent of his commitment to them. Also, to know the extent of
Libyan consumer’s knowledge on the Consumer's Protection Law. The study has
recommended to organize systematic programs to educate and guide Libyan consumers in
general, about the basic consumer rights through a comprehensive national plan aimed at
spreading economic awareness of consumer rights, and ways to preserve them. The study
also recommended to issue the Libyan Consumer Protection Law as soon as possible. It
also recommended the cooperation between all official and unofficial agencies and
institutions, including civil society institutions and professional societies, in ensuring the
consumer’s access to his/her basic rights in Libya. It also recommended supporting and
encouraging the establishment of associations and unions that are focused on the rights
and obligations of the Libyan consumer.

Key words: Consumer Rights and Obligations, Libyan Market, Consumer Protection.
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Scaling of consumer awareness and his culture in purchasing commodities and
food products

""An exploratory case study on a sample of consumers in the municipality of
Yefren"

Naji Aborus & Nagi warregh
Faculty of Medical Technology - Department of Public Health - Nalut University
Nalut — Libya
Corresponding Author: Naji Aborus

Abstract

The study aimed to determine the consumer awareness regarding to his choice of
commodities and food products sold in markets and shops in the Municipality of Yefren.
The study focused on the effect of the educational level, gender, career sector, age group,
family members and salary level on other dependent factors related to the level of consumer
awareness and his culture. The study relied on the descriptive analytical method. The
restricted questionnaire was used through a random sample of (160) consumers. The
response was analyzed using the weighted mean, ratios, percentages, and Spearman
correlation coefficient at level of significance (P <0.05). The results of the study showed that
there was a variation between the study observation in the degree of consumer awareness,
where the results showed that the degree of general awareness of the consumers was a
moderated degree, according to the weighted mean which was (2.07). The results of the
statistical analysis showed a positive relationship with statistical significance between the
degree of consumer awareness and the personal variables represented by: (age group,
number of family members, educational qualifications, employment sector and monthly
salary category), while the gender of the respondent had no statistically significant
correlation with the degree of consumer awareness. The study recommended an interest in
guiding programs Suitable how-to guides in categories that have less degrees of awareness
through the media and the most preferred available in the study area.

Key words: food commodities, consumer protection, degree of awareness, quality standards.
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Abstract:

Customer satisfaction (CS) has been a topic of debate since 1980s. Accounting
theoretician classified CS as a non-financial measure when it comes to quality. In Libya,
there are some administrative studies took place to cover the importance of CS on goods
and services enterprises. However, researches of linking CS to significant accounting index
such as profitability are a few, especially in the field of cyber and technology, which had
distinguished this study. The aim of this research is to measure the impact of CS in Libyan
cyber companies on their profitability. The found of this study indicates that, there is a
significant impact of CS on profitability of the Libyan cyber companies. Precisely, the CS
has an effect on profitability by 68 %, which is leaving impression for business to focus
more on their clients to improve their satisfaction that leads to better results of profit

indicators, especially on the long term.
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1. Introduction and Background

1.1 Introduction

The measurement of an organization’s performance was primarily based on the use
of traditional financial and accounting methods. However, modern economic theorists
such as Zhang and Pan (2009) reveal that the measure of an organization’s performance
should also include non-financial measures that reflect various aspects of the corporate
management activities. The need to enhance accountability and improve performance
has prompted managers to use performance evaluation strategies that can help in
improving the decision-making process. Although there are numerous studies that
discuss the effect of consumer satisfaction on the profitability of organization, there is
limited empirical evidence covering the Libyan cyber firms. For such concerns, it is
vital to conduct an exploratory investigation to unravel the factors that affect consumer
certification in the cyber/ internet industry in Libya and how this affects the profitability
of these organizations. The research has focused on the major internet organizations in
Misrata City in Libya, including Libyana, Almadar, LNET, LTT, and Alhadathah.

1.2 Background Information

The complexity of the business environment has increased the need for
organizations to implement strategic management strategies that can be employed to
enhance profitability. There is a host of management theories that offer different
methods and strategies that can be employed by organizations to boost corporate image,
attract more consumers, and gain a competitive edge over competitors. One of the
strategies proposed by Yeng and Ennew (2001) is enhancing consumer satisfaction,
which ultimately affects the consumer purchase patterns and decision-making. Scholars
such as Suchanek and Kralova (2015) and Yeng and Ennew (2001) have simplified the
correlation between consumer satisfaction and profitability. According to Yeng and
Ennew (2001), consumer satisfaction affects directly consumer loyalty, thereby
lowering consumer’s price sensitivity and increasing the organization’s profitability.
However, Suchanek and Kralova (2015) claim that the correlation is not that direct, and
an increase in consumer’s satisfaction does not necessarily translate to sales.
Furthermore, the diversity of consumers as well as expansion of marketing theories
have indicated a change in consumer attitudes, perception, and expectations from brands

and organizations. These changes have led to the need for the re-examination of the
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concept of consumer satisfaction to examine the strategies that help organizations to
boost consumer satisfaction and generate more profits. This paper is aimed to focus on
consumer satisfaction with a particular focus on the internet sector in Libyan third

biggest city by population called Misrata.
1.3 Project Justification

Majority of research on the subject have focused on the public relations aspect of
the problem by examining how the organization’s image, marketing techniques, and
quality of products affect the satisfaction of consumers. Notably, there is a gap in
research that examines how consumer’s satisfaction can influence the profitability of an
internet/ cyber organizations in Libya. The paper attempted to fill this gap by
conducting an in-depth examination of the subject matter.

1.4 Research Objectives

The primary goal of the research is to examine the level of the relationship between
consumer satisfaction and profitability in internet/ cyber organizations in Libya’s
Misrata City from an accounting perspective. The specific objectives of the research

include:

e To explore how internet customers are satisfied with their providers of internet
services in Misrata City.

e To investigate the impact of consumer satisfaction on organizational
profitability for Misrata' cyber firms.

1.5 Research Question
This research is to answer the following main question:

e Is there any impact of consumer satisfaction on organizational profitability for

Misrata cyber firms?
1.6 Research Hypothesis

There is an impact of consumer satisfaction on internet/ cyber organizational

profitability in Misrata City, Libya.
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2. Literature Review

2.1 Introduction

This section has examined the previous and current documented knowledge
surrounding the subject. The investigation made use of theoretical and methodological
contributions from different scholars to examine how consumer satisfaction can boost

profitability in the internet sector in Misrata City, Libya.
2.2 Internet Sector in Libya

The Libyan organizations are facing challenges in an attempt to rebuild and enhance
their profitability. According to Buddle (2019), the Libyan nation is attempting to
rebuild its economy and infrastructure following the civil war that significantly resulted
in instability. Much of the telecom infrastructure in Libya was either destroyed or
stolen, including approximately 25% of the nation’s mobile tower sites (Buddle, 2019).
The current restructuring efforts have been affected by political instability in the nation,
thereby affecting the growth prospects of telecom/ internet providers across the nation
(Alhgig and Mehta, 2018). Despite the suitable growth experienced in 2017, 2018 and
2019, the nation is still experiencing economic uncertainties, a threat that has seen
organizations avoid making significant investment in the economy due to the associated
risks (Buddle, 2019).

Despite the challenges, internet providers are attempting to rebuild their
infrastructure and take advantage of the high demand across the nation. In order to
remain competitive, internet providers need to use strategies that can boost consumer
satisfaction, guarantee growth, and enhance profitability. Telecommunication and
electricity across Libya remain unstable, and there are frequent stoppages and cuts as a
result of unauthorized construction, high demand, sabotage, and infrastructure damage
(Freedom House, 2018). The internet penetration rate is estimated at 20% based on the
2016 statistics from the International Telecommunication Union (Freedom House,
2018). However, studies reveal a much higher rate due to flaws and limitations in
collecting this internet penetration data. The major Information and Communication
Technologies (ICT) companies in the market, including LPTIC, Libyana, Almadar,
LNET, LTT, and Alhadathah, are expanding their operations across the nation to

improve their market share and take advantage of the rising demand.
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2.3 Correlation between Consumer Satisfaction and Profitability

The consumer satisfaction, as explained by Hallowell (1996), plays a crucial role in
the decision-making of the consumers across the globe. The level of satisfaction
illustrates the brand’s commitment towards fulfilling the needs of the consumers and
providing value for their money. The empirical research conducted by Hallowell (1996)
reveals the existence of a causal relationship between consumer satisfaction and
customer loyalty and the profitability of the entity. The research reveals that
enhancement of consumer satisfaction can dramatically improve the overall profitability
of an organization (Hallowell, 1996). The above arguments are in line with the literature
presented by Nijar et al. (2008) who reiterates that enhancing consumer satisfaction
demands the investment of crucial resources. However, the findings by Nijar et al.
(2008) differ from those presented by Hallowell, and depicts that consumer satisfaction

does not necessarily translate to higher profits.

Sun and Kim (2013) conducted an investigation of the impact of consumer
satisfaction on profitability in the hospitality industry. The investigation revealed that
consumer satisfaction can be reflected on the various profitability indicators, including
return on equity, return on assets, and profit margin. Furthermore, the importance of
consumer satisfaction can be based on other aspects that directly affect profitability.
Balaji (2009) conducted an investigation to examine the correlation between consumer
satisfaction, repurchase intentions, and price tolerance. The investigation indicated a
positive relationship between these factors, thereby proving the importance of consumer
satisfaction on profitability. Additionally, the investigation by Yeung, Ging, and Ennew
(2002) reveals that although the impact of consumer satisfaction may be obscured in the
short-term, it is prevalent in the long-run and affects an organizations overall

performance.

Consumer satisfaction in the internet services offered can translate to consumer
loyalty and increase in purchase habits, thereby enhancing the profitability of an
organization. Security of information system has been also considered a major factor
that can affect customer satisfaction. It is obvious for many researchers that the
requirement permanently computer system security can be quite large. Information
system security has long been found to influence customer satisfaction. However, 65 %
reduction in CS due to information systems security has been a significant finding by

US survey on security and privacy (Vaesi and Chin, 2015). Furthermore, a study was
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carried out by Akgam (2013) reveals that 1% change in security leads to 30.3%
decrease in customer satisfaction. This result suggests that security has a little influence
on customer satisfaction. Nonetheless, there is a vital need to explore that complex

correlation between security and customer satisfaction.

Erevelles, Srinivasan, and Rangel (2003) make use of different theories and
models, including the attribution model, the expectations-disconfirmation model, and
the affective model. These theories reveal that the satisfaction levels of internet service
provider customers are relatively low, despite the fact that consumer expectations are
also low (Erevelles et al., 2003). Notably, Erevelles et al. (2003) argues that ensuring
reliability, speed, and quality of internet services is vital in enhancing the profitability of
the organization. However, achieving all these aspects is extremely challenging for
Libyan internet providers considering the chronic shortage of supportive infrastructure
that can help ensure quality, reliability, and speed. The civil unrest resulted in
vandalism and destruction of the existing internet infrastructure in Misrata City and
other parts of Libya. This has significantly affected the reliability of internet and
electricity in the region. As such, maintaining consumer satisfaction is challenging, and
the organizations have been forced to enhance efficiency in other areas such as pricing

to remain relevant and gain a competitive edge.

The internet service industry is complex since consumer satisfaction cannot be
measured using conventional methods. Cho, Byun, and Sung (2003) reveals that
internet usage has brought tremendous changes in consumer behavior and perceptions.
Notably, Cho et al. (2003) claim that the speed of the internet, as well as the reliability
of the infrastructure has a positive impact on the level of consumer satisfaction based on
the dimension of convenience. The presence of an appropriate management system can
help the organization provide the appropriate services to consumers, thereby improving

their loyalty and satisfaction and overall profitability.
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3. Research Methodology

3.1 Introduction

Internet services still do not satisfy the clients of cyber companies in Libya due to
shortage of cyber providers. According to Libyan commercial guide. However, demand
on internet services is significantly increasing and still inadequate internet providers
comparing to other nations. Misrata city is the research area and it is one of the biggest
commercial city in Libya, also; it is the third city in Libya by population.

This section discusses the methods utilized in the research process to help answer
the research questions and fill the research gap. The section discussed the research

design as well as the methods employed in the research process.
3.2 Research design and data collection

For the purposes of this paper, research has conducted in forms of two
questionnaires in which data ascertained. The first questionnaire has been divided into
three areas, as for the objectives of research, the three areas devoted to quality service
(five questions), customer loyalty (five questions) and security service (five questions),
which all were used to lead to major matter of customer satisfaction. These sections
contained rating scale questions and this questionnaire have been filled by clients of
surveyed companies and had distributed during autumn of 2019. In fact, 200
questionnaires were filled; seventeen among them were discarded due to reasons such as
partial filling or misunderstanding which had left 183 valid questionnaires to be

analyzed.

The second questionnaire distributed to respondents who work in the financial and
administrative departments of six surveyed enterprises based in the city of Misrata in
Libya. The firms include, LNET, LTT, LPTIC, Alhadathah, Almadar, and Libyana,
which can be considered the vast major internet providers in Misrata city. This
questionnaire was splatted into two sections that include CS (ten questions) and
profitability (seven questions). The sample of enterprises questionnaires were send to
forty employees who work for the internet companies and they were questioned during
January of 2020. These forty questionnaires were handed to mangers and accountants of

surveyed companies. The vast majority of filled questionnaire were handed back except
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eight questionnaires due delays and to not responding reasons. Thus, (32) filled

questionnaire have been received and analyzed.
3.3 Data Analysis and Results

Beyond data collection through the questionnaires, data was analyzed using the
statistical software (SPSS). Prior testing the research hypothesis, a survey was handed
to 200 internet users in different locations and people encompassing café’s, libraries
schools and malls. Respondents, also, vary to include different ages, genders, work
specialties and experience. However, 183 filled surveys were gathered and analyzed to
be sum up as the following;

CS on Libyan cyber companies was measured utilizing designed survey which
splatted into three sections including internet service quality, customer loyalty and

service security.

e Mean questions regarding quality of service equal to 3.05 and standard
deviation equal to 0.834, which indicate to general trend toward intermediate
agreeing degree about quality service. Thus, customers seems not fully satisfied
with the quality of internet services that offered by the Libyan cyber companies.

e The mean of questions regarding customer loyalty equal to 3.236 and standard
deviation equal to 0.906, which indicate to general trend toward intermediate
agreeing about customer loyalty. However, the degree of agreeing on loyalty
seems a bit better than on service quality even though for both section,
customers still not absolutely satisfied.

e The mean of questions regarding service of security equal to 3.07 and standard
deviation equal to 0.762, which indicate to general trend toward intermediate

agreeing about service security.

On Other hands, the impact of CS on profitability tested by the second

questionnaire.

Analyzing data collected from the questionnaire to test reliability and stability by

using test called Alpha Cronbach, which placed as shown.
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Table (1) Reliability Statistics

Cronbach's Alpha Number of Items

0.837 17

Alpha Cronbach’s equal to 0.837 which can be considered as a significant indictor
that the questionnaire is reliable (Alpha Cronbach's Range is 0-1).

Table (2) Customer Satisfaction

Customer satisfaction Mean Std. Deviation Agreement
No. degree
1 The company provides clients with a quick and qualified internet services. 3.84 0.847
. . . . 4.16
) The company often develop its equipment and the internet services. 0.723
3 The company offers pro-sale services and maintenance for customers. 4.06 0.716
The company adopt qualified policy to decrease its costs and keep or increase 37 0.888
4 the quality of internet services. ' '
. Costing system of the company is appropriate and help to reduce costs 3.31 0.780
The company implements qualified electronic system that safe time, mone
pany tmp a ¥ Y 453 0.567
6 and efforts.
7 There is increased demand to obtain cyber services. 4.41 0.665
8 The company adopt a policy to save the privacy of clients. 4.34 0.827
0 There is continuous developing in the company buildings and understructures. 3.38 0.871
10 There is continuous developing in the company equipment and instruments 4.19 0.859
X 3.99 0.413

Valid N (list wise)

Table (2) illustrate the agreeing degree regarding CS on services provided by
researched businesses. The sentences were set according to their agreeing degrees

starting from high or strong agreeing towards less and less agreeing.

e The mean of the answers regarding point (6) equal to 4.53 and slandered
deviation 0.567 which indicate to general trend towards a strong agreeing

degree with this phrase.
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e The mean of the answers regarding point (7) equal to 4.41 and slandered
deviation 0.665 which indicate to general trend toward a strong agreeing
degree with this phrase.

e The mean of the answers regarding point (8) equal to 4.34 and slandered
deviation 0.827 which indicate to general trend toward a strong agreeing
degree with this phrase.

e The mean of the answers regarding point (10) equal to 4.19 and slandered
deviation 0.859 which indicate to general trend toward agreeing with this
phrase.

e The mean of the answers regarding point (2) equal to 4.16 and slandered
deviation 0.723 which indicate to general trend toward agreeing with this
phrase.

e The mean of the answers regarding point (3) equal to 4.06 and slandered
deviation 0.716 which indicate to general trend toward agreeing with this
phrase.

e The mean of the answers regarding point (1) equal to 3.84 and slandered
deviation 0.847 which indicate to general trend toward agreeing with this
phrase.

e The mean of the answers regarding point (4) equal to 3.72 and slandered
deviation 0.888 which indicate to general trend toward agreeing with this
phrase.

e The mean of the answers regarding point (9) equal to 3.37 and slandered
deviation 0.871, which indicate to general trend toward intermediate agreeing
with this phrase.

e The mean of the answers regarding point (5) equal to 3.31 and standard
deviation 0.780, which indicate to general trend toward intermediate agreeing

with this phrase.

To sum up, the mean of answers regarding the total section (customer satisfaction)
equal to 3.99 and the standard deviation 4.13 resulting in general trend towards
agreeing, which lead to accept that there is an adequate CS on internet services provided

by cyber companies in the city of Misrata.
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Table (3) Profitability

Profitability Mean Std. Deviation
No.
1 The number of clients of the company is increasing. 4.31 0.535
The company apply appropriate price policies to price its services and
) pany apply approp price p p 3.94 1014
offers.

The company provides its customers with diverted offers those can meet

3 ] 4.44 0.564
their requests and hopes.
The company adopts appropriate cost policies to price its offers and
4 party acopts approp ) P P 3.72 0.683
services.

5 The company adopts appropriate marketing policies to sell its services. 3.44 0.914
6 CS leads to increase profitability. 4.44 0.716

If CS leads to increase profitability, in your view, this increase expected to
7 . 3.72 0.851

be in the long term.

Y 4.00 0.447

Table (3) illustrate the agreeing degree regarding profitability. The sentences were

set according to their agreeing degrees starting from high or strong agreeing towards

less and less agreeing.

The mean of the answers regarding point (2) equal to 3.94 and slandered
deviation 1.014 which indicate to general trend toward agreeing with this
phrase.

The mean of the answers regarding point (3) equal to 4.44 and slandered
deviation 0.564 which indicate to general trend towards a strong agreeing
degree with this phrase.

The mean of the answers regarding point (6) equal to 4.44 and slandered
deviation 0.716 which indicate to general trend towards a strong agreeing
degree with this phrase.

The mean of the answers regarding point (1) equal to 4.31 and slandered
deviation 0.535 which indicate to general trend towards a strong agreeing
degree with this phrase.

The mean of the answers regarding point (7) equal to 3.72 and slandered
deviation 0.851 which indicate to general trend toward agreeing with this

phrase.
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e The mean of the answers regarding point (4) equal to 3.72 and slandered
deviation 0.682 which indicate to general trend toward agreeing with this
phrase.

e The mean of the answers regarding point (5) equal to 3.44 and slandered
deviation 0.914 which indicate to general trend toward agreeing with this
phrase.

In summary, the mean of answers regarding the total section (profitability) equal to
4.00 and the standard deviation 0.447 resulting in general trend towards agreeing with
the research hypothesis, which lead to accepting that there is clear and strong impact of
CS on business profitability.

Hypothesis Test

There is a statistically significant impact of CS on profitability. To prove this

hypothesis a simple linear regression test was made.

Table (4) Statistics

Independent R B (regression
variable R |square| coefficienty | Calculatedt | Decision
Customer
. . 0.83 0.68 0.827
Satisfaction 8.063 0.00 Accept H1

By looking at table (4), it is noticeable that P-value = zero and less than 0.05 (P-
value < 0.05) which leads to refusing HO and accepting H1. Thus, its emphasis that

there is statistically significant impact of CS on profitability.

Furthermore, it is noticeable that, there is positive correlation between the
independent and dependent variables shown on table as the value of R (R=0.83). In
addition, the independent variable, customer satisfaction, has effect on dependent
variable, profitability, by 68% which can be seen from the value of R square (R square
= 0.68). Finally, the value of B (B= 0.827) give the meaning of , if there is change, any
change by 1 unit in CS met by a change by (0.827 unit) or around 83% in the
profitability.
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Conclusion, Recommendations and Limitations

4.1 Conclusion

At the end of this research, it is concluded that:

There is an adequate customer satisfaction on internet services that provided by
cyber companies in the city of Misrata, in Libya.

There is clear and significant impact of CS on internet providers' profitability.
By surveying customers, the researchers found out that, the majority of
customers are not fully satisfied by the security of internet services provided by
companies, which might create untrusting turn between customers and
businesses.

Internet has become a vital instrument for people and businesses. However, in
Libya, internet services still in need to be developed and the reason that there is
shortage of internet providers, which reduce competition between companies in

Misrata, as there are only around 7 competitive cyber companies.

4.2 Recommendations

The researchers recommend that:

Cyber companies are recommend to pay more attention to customer service and
listen carefully to clients' complaints to insure the satisfaction of their
customers, which will improve overall the profitability.

It recommended for upright research to questions larger number of accountants
and managers work for larger number of cyber companies and branches in

many different cities throughout the country and may set comparisons.

4.3 Limitations:

Research limitations can be summarized as following:

Research shortage to cover CS in the services sector in general and especially
cyber companies in Libya as there is a few studies placed in cyber industry and
the majority cover banking sector.

Political and economic instability that led to cover, only, Misrata city and

exclude big cities by population like Tripoli and Benghazi.
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e There were some other obstacles such as difficulty in contacting with opponent
of cyber companies and notice some uncaring and delays in handing the
questionnaire back.
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Abstract

Parasitism is a common incident in the marine environment and all species of fish are
susceptible to being infested by various parasites. Thousands of parasitic species of fish
are susceptible to being infested by various parasites. Thousands of parasitic species of
fish are described in adult or larval form, which mainly belong to the groups of protozoa,
arthropods, plathihelminths (trematodes and cestodes) and nematohelminths (nematodes).
Anisakidosis is a zoonosis caused by the intake of the nematode of the genus Anisakis in its
third larval stage (Ls). Atlantic chub mackerel (Scomber colias Gmelin, 1789), has great
importance, both ecologically and economically in the Libya. From the economic point of
view, it is possible to mean that Atlantic chub mackerel is the one of most abundant and
frequent medium-sized pelagic species of fishing in the Libyan coastline. Atlantic chub
mackerel is one of the most commercial significant species for the Libyan fishery.
Consequently, in the period between 1% March to 28" April 2018, a total of 83 Atlantic
chub mackerels were collected from two main fish markets in Tripoli, Libya to evaluate
the parasitosis by infective larvae of the genus Anisakis spp. by the dissection method.
Among the all examined fish, 15 of them (18.07%) were infested in abdominal cavity with
nematodes parasites, and identified as a third stage larvae, belonging to the Anisakis
simples. Statistically, there are no correlation was detected between A. simplex intensity
and host total weight, total length. Otherwise, significantly higher values of infection
intensity were detected in the female of S. colias. Furthermore, this study indicates the
need to continue efforts for deep investigate this metazoan parasite in different fish and
cephalopod species in the coast of Tripoli, to represent the adequate risk of anisakidosis,
and to alert the possible chance of the initial man case of anisakidosis in Libya,
particularly among the people who more occupationally susceptible; like the fishmongers
and fish processors, as well as to foreigners who prefer consume the raw or lightly cooked
fish.
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Introduction

The parasitic fauna among marine fish species in the Libyan coast are not fully
identified. Hence, it is imperative to determine the parasitic species particularly that
have zoonotic potential. Likewise, if one considers the inadequate hygienic-sanitary
conditions during their preparation; or eating habit that some non-Libyan
resident's population has of consuming fishery products without having undergone an
adequate cooking process. The existence of anisakid larvae in fish with commercial
value can be a problem in two respects. Globally, the consequence resulting from the
increased occurrence of these parasites in the fish of commercial value (Vidacek et al.,
2009). Furthermore, there is a problem of public health where the risk of disease
(Anisakidosis) may be direct due to ingestion of viable larvae in raw or insufficiently
pickled, salted, smoked, and under-cooked fishery products or indirect, when larvae are
present. Anisakis simplex, responsible for allergic reactions. The term "Anisakidosis"
refers to diseases caused by parasites of the family Anisakidae and the term
"anisakiosis" means parasitic infection digestive tract caused by ingestion of larvae of
the genus Anisakis (Kassai et al., 1988). The species most commonly associated with
human infection are; Anisakis simplex (or herring worm) and Pseudoterranova
decipiens (cod or seal worm) (Audicana and Kennedy, 2008). The presence of larvae
Anisakis in man, can evolve into distinct clinical pictures: digestive tract infection
(gastric or intestinal anisakiosis) or occasionally of other organs (ectopic) and allergic
forms, when A. simplex larvae are existing (gastroallergic anisakidosis and allergy to A.
simplex) (Audicana and Kennedy, 2008). Gastric anisakiosis is the most common
clinical form of parasitism by A. simplex (Daschner et al., 1997). The inflammatory
reaction is due to the perforation of the larvae in the wall of the digestive tract with
formation of eosinophilic granuloma and manifesting as abdominal pain, nausea and
vomiting within 12 hours of ingestion of raw fish (Daschner et al., 2000). More than
90% of cases of anisakiosis are caused by a single larva but cases of massive parasitism
are described (Daschner et al., 1997). Some patients have abdominal symptomatology
accompanied by reaction IgE-mediated allergic hypersensitivity disorder with

symptoms of urticaria, angioedema or anaphylaxis.
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The Atlantic chub mackerel (Scomber colias Gmelin, 1789), is a pelagic
cosmopolitan species inhabiting temperate and subtropical waters globally at depths
ranging from near the surface down to 300 m (Collette and Naun 1983; Collette 1986).
Tripoli is the capital city of Libya (32° 54' North latitude and 13° 11' East longitude),
located in the northwest of the country on the periphery of Sahara, on a point of rock-
strewn ground salient into the Mediterranean Sea. It is the most populous city, both
locals and foreigners. Atlantic chub mackerel (colloquially named: “cawalli” according
to the local dialect), is one of the most available and preferred for consumption fish
among its inhabitants. This species of fish is a resource of great demand in the Libyan
fish markets, due to their nutritional properties, so it finds in second place of importance
fishing among pelagic species. Moreover, the studies performed on metazoan parasites
fauna of S. colias along the Libyan coast are scarce, and a little considered in-depth. So,
the present study aims to investigates the occurrence of infective larvae of nematodes of

Anisakis spp. in the Atlantic chub mackerels from the main fish markets in Tripoli.
Material and methods
Sampling

During the period from 1 March till 28 April 2018, the parasitological study
was performed on eighty-three specimens of Atlantic chub mackerel intended for
human consumption. These fishes were collected from two main fish markets in Tripoli;
The Central Fish Market (Bab EI-Baher), and Soug Alhoot Fish Market. Each sample
was introduced in a sterile bag and immediately transferred in portable thermoelectric
coolers to the Microbiology lab at Biotechnology Research Centre (BTRC)/ Tripoli,
Libya, where parasitological analysis was performed. The different samples were

individually identified by recording total weight and length.
Parasitological procedures

The presence of infective larvae (third stage [L3]) of Anisakis spp. were
investigated for body cavities and somatic musculature by using the dissection method.
Subsequently, opening of the abdominal cavity where viscera, peritoneum and muscle
were examined visually. Sex of the specimens was identified and recorded. Magnifying
glass and handheld were used to improve visualization. The viscera were removed for a
detailed macroscopic inspection, as a complement to this inspection, the digestive

system was opened to verify its contents. For the data collection, a questionnaire
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especially designed for these purposes was used. All the collected material was fixed
and stored in 70° alcohol in properly classified microtubes, according to the number of
whiting specimen from which they were extracted.

Once the sample collection tasks were completed, the larvae of Anisakis spp.
were determined, based on the description of the morphological characteristics of the
anisakid according to the criteria mentioned by Cheng (1986). Prior to the microscopic
observation, the larvae were clarified, placing them in lactophenol solution for a
minimum of 24 hours, in order to appreciate the internal structures that help their
morphological identification.

As fundamental characteristics of the third larvae of the anisakid genus, certain
structures of their anatomy were taken into account to arrive at an exact identification.
The morphological criteria used for the identification of larvae present in fish are: the
shape and size of the esophageal ventricle and the presence or absence of ventricular
appendix and intestinal blind. The presence of an appendix, if it is previously projected,
is recognized as an intestinal blind and if it is projected posterior to the ventricle area, it
is known as a ventricular appendix. The position of the excretory pore is important for
determination (Cheng 1986). Also, the colour of the larvae contributes to the

recognition.

Morphological characteristics taken into account for identification of third larva of

the genus Anisakis were;

i.  Ventral cuticular tooth.
ii.  Excretory pore located between the bases of the subventral lips.
iii. A ventricle.
iv.  Absence of ventricular appendix.
v. Absence of intestinal blind.
vi.  Whitish colour.
vii.  Ventricular-oblique bowel plane (Anisakis simplex).
viii.  Conical back end ending in a mucron.

For the determination errand, stereoscopic microscope was used.
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Statistical analysis

For the statistical analysis, the software SPSS® 16.0 was used. Wilcoxon rank-
sum test was used to compare the mean intensity of infection by sex. Whereas,
Spearman's rank correlation coefficient was used to analyze the association between the
variables of morphometric length-weight relationships.

Results and discussion

The prevalence and mean intensity of infection by 3™ larvae of A. simplex, the
only pathogenic species for man found in this study, was 18.07% (i.e., 15 individuals
were infested from 83 examined Atlantic chub mackerels) were found in abdominal
cavity. By using Spearman's rank correlation coefficient there are no correlation was
detected between the intensity of infection with A. simplex and host total weight, total
length. Furthermore, by Wilcoxon rank-sum test, the females were more affected than
males. It would be related to their behavior as need more nourishing feed in preparing to
spawning season, which could increases the chance of catching the infestation. The
dynamics of current anisakids larval infection in fish from the Libyan coast still

unknown, and need more reviewing.

Unlike A. physeteris, the prevalence of A. simplex in other latitudes varies, and
can reach up to 100% in teleost fish from the Norwegian coast (Strgmnes et al., 2000);
in the United Arab Emirates parasites 40 commercial species, in some cases associated
with Hysterothylacium spp. (Kardousha, 1992). This discrepancy would be explained by
the differences in the time of the study; our research was carried out between March and
April 2018 under apparently normal conditions, unlike the several studies who
examined the genus of Anisakis among various fish species during different seasons. As
well as, the variation in the findings could be due to the diagnostic method used.
However, we have no valid arguments to explain these differences, although it is
possible to speculate that it is due to the climatic changes produced in the marine

ecosystem.

The knowledge of the ecological viewpoints of helminths in marine species of
direct consumer commercial interest affecting public health is significant in ascertaining
the extent of infection and proposing some control measures. Among these pathogens

are the larvae of nematodes Anisakis simplex, A. physeteris and Pseudoterranova
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decipiens which cause a parasitic zoonosis named anisakidosis, characterized by an
eosinophilic infiltration, which evolves until the formation of granulomas due to the
intake of raw or undercooked fish stews marine or squid infected with these larvae
(Kagei et al., 1978; Asato et al., 1991; Ishikura et al., 1992). Adults parasitize marine
mammals (whales, dolphins and sea lions). The human is a paratenic host because the

larva does not develop until the adult stage.

The infective larvae of A. simplex could survive for almost 2 months within
anchovies in vinegar, since the heat treatment may be insufficient and not uniform and,
finally, imported culinary practices such as smoking. Although there are unrest and
conflicts in Libya, however there are quite people's number from foreign manpower,
students, as well as migrants and asylum seekers from different countries of several
continents. The most common risk practices in our country are the elaboration of
traditional dishes from raw fish and cephalopod, such as cebiche, sashimi, and sushi for
the foreigners particularly inhibit the study area, would be exposed to consequence of
the infection. With respect to the prevention and control strategies of parasites of
medical and ichthiopathological importance, the evisceration of fish should be evaluated
before being frozen by artisanal fishers, as a possible strategy to reduce the risk of

human infection.

In current study, the identification of 3" larval forms of anisakid was based on
morphological characters. Nevertheless, this recognition means places some obstacles,
which are also due to the similarity between the species. The use of molecular
techniques such as PCR (Chen et al., 2008) admissible to verify that the methodologies
using morphology were inadequate to recognize “true" species within genera of
Anisakis and Pseudoterranova. The studies molecular genetics allowed us to identify
seven species within the A. simplex complex, with structure genetics, biological cycle
and geographical distribution distinctive and wide variety of hosts (Mattiucci et al.,
2002, 2005): A. simplex s.s. in the North Atlantic, A. simplex C in the North Pacific and
southern waters below 30° N, and A. pegreffi in the Mediterranean Sea (Mattiucci et al.,
1997). A. typica in the Indian Ocean and Mediterranean Sea, A. physeteris in the
Atlantic Ocean and Mediterranean Sea, A. brevispiculata in the Atlantic Southeast and
A. zyphidarum in the Southeast Atlantic and Mediterranean (Mattiucci et al., 2005).
Within the P. decipiens complex, Paggi et al., (2000) identified four species, using
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genetic markers. Thus, for the objective of definitive identification, the authors suggest

would it necessary achieve a further research to molecular differentiation.

Libya has the longest Mediterranean coastline among African nations. Findings
of the current study demonstrate a significant existence of anisakid infestation in fresh
Atlantic chub mackerels marketed in Tripoli with possible serious health risk.
Heretofore, studies on fishery products developed in Libya are not yet, while the
worldwide evidence of parasitization, as well as the increase in reported anisakidosis
cases have caused growing concern and question the effectiveness of existing measures
to ensure the safety of these products. The magnitude of the infection in humans can be
known by cross-sectional studies, but considering the probability of occurrence in the
fishmongers, fish processors and foreigners, could be detected through sentinel
surveillance. Longitudinal studies of infection by anisakid larvae in other commercial

fish may give some light to raise adequate control measures.
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