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S | |
Gene conferring Str Transforming DNA (double-stranded)

attaches to recipient cell surface

Gene conferring Str®
Recipient DNA
(a)
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one donor strand ¢ Single strand of donor DNA enters
by nucleases % ¥ o i

(b)

homologous region of recipient
chromosome

Gene conferring StrR@
(c)
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Transduction of bacteria cell
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Antibiotic-
resistance gene
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Recipient cell
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Transposon Donor cell Recipient cell

b Bacterial transduction

< g E J Release of

phage

Phage-infected donor cell

C Bacterial conjugation
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Jﬂd\ ) QEM!
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Antibiotic & chemotherapeutic agents
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— Interactions: Anti-Infective Agent/Bacterium/Host Organism

Anti-infective agent

Pharmacokinetics Pharmacodynamics

Absorption Specific activity
Distribution Mechanism of action
Elimination Efficacy

Spectrum of action
Postantibiotic effect

Toxicity Resistance

Defense mechanisms

Host organism Bacterium

Pathogenicity|virulence
(host-pathogen relationship)

Fig.3.28 Interactions between the anti-infective agent and host organism are
characterized by the terms pharmacokinetics and toxicity; interactions between
the anti-infective agent and the bacterial pathogen are characterized in terms
of pharmacodynamics and resistance.
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A person may contract
pulmonary tuberculosis

K w from inhaling
LN droplets from
a cough or
sneeze by an

infected person

<

Granuloma in
lung tissue

-----

-
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— Lepromatous Leprosy

Fig.4.15 In lepromatous leprosy, nod-
ular dermal and mucosal lesions devel-
op. Nerve inflammation and neuropara-
lysis follow, eventually resulting in muti-
lations.
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— Tuberculoid Leprosy

Fig.4.14 Tuberculoid leprosy is the benign, nonprogressive form of the disease,
characterized by spotty dermal depigmentations.
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Rubella particles. The above image is 500 pixels across, the original measures
4000 x 5000 pixels.
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sdatlaal)
Blall sargall Dl dddle Cile yan dady Mg Bagana 18 oISl dullad

Al clalal Y 4G g

ZAL day Loy Aual) Asja b 50l agh Gaatd B Lghe SalEGud) Jghang Cilaslas

Bacterial diseases transmitted by foods
A UM INCUBATION | TYPICAL FOOD | R (8] SYMPTOMS
PERIOD
Staphylococcus | 1-5 hours Custard, ice Humans Food
aureus cream, potato, poisoning
tuna fish salad Vomiting
Bacilis cereus | 4-18 hours Reheated rice Soll Diarrhea,
vomiting
Clostndium 4-18 hours Cooked meat, Soil, humans | Diarrhea
perfringens stew, gravy animals,
Eschencia coh 24-72 hours | Vanous foods Humans Diarrhea
and water
Eschencia coli 24-72 hours | Undercooked Cattle Hemorrhagic
0157:H7 strain meat colitis
Salmonella 8-48 hours Poultry, meats, | Poultry Diarrhea
ententidis £qos
Shigellz sp. 24-72 hours | Food, water Humans Diarrhea,
fever
Vibno cholera 24-72 hours | Vanous foods, Humans Diarrhea,
seafood, water vomiting
Vibrio 6-96 hours Seafood Warm salt Diarrhea,
parahaemolticus water vomiting
Campyilobacter | 2-10 days Various foods Domestic Diarrhea,
Jjejuni animals fever
Yersinia ? Vanous foods Oomestic Diarrhea
enterocolitica animals
Clostndium 2-4 days Canned food, Soil, house Botulism
botulinum smoked fish, dust
honey
Listensa 1-4 weeks Unpasteunzed Cows Sepsisin
monocytogenes milk products neonhate or
mother
Brucelia species | 1-3 weeks Unpasteunzed Domestic Brucellosis
milk products animals
Mycobactenum | Varies Milk Cows Intestinal
bovis tuberculosis

2ol (upa

<lala
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Incubation period
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Cixe Ua)as Infection spectrum
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ol ipaal Minimum infective dose
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—— Bacterial Morphology

: Fig. 31
a
7 8
12
o c ? 0 il EEE
oo,
13 a G e 14
1. Gram-positive cocci in grapelike 10. Peritrichous flagellation
clusters (staphylococci) 11. Lophotrichous flagellation
2. Gram-positive cocci in chains 12. Monotrichous flagellation
(streptococci) 13. Formation of endospores
3. Gram-positive cocci with capsules (sporulation) in cells of the
(pneumococci) genera Bacillus and
4. Gram-positive, clubshaped, Clostridium (spore stain)
pleomorphic rods (corynebacteria) a) Central spore, vegetative
5. Gram-negative rods with pointed cell shows no swelling
ends (fusobacteria) b) Terminal spore, vegetative
6. Gram-negative curved rods cell shows no swelling
(here commashaped vibrios) c) Terminal spore (“tennis
7. Gram-negative diplococci, adjacent racquet™)
sides flattened (neisseria) d) Central spore, vegetative
8. Gram-negative straight rods with cell shows swelling
rounded ends (coli bacteria) e) Terminal spore
9. Spiral rods (spirilla) and Gram-negative (“drumstick™)
curved rods (Helicobacter) 14. Free spores (spore stain)
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ABSTRACT

This study aims to define the features of the epidemiological picture of leishmaniasis in Tartous through
Safita district in collaboration with the health center of Leishmania in Safita province during the period 2010-
2014.We adopted the recorded data of leishmaniasis cases from the Health center and made statistical analysis to
evaluate the relationship of leishmaniasis prevalence with different variables.

The results demonstrated increasing in both local and expatriate leishmaniasis cases and presence of carrier
vector due to weakness of pest control and anti-insect factors. The emergence of visceral leishmaniasis cases
indicates the presence of a new species of previously unknown Leishmania parasite in the region and may be
explained by the presence of new species of visceral leishmaniasis vectors, or the impact of population migration
during the crisis and lack of security or the entrance of foreigners who carry Leishmania or because of the
proliferation of reservoirs especially stray dogs and wild animals.

KEY WORDS: Leishmaniasis, prevalence, Tartous city.

1. INTRODUCTION

Leishmaniasis is a disease caused by multiple species of parasitic genus Leishmania sp. It is a major health
problem around the world. According to reports of the World Health Organization (WHO), the disease is endemic
in 88 countries and causes annually more than 2 million cases of human infection, including 1.5 million cutaneous
cases and 500,000 visceral infections. There are also more than 350 million people around the world exposed to the
risk of the disease (Alvar, 2012).

Leishmania parasite exists in two forms: The non-flagellated form (Amastigote) which exists in humans and
infected mammals. It is distinguished by the nucleus, cytoplasmic organelles and movement origin (kinetoplast)
without a flagellum. The other form is the flagellated form (promastigote). This form resides in the intestines of
vector insect and in special culture media. It is characterized by its fusiform with a single flagellum, in addition to
other organelles like cytoplasm, nucleus and kinetoplast (Peter E Kima, 2007).

The disease has three clinical forms. The first one is cutaneous leishmaniasis which is caused by the many
species of the genus Leishmania especially L.major and L.tropica. The second form is visceral leishmaniasis caused
by a parasite species L.infantum, L.donovani and L.chagasi. The last form is mucocutaneous leishmaniasis which is
caused by L.braziliensis.

Many studies confirmed the important role of sand fly in the transmission of Leishmania parasite. It has been
regarded as a kind of 70 out of 700 species of sand flies responsible for the transmission of leishmaniasis all over the
world. In Syria, particularly the Syrian coast, 10 species of sand flies belonging to the genus phlebotomus and two
belonging to the genus sergentomyia were recorded (Nabil Haddad, 2015).

The following table shows the most prevalent types of Leishmaina vectors and their ratios in Tartous, including our
study area (Safita) (Maroli, 2009; Dereure, 1991).
Table.1. Most prevalent types of Leishmaina vectors and their ratios in Tartous,
including the study area (Safita)

Vector Prevalence | Leishmana species Resevoir
Phlebotomus papatasi | 36.81% L.major Human, some rodent species and dogs
L.tropica
Phlebotomus tobbi 10.12% L.infantum The reservoir is of a single type that
L.donovani varies from one place to another
Phebotomus syracuse | 40.41% L.infantum Dogs
Sergentomya dentate 7.36% L.tarentolae Reptiles

e Humans in India, dogs in north China, West Africa and Latin America, foxes in France, Spain and Iran, and
rodents in Sudan and Senegal
e Rioux (1991), isolated L.donovani from the vector P.tobbi in Latakia in 1991.
e This vector doesn't transmit leishmaniasis to mammals, although it inhabits the provinces of Tartous and
Latakia
The carrier is an important stage of the epidemiology of Leishmania parasite, as the sandy fly type determines
the species of Leishmania that can be transmitted to humans, due to its physiological characteristics. Environmental
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and nutritional behavior determines how the parasite transmits, and thus that impact is an important key in the policy
of combating leishmaniasis.

2. MATERIAL AND METHODS

The study area: Safita district belongs to the province of Tartous and its center is Safita City. It has an area of 35.575
km? and a population of 92,753 according to statistics in 2013. It is 35 km far from Tartous city, and has a height of
380 m above sea level. Safita has a warm and mild climate and a precipitation rate of annual rainfall 1125 mm. This
area is distinguished by a density of forest and woodland. The community is divided into rural nature (The bulk of
the area) and to urban area represented by the city of Safita (The district center).
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Figure.1. Safita geografic location
Study design:

e We adopted the recorded data of leishmaniasis cases from the center of Health Directorate of Tartous records
about Safita district for the period between 2010 and 2014 (five years).

e The information recorded were classified in tables and graphs for comparison including age, sex, clinical
type of infection, local / expatriate, lesion position and the number of recorded lesions.

e Analysis of the results using gai Square test.

3. RESULTS AND DISCUSSION
Relationship between number of cases and gender: We studied the statistical relationship between number of
cases and gender, where the value of chi square was 0.00010. This indicates that there is no relationship between
gender and infections (independence of variables) in all various degrees of confidence.

Table.2, shows the number and percentage of cutaneous infection by gender in Safita district and its
countryside for the period (2010-2014).

Table.2. Number and percentage of cutaneous infection by gender in Safita district

The total number | The number and percentage | The number and percentage
of cases of cases among males of cases among females
851 (100%) 482 (56.63%) 369 (43.36%)
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Figure.2. The number and percentage of cutaneous leishmaniasis lesions by gender in Safita district and
its suburbs during the years 2010-2014
Relationship between number of cases and age: Table.3, figure.3, show the number and percentage of cutaneous
leishmaniasis in Safita district by age during the period 2010-2014.
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Figure.3. Number and percentage of cutaneous leishmaniasis in Safita district by age during the period
2010-2014
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Table.3. Number and percentage of cutaneous leishmaniasis in Safita district by age during the
period 2010-2014

Age groups (years) | Number of cases | Age groups (years) | Number of cases
01-05 59 45-50 50
05-10 85 50-55 43
10-15 112 55-60 39
15-20 69 60-65 28
20-25 73 65-70 18
25-30 68 70-75 16
30-35 59 75-80 15
35-40 56 80-85 5
40-45 34 85-90 2

Relationship between number of cases and the source: The number and percentage of cutaneous leishmaniasis
depending on the source of infection (Expatriate and local) in Safita district during the years 2010- 2014 were shown
in table.4 and figure.4.

Total number | Number and percentage | Number and
of cases of expatriate percentage of local
851 135 (15.86%) 716 (84.14%)

B Number and
percentage of

expatriate
B Number of local

infections

Figure.4. Relationship between number of cases and source
Statistical significance: The value of chi square is 7.78. This indicates a correlation between the source of infection
(local /expatriate) and the incidence of leishmaniasis with confidence interval of 90%.
Relationship between the number of cases and demographic distribution: Table.5 and figure.5, shows the
number and percentage of cutaneous leishmaniasis cases in rural and urban Safita district during 2010-2014. The
value of square qui test is 7.9. This indicates a statistically significant relationship between demographic distribution
(rural and urban) and leishmaniasis, i.e., correlation of variables with confidence level 95%.

Table.5. Number and percentage of rural and urban cases

Year | Total cases | Number and percentage | Number and percentage of
of rural cases urban cases
2010 | 52 (%96.15) 50 (%3.85) 2
2011 | 100 (%96) 96 (%4) 4
2012 | 73 (%90.41) 66 (%9.59) 7
2013 | 328 (%94.51) 310 (%5.49) 18
2014 | 298 (%92.61) 276 (%7.39) 12
® Total cases  ® Rural cases Urban cases
328
298 310
276
73 96 100
98 50 52
-0 =00 -H0 -HR -mm
2014 2013 2012 2011 2010

Figure.5. Rural and urban cases
Distribution of cutaneous leishmaniasis cases according to the lesions position: Distribution of cases according
to lesion position is shown in table.6, and figure.6. We found that more than half cases are multiple lesions 52%, and
the rest cases were single lesion with higher rate on the arm. The value of square qui test is: 4.91, which indicate that
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there is no statistically significant relationship between number of lesions (one or more lesions) and leishmaniasis,
i.e. independence of variables with a confidence level of 75%.

Table.6. Distribution of lesions according to position

Position number of cases | percentage
the arm 115 18.82%
the leg 97 15.88%
chick 36 5.89%
ear 16 2.62%
shoulder 13 2.13%
back 3 0.49%
chest 2 0.33%
neck 4 0.65%
eye 5 0.82%
more than one position | 320 52.37%
total 611 100%

Figure.6. Distribution of cases according to body position
Visceral leishmaniasis cases: Visceral leishmaniasis (VL) is rare in Syria, but the number of cases has increased
during the Syrian crisis. Here, as shown in table.7, two expatriate VL cases were recorded during 2011-2014, with a
percentage of 0.234% of all recorded cases.
Table.7. Number of visceral leishmaniasis cases

Year | Number of cases | Local | Expatriate
2010 | 0 0 0
2011 | O 0 0
2012 | 0 0 0
2013 | 0 0 0
2014 | 2 0 2

4. CONCLUSION

e According to our study, we found high rates of cutaneous leishmaniasis especially in 2013, due to the
increased density and presence of carrier vector (female sand fly) caused by impaired pest and insect control
and people displacement to more secure places. Our findings correspond with the sudden increase of
Leishmania cases in Lebanon during 2013 which is attributed to the increasing numbers and wide distribution
of Syrian refugees in Lebanon (Ali Alawieh, 2014).

e There were statistically significant correlation between the source of infection (local /expatriate) and the
demographic distribution (rural and urban) with the incidence of leishmaniasis in Safita area. By contrast,
there were no statistically significance between leishmaniasis and other variables (age, gender, site of lesion).

e The emergence of visceral leishmaniasis cases indicates the presence of previously unknown species of
Leishmania parasite genus in the region, may be due to different factors; the presence of new species of
vectors, the impact of population migration after the Syrian crisis, the presence of foreigners who carry
Leishmania, and the proliferation of reservoir animal especially stray dogs and wild animals.

Recommendations:

e Activate or reactivate conducted epidemiological studies to develop an integrated epidemiological map
across Syria.

e Apply the prevention procedures of leishmaniasis, particularly vector control programs, as well as organized
campaigns to exterminate stray dogs that play role as reservoir to some Leishmania species.

e Open specialized sections in the centers of the Syrian health ministry to investigate the sand fly species and
intensity in all provinces, which may help in vector control and elimination.
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ABSTRACT

The study was conducted with the aim of detecting intestinal helminth infection in those living in Lattakia
Governorate, and to determine their species and prevalence through laboratory screening of stool samples for patients
visiting the Microbiology Laboratory at Tishreen University Hospital - Lattakia during the years 2016 - 2017.

By investigating the presence of eggs in the stool samples, the results of the laboratory tests conducted on
the stool samples showed a prevalence of helminth infection in the intestinal tract in the population of Lattakia. Seven
species of intestinal parasitic worms were recorded due to the patients examined: 3 Species of Nematoda (Enterobius
vermicularis, Ascaris lumbricoides, and Ancylostoma duodenale), and 4 Species of Platehelminthes: two species
belong to the class Trematoda: Class: Paragonimus Westermani and Schistosoma mansoni, and two cases belonging
to the class Cestoda: Hymenolepis nana. This study has recorded, for the first time, the infection with Ancylostoma
duodenale and Schistosoma Mausoni in Syria.

The overall prevalence of intestinal helminth infection was reported in patients who were referred to the
Microbiology laboratory in Lattakia during the years 2016- 2017 was 3.77%. The vast majority of those infected
with only one species of intestinal worms, while registered two cases of infection multiplier: Ascaris lumbricoides
and Enterobius Vermicularis.

The study showed that Enterobius Vermicularis is the most common intestinal worms in the population in
Lattakia (13.2%), followed by the Ascaris lumbricoides, then the stalagmites. The prevalence of intestinal helminth
infection in Lattakia was higher among males than females, and prevalence of intestinal helminthiasis was highest
in winter and autumn of 2016-2017.

KEY WORDS: Intestinal parasitic worms, patients reviewed, microbiological laboratory, Tishreen Hospital.

1. INTRODUCTION

Intestinal parasitic diseases spread throughout the world, and constitute a high prevalence in economically
and socially disadvantaged communities in tropical and subtropical regions. This is likely due to poor sanitation and
inadequate hygiene (Allen, 2017; Latha, 2010).

It is estimated that more than 60% of the world's population is infected with intestinal parasites, which
may play a role in pathological disorders that agree with intestinal infections, about 3.5 billion people with intestinal
parasites, 450 million children are infected as a result of these infections. Amebiasis, Ascariasis, Hook worm, and
Trichuriasis are among the 10 most common diseases in the world. These diseases spread to become a global health
problem, especially among children in poor communities in developing countries. The epidemiological assessment
of these diseases usually depends on the number of infections (Prevalence) in the world, because the clinical
symptoms of these diseases are very mild (Hotez, 2009).

Intestinal parasites, whether they are Entamoeba histolytica, Giardia lamblia, or Ascaris lumbricoides and
Taenia sp. one of the most prevalent intestinal parasites worldwide. More than a third of the world's population is
infected with soil-transmitted Helminthes (STH) mainly in developing countries in Asia, Africa and Latin America.
Land-borne worms are parasitic worms that cause disease to humans. Ascaris lumbricoides are the most common
soil-borne worms, with estimated 1 billion lesions. Trichuris trichiura, (hook worms) Necator americanus and
Ancylostoma duodenale each makes up approximately between 600 and 800 million cases (World Health
Organization, 1998).

The medical and health importance of infection of intestinal worms is widespread in the world and affects
a wide range of the population, due to the easy infection in most of the species. Infection with worms such as Ascaris
lumbricoides and Trichuris trichiura and barcodes such as Hymenolepis nana easily occur by eating eggs with
vegetables and water contaminated with sewage waste, as in many regions of the world (Cruz, 2015).

The geopolitical, demographic, economic and social characteristics of third world countries have a
significant impact on the survival of parasitic diseases on the list of unresolved health problems. Climate and
environmental conditions such as high temperatures, increased humidity, social and economic conditions such as
poverty, illiteracy, poor health services, poor hygiene, lack of water security, lack of access to potable water, etc.

July - September 2019 85 JCPS Volume 12 Issue 3



ISSN (Print 0974-2115) (Online 2349-8552)

www.jchps.com Journal of Chemical and Pharmaceutical Sciences
play a major role in the high incidence of intestinal parasites, reduce the chance of combating them and eliminate the
diseases (Dash, 2010; Erismann, 2016; Kang, 1998).

The pathogenic effects of intestinal worms are: toxic effects by enzymes and metabolites and other
spoliation as a result of feeding the worms on the blood of the thaw, such as forceps, absorption of vitamins, and
adverse effects such as blockage of the intestines and impede digestion. These effects appear in the form of
gastrointestinal symptoms (vomiting, nausea, abdominal tingling, diarrhea, constipation), appetite disorder (increase
or decrease) and sensory, motor, psychological and sensory neurological symptoms (Drake, 2000; Davis, 2002;
Thielman, 2004; Al-Shammari, 2001).

Numerous studies have been conducted on the prevalence of intestinal helminth infections in the
population globally and regionally (Al-Shammari, 2001).

In Syria, the study of the species of intestinal parasites and their prevalence in humans has been going on
since 1989. The study was conducted in different regions of the country, including the study of Ebrahim (2004), in
Homs, AL-kofari and Ismail (2008), in Damascus and its countryside, and the study of AL-kofari, Harba (2009) in
Idlib governorate and its countryside, Harba (2009), study Mohammed (2010), the first in the countryside of the
province of Daraa, and the second in the region of Kalamoun - Damascus countryside, in 2014, AL-habbal (2014),
studied the spread of intestinal parasites in individuals living in the region of Kalamoun in Syria, and a first-time
study in the province of Lattakia on the role of intestinal parasites in digestive gastrointestinal disorders involved the
identification of types of intestinal worms and their prevalence in a segment of the population of Lattakia
Governorate.

2. MATERIALS AND METHODS

The stool samples were examined in the microbiology laboratory at Tishreen University Hospital, Lattakia
during the years 2016 - 2017.

The direct method was applied in examining the faecal samples. At least three tests were conducted for
each sample. The examination included the following:
Examination of the faeces: in order to determine the strength (fluid / solid), the color of the stool and its Viscosity
and homogeneity, as well as in the presence of pus, mucus or addicted.
Microscopy of stool samples: The microscopy was conducted directly without coloring, and with coloring using the
solution of iodine. A drop of the physiological serum was placed on a glass slide at one end, and on the other was a
drop of the iodine solution (1, A) (allowing the coloring of intestinal worms and showing some structures and
structural formalities), then mixed homogeneously in the physiological serum and logol solution, covered with a
glass microscope (Fig.1).

In addition, we used the technique of precipitation (Formalin - Ethyl Acetate Technique) by using the trap.
This technique enables us to detect the parasites in as little impurities as possible using physiological solution,
formalin 10%, Ethyl acetate and 10 minutes 2000 cycle / minute method. (Garcia, 1997; World Health Organization,
2008) and then colored preparations in the logol for the resulting sediment were prepared and examined under the
microscope at magnification 40 x 100 x.
Depending on the shape and dimensions, the diagnosis of intestinal worms by detecting their eggs in the
faeces and determining them was adopted. (Haghighi, 2009; Al-Hindi, 2009).

3. RESULTS AND DISCUSSION
Identifying the types of parasitic intestinal parasites of the population in Lattakia: The laboratory examination
of stool samples have shown the prevalence of intestinal helminth infection in the population in Lattakia through the
presence of eggs in the stool this was done after isolating the samples and studying their morphological characteristics
and microscopic dimensions, and their compatibility with global studies and research (World Health Orgnization,
2004).

It was found that the samples contain 7 types of intestinal helminths, 3 types of Nematoda Enterobius
vermicularis, Ascaris lumbricoides, Hook worm (Ancylostoma duodenale), 4 types of flat worms (Platehelminthes):
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Two types belonging to the class of Trematoda are: Paragonimus westermani and the schistosoma mansoni, and two
types of barcodes Class: Cestoda is the Hymenolepis nana.

Here we review the morphological and micrometric parameters of the isolated intestinal helminth eggs
identified in our study.
Nematoda: Three types of eggs were recorded for three different types of worms:
Enterobius vermicularis: Although the diagnosis of this worm depends mainly on the method of cellophane, and
rarely would the eggs or worms in the adult stool be seen, we have been able to notice more than once to see the eggs
of this worm in the stool and once recorded the presence of female worm when filled with eggs was recorded, Figure
(2, A, and B). The eggs of the worm were characterized by their convex, asymmetrical, oval shape on one end more
than on the other, transparent, measuring 56.07 microns in length and 25.43 microns in width, consisting of a double
transparent prust (Fig.2).

) .‘ a"‘ ‘ ; #E“- ]
A ; TR C
Figure.2. Female Serpentine W|th eggs inside (A, B, C) magnlflcatlons 4%, 10%

Ascaris lumbricoides: This worm is known as the abdominal long because it is the longest intestinal catheter, caused
by the so-called Ascariasis. We have identified two types of fertilized and unfertilized eggs in the feces where the
fertilized eggs are almost spherical in color, brown, the eggshell is equipped with inflorescences of ornamentation
or protruding protrusions, a distinct embryonic mass of 55-75 x 35-50 um, and non-fertilized eggs larger, slightly
oval, less distinctive and sometimes with non-existent decorations, the embryonic mass is unclear (Fig.3).

@
A : a B
Figure.3. Ascaris eggs, A: non-fertilized eggs, B: fertilized eggs 40x
Ancylostoma duodenale: Hookworm, also known as the hookworm, is a dangerous intestinal tract where it feeds on
the blood and remains, associated with the intestinal mucosa through its oral cavities to absorb blood and interstitial

fluid. The eggs of the worm were easily identified by their distinctive shape, oval-shaped with a thin transparent
crust. A fetal mass was observed in the center of the egg (figure.4)
BRI T L R e e

™

Figure.4. Ancylostoma duodenale. Egg 40x
Types of flatworms Plathelminthes: 4 species belonging to two different classes, two species belong to the
row of ribbons, and two species belonging to the class of penalties:
Row of barges: Cestoda:
Type of dwarf species Hymenolepis nana: The eggs of this worm were easily distinguished by their unique,
colorless shape, measuring 35-45 microns, with two outer and inner casing between them. There are two symmetrical
protrusions of 4 - 8 cilia. The egg contains a hexacanthus embryo (Onchosphere) (figure.5).
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Figure.5. Hymenolepis nana dwarf egg 10x, 40x
Taenia saginata: The case of an infected child has been reported by the mother of a 13-year-old girl whose daughter
suffers from wasting, anemia, and lack of growth. Clinical symptoms that the child is aware of occasionally trigger
an occasional tickling of small white worms outside of defecation. That the girl had received treatment for the
infection of intestinal worms without a stool test did not lead to healing or improve the health of the girl. The mother
was asked to bring a sample of worms inserted in a sterile plastic container with a minimum of 70% alcohol.

At the time of the test, by using the magnifying glass and the microscope, they were identified as gravid
segments of the tapeworm (Taenia saginata). The dimensions of the pieces were observed. The rectangular openings
on the sides of the pieces were shown in Fig.6A. The average length of the piece was 0.8 x 0.5 cm, the average
diameter of the eggs was 30.6 microns, and after taking the measurements for the pieces and the eggs, the pieces
were sent to the anatomy laboratory Patients at Tishreen Hospital to conduct histological sections sure diagnosis.

A microscopic examination of the tissue sections of the cut showed the observation of the uterine branches
within the segment, and the spherical egg-shaped agglomerate with the densely shaped, hexacanthus embryo (6, C,
D).

.|

A
Figure.6. A: The gravid segments of Taenia saginata, B: egg 40 x, C, D:

A section of tissue in the gravid segment and the concentrations of eggs in the center 20 x
Trematoda: Two different types of eggs belonging to two types of worms were identified: 1 - schistosoma mansoni:
We could distinguish the eggs of this worm microscopically through the shape and size of the distinctive egg and the
presence of lateral side fork, which is an important diagnostic component of this egg. Schistosoma mansoni was
large, oval in color, brown to golden, with a smooth translucent cover with a long, clear side fork. The eggs ranged
between 114-175 x 45-70 micrometers. Figure.7.

Y

Figure.7. Schistosoma mansoni eggs 40 x
Schistosoma mansoni is one of the most dangerous parasites in human life and is second only to malaria.
Schistosoma mansoni, a mesenteric blood vessel, is one of the flatworms belonging to a separate species of sex. It
feeds on blood, causing human schistosomiasis.
Paragonimus westermani: This species belongs to the female genital herpes, which affects the lungs, and its eggs
are exposed with the eucalyptus and feces. We could see its eggs in the feces, which appeared oval, large in size, 80-
120 x 45-70 pm in color, brown, thick egg crust. Figure.8.
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Figure.8. ija‘radohirﬁus: \}Qééterrhani, egg 40x
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While reviewing the results, we noticed that the number of isolated intestinal helminth isolates was higher
in 2017 than 2016, and this foreshadows the deterioration of the health situation as a result of the continued war in
the country and the weakness of services (Table.1).

Table.1. Diversity of intestinal worms recorded in 2016 - 2017.

Year | Species number of intestinal parasites recorded | Species of intestinal parasites recorded
Enterobius vermicularis
Ascaris lumbricoides

2016 | 4 Ancylostoma duodenale
Schistosoma mansoni
Enterobius vermicularis
Ascaris lumbricoides

2017 | 6 Ancylostoma duodenale

Hymenolepis nana
Taenia saginata
| Paragonimus westermani

Based on the results of previous local studies conducted in several Syrian areas, it was found that the

incidence of spastic force was first recorded in Syria in this study.
Determining the prevalence of infection and parasitic intestinal parasites isolated and changes during the
seasons: The number of referred patients of the microbiology laboratory to conduct a stool test during 2016, 2017:
610, 90% of them were children between the ages of 3-12 years of paediatric clinics and outpatients, in addition to
few stool samples from women's clinics, glands and digestive tract. The number of infected intestinal helminths was
27 patients with a prevalence rate of 3.77%. The vast majority of patients had only one species of intestinal helminth,
while two cases of infection were reported with the presence of worms (Ascaris lumbricoides and Enterobius
Vermicularis), the second with worms (Ancylostoma duodenale and Paragonimus Westermani). Syria is involved in
military operations.

In Table.1, Enterobius Vermicularis were the most prevalent intestinal worms in the population of Lattakia
(2.13%), followed by the Ascaris lumbricoides and then Ancylostoma duodenale, in contrast to the results of the
previous local studies presented in Syria (World Health Orgnization, 2004), Ascaris lumbricoides was one of the
most common worms, and prevalence was higher than that recorded in the study with the results of many previous
studies conducted in Syria.

Table.2. Prevalence of intestinal helminths infection in patients visiting microbiological laboratory at
Tishreen University Hospital in Lattakia and its changes by sex during 2016-2017

Year Total Number of infected referred according to the species of parasite
number | E. Ascaris Ancylostoma | H. T. Sch. p.
of vermicularis | lumbricoides | duodenale | nana | saginata | mansoni | westermani
referred
patients
for stool
exam
2016 17/197 10 3 4 - 1
2017 6/413 3 2 1 1 1 1
Sum 610 13 5 5 1 1 1 1
Prevalence 2.13 0.82 0.82 016 0.16 0.16 0.16
rate%
Year Number of infected referred Number of referred patients for
with helminths according to stool exam according to gender
gender
Male Female Male Female
2016 11 5 131 66
2017 4 3 245 168
Sum 15 8 376 234
Prevalence rate% 3.99 1.31

The study also showed that the incidence of intestinal helminth infection in Lattakia was higher among males
than in females. The percentage of infection in males was 3.99% and that of females was 1.31%. The results were
consistent with many local and international studies (Stephenson, 2000).
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The researchers also confirmed that Ascaris lumbricoides and Ancylostoma duodenale transmitted through
the soil are among the most common intestinal worms that inhabit human intestines. The Enterobius Vermicularis is
among the most prevalent in the world, with 30% of the world's children suffering from scorching.
As for the seasonal changes of intestinal helminth infection in the population in Lattakia, Table.3.
Table.3. Quarterly changes in intestinal helminth infection in the population in Lattakia
during the years 2016-2017

Year Season Number of referred patients Number of infected Infection rate %
for stool exam persons with helminths
2016 Winter 33 4 12.12
Spring 54 3 5.56
Summer 68 4 5.88
Autumn 42 6 14.29
Sum 197 17 8.63
2017 Winter 60 4 6.67
Spring 114 1 0.88
Summer 147 - -
Autumn 92 2 2.17
Sum 413 7 1.69

The prevalence of intestinal helminths was highest during the winter and autumn of 2016 and 2017. This
may be due to seasonal food. People eat fresh vegetables such as lettuce, parsley and cabbage in addition to the rainy
season, which contributes to the transmission of the pathogens and spread them in the environment, and some
researchers have confirmed that temperatures and humidity play a greater role in the development of forms and stages
of infectious intestinal parasites.

The study also showed that the incidence of intestinal helminth infections in Lattakia was higher in 2016
than in 2017. This may be due to the poor social, economic and health conditions in the various regions due to the
current security situation in the country and its decline and improvement of economic and social conditions in 2017
In 2016. However, the burden of intestinal diseases can be reduced through support and provision of health awareness
programs in health centers accredited in different residential areas in parallel with schools that are highly competent
in terms of Cost and capability.

As this group is responsible for maintaining the infection of intestinal parasites and spreading them in the
community. Insufficient access to basic health services such as clean water, provision of health services, etc.,
improvement of economic and social conditions, and health safety tools in occupations associated with the possibility
of intestinal parasitic worms.

Most studies (Stephenson, 2000) have shown that intestinal worms rarely cause death to humans. Instead,
disease burden is associated with a lower mortality rate than acute and chronic effects on the health and nutritional
status of the host. The infection of intestinal worms weakens the mental and physical development of children, the
decline of cultural level, and the disruption of economic development.

4. CONCLUSIONS AND RECOMMENDATIONS

Registering 7 types of intestinal helminth worms in patients who were referred to the Microbiology
Laboratory at Tishreen University Hospital in Lattakia. - The general prevalence of infection of intestinal parasitic
worms in patients visiting microbiology laboratory at Tishreen University Hospital was 3.77%. The Enterobius
Vermicularis were one of the most common intestinal worms in Lattakia Governorate (2.13%), followed by Ascaris
lumbricoides.

The study showed that the prevalence of infection of parasitic intestinal parasites in the province of Latakia
was higher in males than in females. - The highest prevalence of infection of intestinal parasitic worms in the province
of Lattakia was in the winter and autumn of the years 2016 and 2017.
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ABSTRACT

Here the general aspects of Toxoplasma gondii infection will reviewed in short, Generally, Toxoplasma
gondii is a parasite that causes the toxoplasmosis with complications varying from mental diseases to death. It is
estimated that at least a third of the world human population is infected with T. gondii, suggesting that it is the most
common parasitic infections worldwide. Many of people carry the Toxoplasma parasite, but very few have symptoms
because the immune response controls of the infection intensity.

KEY WORDS: Toxoplasma gondii, infection, host, diagnosis, 1gG, IgM.

1. INTRODUCTION

Toxoplasmosis is a disease caused by parasitic infection Toxoplasma gondii which affect humans and
animals alike. Healthy individuals who become infected with Toxoplasma gondii often do not develop any symptoms
because their immune system keeps the parasite from causing illness. Up to 95% of the population has been infected
with Toxoplasma without developing any symptoms (World health organization, 2015).

Although the parasitic infection T. gondii usually without symptoms in adults, when illness occurs, it is
usually being “flu-like” symptoms that last for weeks to months. However, the parasite remains in their body in an
inactive state and can becomes reactivated if the person becomes immunosuppressed, it causes serious health
problems for pregnant women, especially when the transmission of the infection moves to the fetus, as the
transmission of the parasite to the fetus causes many of the symptoms of mental retardation, blindness,
hydrocephalus, small Head size (Microcephaly) or may even lead to death.

Although the rate of transmission of the disease from the mother to the fetus tends to decline in the early
stages of pregnancy, the vulnerability of the fetus to the disease is high when it occurs in the early stages of pregnancy
and result in the death of the fetus in the womb or at birth. Early transmission leads to fetal death or abortion. If the
fetus is infected in the second and third trimesters, it will be normal at first and does not show symptoms until 4-12
weeks after birth.

T.gondii infections occur in different ways, such as by drinking contaminated water or eating food with

infected cat feces or by eating poorly cooked meat which contain spores, or by passing from the pregnant mother to
the fetus through the placenta, often during the stage of acute infection with rapid phase transmission (Tachyzoite)
(World health organization, 2015; Veeranoot Nissapatorn, 2013; New Zealand Food Safety, 2008).
Discovery of the parasite: Toxoplasma gondii was first discovered in a small rodent in Tunisia in 1908 by
researchers Nicolle and Manceaux in the North of Africa (Ctenuductylus gundii). This rodent settled in the southern
Tunisian mountains. In 1909, Splendor observed the infection in rabbits, birds and humans in different parts of the
world. Recent studies have shown that the Arched convex is the only type of Toxoplasmidae family, which has two
stages: sexual and non-sexual. In 1923 Janku noted parasite bags in the retina of an infected child diagnosed with
Congenital toxoplasmosis, with hydrocephalus and microphthalmia.

In 1937, Wolf and Cowen were able to diagnose parasites in newborn babies. In 1948, Sabin and Feldman

discovered the first serological test to diagnose parasitic infection, called the Dye test, which helped to explain the
high incidence of parasitic infection in different communities. In 1952, Wilder realized the role of chronic infection
in the retinal necrosis of the retina (Innes, 2010).
Description and Classification of the parasite: Toxoplasma gondii take the form of crescent shapes, which are
compulsory in the host cells, the t.gondii cell consists of rounded end and a spiked end. The nucleus is near the end
of the spiral, and conoid which responsible for ruining the wall of the cell host (Dubey, 1998; Arnault Graindorge,
2016).

Endoplasmic reticulum

Plasma membrane —#

Figure.l. Structure of Toxoplasma gondii

July - September 2019 65 JCPS Volume 12 Issue 3


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Innes%2C+E+A

ISSN (Print 0974-2115) (Online 2349-8552)

www.jchps.com Journal of Chemical and Pharmaceutical Sciences
There are three species of Toxoplasma genus: (T. gondii, T. bahaiensis, and T. hommandi.
T. gondii includes three strains (I, Il, 1l1). The incidence of strain (I) is very severe in rats and may cause

congenital malformations in humans. The incidence of strains (1) and (111) is low in virility (Boughattas, 2011).

The second strain is more common in humans, while in animals, the third strain is the most common type
Strains I, 11, 1l can cause human infection, but strain Il is superior in causing the infection, especially in AIDS.
T.gondii belongs to the primary animals within the phylogenetic division of the kinematic complex. The conical
curve is classified by Levin as follows: Kingdom: Protista, Phylum: Apicomplexa, Class: Sporozoa, Sub class:
Coccidia, Order: Eucoccidia, Sub order: Eimeria, Family: Sarcocystidae, Sub family: Toxoplasmatinae, Genus:
Toxoplasma, Species: gondii
Methods of Infection: World Health Organization (WHQO) estimates that every year there are over 1 million cases
of toxoplasmosis in the European region caused by contaminated food.

T.gondii is one of the most widely spread parasites in the world. This parasite is transmitted to humans and
animals in many ways. Many factors contribute to the transmission of toxoplasmosis. Large numbers of Oocysts are
deposited with cat feces and maintain their ability to cause infections. When cats are infected, the feces of the infected
cats are the source of infection for the birds, and the animals upon eating weeds and herbs contaminated with the
Oocysts. The carnivores are infected upon eating raw meat containing the parasites. People get infected from eating
poorly cooked meat, especially sheep and pigs meat, indicating that these animals have an important role in the
transmission of the disease to humans, and the meat of sheep is very important in the transfer of human infection in
Arab countries. People and animals can be infected by eating contaminated food with Oocysts or drinking water
contaminated with the feces of infected cats.

Symptoms of infection appear within 10-20 days after eating poorly cooked meat, and within 5-20 days after
ingestion of ovarian sores. Oocyst, poultry meat and poultry are of little importance in this field. The parasite can be
transmitted through the Mouth and the mucosa lining the eye, nose, pharynx, and respiratory tract.

The infection can be transmitted from the pregnant mother to her fetus by the Placenta (Transplacentally),
which is one of the important methods in the transmission of the disease in humans and animals. This infection is
often acquired during the acute phase of the disease, by the rapid transition of the Tachyzoite. The infection can also
be transmitted through the use of non-pasteurized milk and its products. Infection can occur during blood transfusion,
as well as after transplantation.

Another source of infection is the consumption of food and vegetables contaminated with egg feces
containing egg bags. For parasites is one of the important methods of transmission of the disease to vegetarians due
to contaminated vegetables, and the incidence of infection is higher in the breeders of cats. Insects such as flies and
roaches transmit eggs bags from cat’s feces to food (Veeranoot Nissapatorn, 2013; Buzby, 1996; Patcharee Chaichan,
2018).

Life cycle and parasite phases: The life cycle of T.gondii was not known before 1969, in 1972, Dubey and Frankel
confirmed that cats are the definitive and intermediates hosts of the parasite at the same time while birds and rabbits
are only intermediates.

There are two forms of T.gondii infections (Patcharee Chaichan, 2018):

Bradyzoites Cysts: Spherical or oval - shaped, measuring from 30-300 microns, contains several hundred of
Trophozoite, resulting from asexual reproduction, which gradually file the inside of the host cells and compressed
on each other, each of cysts is surrounded by a thick and resistant wall.

Sporozoites Oocysts: Oval-shaped surrounded by a thick and resistant wall, measuring 9-14 microns, resulting from
sexual reproduction in the Enterocytes of the cats. Oocysts contains two sporocysts inside each of them four
sporozoites development later into merozoites.
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Figure.2A. Bradyzoites Cysts Figure.2B. Sporozoites Oocysts
The life cycle of T.gondii consists of two stages:
Sexual stage in definitive host: This stage occurs when the definitive host eats the infected intermediates host
(Mouse, bird...) where intestines Sap in the intestines ruptures the bradyzoite cysts wall releasing trophozoites which
in turn infect new cells of the lining of the intestines. These trophozoites develop to microgametes and marcogametes,
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the fertilized macrogametes forms a wall and development to Oocyst with tow sporoblasts each containing 4
sporozoites, which is passed in the feces of the cat.
Asexual stage in intermediates host: This occurs when the intermediates host eats Contaminated food with Oocysts,
the intestines Sap in the intestines ruptures the Oocyst wall releasing the sporozoites which in turn infect the lining
of the intestines and move with the bloodstream and lymph to achieve new infections in the cells of other organs and
tissues such as the heart, brain, lungs and eyes. At this stage the host body excretions antibodies to prevent the spread
of the infection, the spores become slow and surrounded by a thick body and turn into a cysts filled with bradyzoites
(William J Sullivan, 2012; Florence Robert-Gangneuxa, 2012; Ira J Blader, 2010).

Intermediate hosts: Definitive hosts:
‘mammals, birds Felids
s strupture
&

Figure.3. Life Cycle of Toxoplasma gondii

Symptoms of disease: Most human infections with T.gondii are asymptomatic, but infection may result in severe
clinical disease and in some cases be fatal. Here we can distinguish between three types of clinical forms of disease:
Acquired form: the infection is caused after eating meat infected with Oocyte or vegetables contaminated with it.
Symptoms of disease is flu-like Symptoms with low fever, muscular pain, swollen lymph nodes, lethargy and
headache. Enlarged lymph nodes are the most commonly observed clinical manifestation of human toxoplasmosis
(Hill, 2002).

Congenital form: Congenital toxoplasmosis occurs when T. gondii parasite moves from the pregnant mother to her
embryo through the placental barrier, causing congenital toxoplasmosis. This is followed by acute maternal infection.
The severity of infection depends on pregnancy period. If the mother is infected early in pregnancy and without the
use of a medicine for the parasite T. gondii, the embryo is often affected by the infection, resulting in the death of
the embryo in the womb or at birth as the early infection is linked to death. The embryo is affected by the reactivation
of the disease. The rate of transmission to the embryo is approximately 15% during the first trimester of pregnancy,
and 30% in the second trimester and 60% in the third trimester. These congenital defects can include ocular
toxoplasmosis, hydrocephalus (big head), deafness, mental retardation and intracranial calcifications (Florence
Robert-Gangneuxa, 2012).

Figure.4. New baby born infected by congenital Toxoplasmosis (Dubey1988)
Ocular Toxoplasmosis: causing eye pain, blurred vision, and possibly permanent damage, including
blindness. Although most cases of toxoplasmosis resolve on their own, for some, inflammation can be treated with
antibiotics and steroids (Young-Hoon Park, 2013).

Figure.5. Ocular Toxoplasmosis
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In immunocompetent patients, 80-90% of all non-symptomatic lesions are symptomatic with Cervical

lympho - denopathy or similar symptoms of flu (A flu-like illness) in patients with Immuno-deficient. Patients often
have central nervous system (CNS) or may develop myocarditis or Pneumonitis. In AIDS, toxoplasmosis causes
encephalitis. The most common lesions are intracranial lesions, and most of the infections in women with AIDS
occur as a result of reactivation of chronic injury.
The incidence of Toxoplasmosis and its relationship to abortion: Toxoplasma gondii is one of the parasites that
crosses the placenta and infects the fetal. It is considered a common parasite that responsible for both severe
congenital birth defect and fetal Toxoplasmic encephalitis. Though most of infected patients are asymptomatic, the
congenital fetal toxoplasmosis may result in abortion, stillbirth, or severe mental retardation; infections in late
pregnancy may be asymptomatic but present with retinal or neurological damage later in life However, the most
common pregnancy complication is fetal loss. Studies and research have shown a link between brucellosis,
miscarriages and congenital malformations (Mohamed Abdelgadir Shaaeldin, 2018; Mousa, 2011; Nariman H
Darweesh, 2018; Fatemeh Ghasemi, 2015).

AL-Hamadani and Mahdi conducted a study on 81 samples of women with recurrent miscarriage, with
18.5% using IHAT compared to women with normal pregnancies (Al- Hamadani, 1997).

The highest incidence of this test was in the age group 36-40, or 83.33%. In ELISA, 38 IgM was positive

from 114 cases, or 33.33%, with the highest incidence in the 36-40 age group by 40.0%. The IgM immunoglobulin
had 54 positive cases out of 114 cases, or 47.37%. The highest rate of infection was in the 15-25 age group, with
55.56%. In the PCR test, 14 samples from 75 samples were tested. In the 2-25 age group with 29.41% (Razzak,
2005).
Prevention of Disease: To prevent human colonic parasitic parasites T.gondii, hands must be washed with soap and
water when meat is handled and all the meat-processing tools must be cleaned to eliminate the Infectious phases of
the parasite. Animal meat should be cooked to a degree of 64°C before eating, and tasting food while being cooked
should be avoided. Pregnant women should avoid salt.

Several studies have been conducted on cat immunization to prevent, form and secrete egg sacs using Tocus
(263). These studies have provided good results but have not yet determined the length of the immunization period
that is formed in cats. There are experiments being conducted to immunize farm animals by reducing the harmful
effects of the disease and then the spread of the disease in humans (Louis, 2013; World health organization, 2015).
Diagnosis: The determination of IgM and IgG in blood samples helps in sure toxoplasma infection (IgM only or
both IgM and 1gG). Generally, IgM antibodies increase within the first week of infection, then decrease and disappear
within two weeks. 1gG increases within two weeks to two months after infection.

When determining the level of antibodies during serological examination we will find many possibilities:
Negative 1gM, Negative IgG: Indicates that the infection has not occurred before and thus the person is not
prevented from infection later.

Positive IgM, Negative IgG: Indicates that the infection occurred from about a week to two weeks and here must
Procedure double check. If IgG rates remains negative indicates that the infection is not chronic and person is not
prevented from infection.

Negative IgM, Positive 1gG: Indicates that an old infection has returned and activated again or that the infection is
acquired resulting for example from blood transfusion.

Positive IgM, Positive IgG: Indicates that an infection occurred about two months ago and if the body immunity is
good, the rates of 1gG will gradually decrease and the person will be prevented from infection later.

Sabin-Feldman dye test (DT), immunofluorescent antibody test, ELISA, latex agglutination test (LAT), and
modified agglutination test (MAT) can be used for detection of IgM and IgG antibodies.

Sabin-Feldman dye test depends on the inability of tachyzoites to absorb the blue dye in tested blood samples,
in the latex agglutination test (LAT) soluble antigen is linked on latex particles, and agglutination is observed when
the positive serum is added. (LAT) is rapid and easy to detect 1gG antibodies. In the indirect (ELISA) test, the antigen
is coated onto the solid phase and the sample containing antibodies are added, the antigen-antibody reaction is
enhanced by the addition of a secondary enzyme-linked antibody (Quan Liu, 2015).

While laboratory diagnosis depends on the presence of IgM and IgG antibodies and on the parasite isolations,

molecular techniques such as polymerase chain reaction (PCR), have recently appeared to improve the laboratory
diagnosis of Toxoplasmosis (B1 gene amplified by using certain primers). Although these techniques are inconstant
because of large diversity of target genes and primers, in addition to other factors associated with the proficiency of
laboratories (Leandro Emidio Teixeira, 2013; Atieh Farhadi, 2017).
Treatment: The treatment of toxoplasmosis is done by using pyrimethamine (Daraprim) 25 to 50 mg / day for 1
month with Trisulfapyrimidines at 2-6 g / day. The two compounds inhibit the production of nucleic acids, protein
and dihydrofolate reductase in the parasite. Folic acid (leucovorine) with a dose of 10 - 25 mg/day concomitantly to
avoid the toxic effect of pyrimethamine on the bone marrow as it affects folic acid metabolism.
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In the pregnant mother, T. gondii is treated with Rovamycin (Spiramycin) to prevent transmission of the
disease to the fetus. In France, Spiramycin has been used for several years to treat toxoplasmosis during pregnancy,
and to prevent transmission of the infection to the fetus. If the infection is identified in the fetus through the
embryonic fluid, pregnant women are treated with Daraprim, Pyrimethamine and Sulfadiazine, which are given after
the first trimester or after 18 weeks of gestation. Folic acid should be given along with the two compounds to avoid
the toxic effect of biryamine on the bone marrow.

In acute cases of retinochoroiditis, 75 mg of pyrimethamine is given daily for 3 to 5 days. Clindamycin is
used intravenously for the treatment of encephalitis in AIDS patients. Clindamycin can also be used with Sulfadiazine
to treat chorionic retinitis and encephalitis, and there are other effective drugs against T. congenital typhoid T. gondii
including Azithromycin, Dapsone, Roxithromycin, Clarithromycin, Rifabutin, MinocycliNe, Atovaquone.
Corticosteroids should also be used when fecal manifestations occur due to its anti-inflammatory effect on the eyes
(Holland Aldaym Joseph Stone Doggett, 2018; Senaka Rajapakse, 2013).

2. CONCLUSION

Toxoplasma gondii is the most common protozoan parasite. It can be transmitted by handling with
contaminated animals, meat or having contact with food, water, or dust contaminated with cat feces.

Toxoplasma transmission from Person to person occurs only from mother to her child, she passes the parasite
to the developing fetus through the placenta.

Many cases of toxoplasmosis can be prevented and treatment. It's advised to procedure early Laboratory
testing for diagnosis and health education towards avoiding eating uncooked meat and avoiding contact with cats are
recommended for prevention of abortion or defects during pregnancy.
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ABSTRACT

This study aims to identify the epidemiological profile of tuberculosis in Tartous governorate, due to the
increase in the number of infections in the governorate during the period (2012-2016). The recorded data on TB
cases at the Department of Communicable Diseases were adopted for the study using statistical analysis to assess the
situation of tuberculosis, taking into account the different variables (age — gender - type of tuberculosis - places of
infection in the center of the province and its country sides - treatment protocols).

The study included 741 cases, more than half of the cases (411 cases, 55.5%) were pulmonary tuberculosis,
both open and closed. The results showed an increase in the incidence of tuberculosis due to the absence of awareness
campaigns and the migration of the population during the crisis to the province of Tartous, the decline in the level of
income and low immunization level as a result of increasing cases of malnutrition. Thus, further studies are
recommended in order to detect the spread of lymphatic, bronchial and polypathy.

KE YWORDS: Tuberculosis, prevalence, Tartous province.

1. INTRODUCTION

Mycobacterium tuberculosis is the causative agent of tuberculosis, which often affects the lungs, lymph
nodes, bones, meninges, urinary tract and urinary system (the most common form of non-pulmonary tuberculosis is
urinary tuberculosis), reproductive system and many other organs, as a primary or subsequent injury to pneumonia.
Tuberculosis is treatable and can be prevented.

Tuberculosis is one of the top 10 causes of death worldwide. It is important to mention that open
pulmonary tuberculosis spreads from person to person through the air. A person with low immunity needs to get a
few of these germs to become infected with tuberculosis. Recently, about a quarter of the world's population has
been found to have underlying tuberculosis, meaning people have been infected with TB but have not yet developed
the disease.

It is very important to take the samples properly before starting treatment with the need to confirm the
diagnosis because the treatment of tuberculosis is long with adverse side effects of antibiotics for the length of
treatment required for recovery. Samples should be transferred to the laboratory immediately in sterile-sealed
containers to avoid possible bacterial overgrowth (many samples contain normal flora). Samples should be
refrigerated, or kept in a cooler, if the transfer to the laboratory takes longer than one hour.

In case of TB outside the pulmonary, a biopsy is required for diagnosis. Here, too, care should be exercised
carefully; as the biopsies should be placed in sealed containers and delivered to the laboratory in dry containers or
to add 5 mL saline solution and never be put in formalin because the latter will Kill the living organisms.

The Mantoux test - also referred to as the tuberculosis test - is an important diagnostic test for active TB,
especially in children. However, the negative test of Mantoux does not rule out the disease clinically. It was found
that about 20-30% of patients with active TB may show negative results when tested by Mantoux, knowing that it is
not common to perform specialized tests (including DNA amplification testing techniques, such as polymerase chain
reaction (PCR).

These tests can be used for quick identification if the patient's sample contains mycobacterium
tuberculosis. It is necessary to consider the emergence of false negative cases based on the quality of the sample
provided, and on the number of tuberculosis mellitus in the sample.

10.4 million people were infected with tuberculosis in 2016 worldwide, and 1.7 million people died of the
disease. According to the World Health Organization (WHO), about 95 percent of TB deaths were found in low-and
middle-income countries.

The continued crisis in Syria and the decline in the supply of therapeutic drugs to tuberculosis in some
provinces and the withdrawal of some health centers from the service adversely affected the efforts to diagnose
tuberculosis and treatment and prevention, where Syria before the crisis achieved high health gains in the prevention
of tuberculosis with a low prevalence of tuberculosis of about 85 Per 100,000 people in 1990 to 23/000 100 in 2011.
But during the crisis, prevention of tuberculosis, diagnosis and treatment of MDR-TB declined. It is important to
mention the methods of diagnosing the disease in Tartous province, which includes:
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o Diagnosis of tuberculosis in adults where this is done if the patient's cough usually lasts for 3 weeks or more,
and is associated with sunburn in addition to one of the following symptoms: general fatigue - night sweats
- fever - lack of appetite.
o Diagnosis of pulmonary TB, depends on the diagnostic evidence adopted by the National Committee for TB
Control in the Syrian Arab Republic, which includes the examination of:
Throat and pharynx: Upper respiratory tracts are often complications of pulmonary disease.
Esophageal tuberculosis: examination of cerebrospinal fluid (chemical - biological - bacterial).
Bone tuberculosis: clinical symptoms + radiograph + biopsy when available
Renal tuberculosis: clinical symptoms + sterile parenchyma + examination of bacillus three times in a row and then
in urine after 24 hours + dermal imaging of urethra + transplant bacillus bovine
Diagnosis of tuberculosis in children: The positive Tuberculosis with cough is rare in children, and most children
are unable to do so. This does not mean neglecting their treatment. The most important points to be considered are:
e Having a family story in contact with an elderly patient who has a positive lung.
¢ abnormal radiological manifestations that show a unilateral largeness in the lungs or spasms in one of the
lungs
e Positive tuberculosis test greater than 10 mm in a child who is not vaccinated or overturned tuberculosis test
for positive after a control period or positive tuberculosis test greater than 15 mm in a vaccinated child.
o Clinical signs of tuberculosis, coughing for 2-3 weeks without improvement treated by antibiotics.
e Results of examination of the detachments of the stomach.
Therapeutic program of the Ministry of Health in the Syrian Arab Republic:
First therapeutic program CAT 1 Target group: Cases of Pulmonary and extra Pulmonary; Duration of treatment
6 Months Excluding Tuberculosis Meningococcal, the treatment lasts for 9 Months which includes:
o Intensive Quadratic treatment for two months: (isoniazid- ethambutol - streptomycin - pyrazinamide)
e continuous binary treatment for 4 months bivalent (isoniazid-rifampicin)
Second therapeutic program CAT 2 Target group: Previously targeted cases (treatment failure on CAT 1 and
relapses and postoperative treatment) Duration of treatment is 8 months
e Two month. 5-drugs treatment (isoniazid- ethambutol - streptomycin - pyrazinamide - rifampicin)
e Quadratic treatment for one month (isoniazid-ethambutol - streptomycin - pyrazinamide)
e tripartite treatment for three months (isoniazid-rifampicin -ethambutol)
Third therapeutic program CAT 3 - Target group: It is a prevention program. It provides protection from
infection to people who come in contact with patients, as well as those who are at risk of being infected. The program
consists of a single treatment (isoniazid) for 6 months.

2. MATERIALS AND METHODS

The Area of Study: Tartous province forms the southern part of the western waterfront of Syria. With a 90 km long
beach. It has an area of about 80 square kilometers and has a population of about one million according to the census
of 2013. Its climate is warm and moderate, the rain is very variable in many parts of the winter, spring and autumn
and the rainfall rates to 1000 mm. This area is characterized by dense forests and mountainous areas. The community
is divided into a rural nature (the largest part) and an urban area represented by the city of Tartous, which is the
capital of Tartous province.

{ S
Figure.l. The location of the province of Tartous
The Design of the Study: The study adopted the data recorded for TB cases from the Department of Communicable
Diseases in Tartous Governorate for the period 2012 - 2016.
o Information was recorded in tables and charts for comparison including age, gender, incidence, and protocols
used in treatment.
o Results were analyze using the Chi-square test.
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3. RESULTS AND DISCUSSION
Relationship between the number of cases and the gender of the infected: We studied the statistical relationship
between the number of cases and the gender, and we found a relationship between gender and infection. But these
differences are according to sociocultural components such as income, awareness. And behavioral components like
smoking, alcohol etc. not due to sex hormones differences.

Table.1. Number and percentage of infections by gender in Tartous region and rural areas (2012-2016)

Year | Number of infections in males | Number of infections in females | Total number of infections
2012 | 76 (59%) 54 (41%) 130
2013 | 107 (72%) 43 (28%) 150
2014 | 114 (64%) 66 (36%) 180
2015 | 89 (66%) 46 (34%) 135
2016 | 95 (66%) 50 (34%) 145
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Figure.2. Classification of Infections by gender
Relationship between the number and percentage of TB cases in Tartous province and its country sides:
Table.2 and Figure.3, show the number and percentages of TB cases in the center of the province, and in rural areas
for the period 2012-2016.
Statistical significance: The value of the Kay box test is 5.9. This indicates a statistically significant relationship
between the demographic distribution (within the center of the province) and the prevalence of the population. This
implies a correlation between the variables and the 95% confidence level.
Table.2. Shows the number and percentage of TB cases in Tartous province and its country sides during the

period 2012-2016

Number  of  infections | Number of infections in | Total number
outside the province center | the center of the province | of infections
511 (69%) 230 (31) 741

[l Total number of infections
B Number of infections in the

800 741 center of the province

700 [l Number of infections outside
600 T the province center

500

400

300 230

: i
1 2 3
Figure.3. Classification of infections by the center of the province and country sides
Relationship between the numbers of infections by year: Table.3 and Figure.4, show the number of infections by
year for the period 2012 - 2016. Here, we find that the infections started to increase gradually during 2012 and 2013,
and this accompanied with the start of the influx of citizens to Tartous province due to the crisis from several
provinces until 2014 where The number of infections reached a peak in line with the increase in the number of
arrivals to the province, but in 2015-2016 the number of infections began to decline and reached similar numbers
recorded before the crisis.
Table.3. Number of infections by year
2011 | 2012 | 2013 | 2014 | 2015 | 2016
115 [ 130 | 150 | 180 | 135 | 145
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Figure.4. Shows the number of infections by year

Relationship between the Tuberculosis infections and Place of infections: Table.4 and Figure.5, show the
distribution of cases according to the incidence of tuberculosis, where we found that more than half of the cases
recorded were open and closed pulmonary tuberculosis.
Statistical significance: The value of the Chi-square test is 2.6, indicating that there is a statistically significant
relationship between infection and TB; Correlation between variables at 85% confidence level.

Table.4. Distribution of cases according to the incidence of tuberculosis

o

TB infections by location of infection | Number of infections
Open pulmonary tuberculosis 251 (31%)
Closed pulmonary tuberculosis 160 (21.5%)
Lymphatic tuberculosis 150 (20%)
Thrombocytopenia 138 (18.4%)
Esophageal tuberculosis 18 (2.3%)
Renal tuberculosis 16 (2%)
Bone tuberculosis 14 (1.8%)

® Thrombocytopenia ¥ Total of infections

® Esophageal tuberculosis ' Open pulmonary tuberculosis

0 ® Renal tuberculosis Closed pulmonary tuberculosi
," = Bone tuberculosis Lymphatic tuberculosis
w P
100 D51
l =) . ) - -
Figure.5. Classification of Tuberculosis infections by Place of infections

Protocols used for treatment: Table (5) and Figure (6) show the protocols used for treatment according to the
Department of Communicable Diseases in Tartous Province.

Table.5. Shows the protocols used in the treatment

Protocols used to treat TB infections | Number of cases
CAT1 560
CAT2 115
CAT3 68
W Total of infections
7 W CAT1
53 Il CAT2
3 W CAT3

Em
1 2 3 4
Figure.6. The protocols used in the treatment
Relationship between number of cases and age: Table.6 and Figure.7, shows Number and Percentage of
Tuberculosis in Tartous Region and Rural Areas by Age during the Period 2012-2016
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Table.6. Classification of Tuberculosis Infections by Age Groups

www.jchps.com

Age Group Number of Cases Age Group Number of Cases
Less than a year 75 (10.1%) 41-45 years 43 (5.8%)
1-5 years 35 (4.3%) 46-50 years 50 (6.3%)
6-10 years 17 (2.2%) 51-55 years 52 (7%)
11-15 years 15 (2%) 56-60 years 34 (4.6%)
16-20 years 55 (6.5%) 61-65 years 31 (4.2%)
21-25 years 83 (11.2%) 66-70 years 14 (1.9%)
26-30 years 80 (10.8%) 71-75 years 16 (2.2%)
31-35 years 77 (10.4%) Above 75 years 23 (2.8%)
36-40 years 57 (7.7%)

T |

16 17

E
‘ 55 57 M 50 32
o= 14
2 3 4 5 6 7 8 9 10 11 12 13 14 15

®Lessthanayear =(1-5) =(6-10) =(11-15) =(16-20) =(21-25)
(26-30) #(31-35) - (36-40) w(41-45) u(46-50) «(51-55)
u(56-60) u(61-65) =(66-70) =(71-75) mup to 75
Figure.7. Shows tuberculosis infections by age group
As noted in the statistical records, 51 (68%) of the 75 cases in children under one year had the lymphatic
tuberculosis following vaccination, and 50% of the cases of lymphatic disease were present in children under the age
of 5. and there was an increasing in tuberculosis infections by age between (21-35) years. Our interpretation is based
on the possibility an error may have occurred in the way of giving the vaccine and a weak response, especially
cellular immunity, which plays an important role in the prevention of tuberculosis.
Table.7 and Figure.8, shows the distribution of lymphatic disease by age.
Table.7. Classification of lymphatic infections only by age group

Age group Number and % of infections Age group Number and % of infections
Less than a year 51 (34%) 26-35 years 17 (11.33%)
1-5 years 24 (16%) 36-45 years 7 (4.7%)
6-15 years 9 (6%) Above 45 years 21 (14%)
16-25 years 21 (14%)

21
2 3 4 5 6 7

u (6-15)
mup to45

® Lessthanayear ® (1-5)
w (26-35) = (36-45)
Figure.8. Classification of infections (lymphatic tuberculosis) by age group
4. CONCLUSIONS

Based on our study, we found that there is an increase in the incidence of pulmonary tuberculosis in both
open and closed types, particularly in 2014, due to the increase in the number of arrivals to the center of the province
and its various regions this year, and the lack of awareness campaigns which we attribute to the crisis in the country,
which affected preventive health care in the affected areas in particular. This is not due to the inefficiency of programs
in the prevention of health carried out by the members of the Ministry of Health, on the contrary, the Directorate of
Health in the province and the efforts in the rest of the province have made extraordinary progress and in preventing
the health situation from collapsing despite the overwhelming circumstances and the challenges they faced.

Our results coincide with the sudden increase in TB cases in Lebanon over the past years due to the increasing
number of Syrian refugees in Lebanon and their widespread distribution and exposure to the most severe
environmental, social, food and health problems in the overcrowded communities, with the absence of primary and
preventive health care in particular.
July - September 2019
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We found a significant statistical relationship between the numbers and percentages of infection in the center
of the province and in rural areas. There is also a statistical indication of the types of tuberculosis in the center of the
province and its countryside. We did not note the statistical significance between tuberculosis and some variables
such as gender. We found that the highest rate of lymphatic disease was among children under one year of age, which
accounted for 68% of the total number of infections among this age group and after taking the BCG vaccine, and
50% of the injury rate among children under 5 years was a lymphoma.

This study also showed that tuberculosis affects mainly the productive group in society and thus impedes the
economic development of both the individual and society (Table.6). This corresponds to the study of Gajbhare
(2015).

Recommendations:
e Activation of many epidemiological studies in preparation for an integrated epidemiological map throughout

Syria.

Implementing TB prevention measures through awareness campaigns in all media

e The establishment of mobile medical teams in rural areas and in densely populated neighborhoods to
investigate the incidence of tuberculosis

e The patient's full commitment to the drug treatment specified with the application of the principle of follow-
up treatment by the health units

e In different areas with periodic examinations every 3 months to follow the development of the condition of
the patient during the treatment period and after a period of two years.

e Taking radiographs and performing laboratory tests for all suspected cases is a minor injury

e The absolute commitment of preventive vaccination programs, especially children, with additional
vaccination campaigns in cooperation with the World Health Organization

o Application of pre-screening programs for expatriates to ensure that they are free from tuberculosis.

e Adopting the school feeding program for primary school students in cooperation with the UNICEF
organization, particularly in schools in the city centers and the elementary schools in rural areas.
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ABSTRACT

Objective: In view of the serious prevalence of helminth and ease of infection, our research focuses on the detection of the prevalence of helminth eggs
in the Sourani Dam Lake (Tartus governorate) water reflecting the health services and environmental circumstances in this region.

Methods: The study was carried out on water samples of AL-Sourani Dam Lake with the aim to investigate the quality of water from October 2015 to
September 2016 and verify the existence of helminth eggs according to their characteristics.

Results: Our results showed a presence of helminth eggs such as Ascaris lumbricoides, Taenia saginata, and Hymenolepis nana in water samples. The
total prevalence was 1.57 egg/L. T saginata eggs were the most prevalent, followed by the eggs of A. lumbricoides, while the eggs of H. nana were the
least prevalent, especially in summer and autumn.

Conclusion: Due to the presence of helminth eggs in samples, it is recommended that sewage treatment plants be established and that health
awareness be increased to decrease their prevalence.

Keywords: Helminth, Prevalence, Al-Sourani Dam Lake, Contamination.
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INTRODUCTION

According to the World Health Organization (WHO), 133 million people
suffer from infection with helminths, especially in developing countries,
and 88% of the reasons are due to decrease in each of the personal
hygiene and the use of household sanitation [1,2].

Helminths are worms causing a wide variety of diseases called
helminthiases. Helminth eggs are discharged to the environmentin feces,
the oral-fecal route is the main dissemination pathway of the disease.
They enter the body by unpurified drinking water or in uncooked meat
or even after swimming or walking on contaminated soil [3,4].

Helminths cause different symptoms according to their species, but
generally lead to bleeding and decreasing in blood clotting, abdominal
pains, nausea, vomiting, diarrhea, and vitamin deficiency, some studies
have shown a loss in weight, height, and hemoglobin in children who
infected with Ascaris [5-8].

Some of the helminths live in a simple life cycles (direct, one host) such
as Enterobius vermicularis with just one host in which there are growth,
development and toreproductionm, or maybe live a complex life cycles
such as Schistosoma and Taenia sp. which have an intermediate host
where only they grow and develop in addition to definitive host where
sexual maturity and reproduction occur [9,10].

Humans are the primary hosts for the helminth infections and most of
the helminths reproduce sexually in the human host, producing eggs or
larvae that pass out of the body and infect the secondary host [11,12].

METHODS

Study area description
AL-Sourani Dam is located in the coastal mountains in the province of
Tartus-Syria. It was built in the high part of “Al-Mareiqa” river to the

northeast of the Sheikh Badr area about 10 km west of the town. The
dam was established in 2004 with height 41.3 m and storage volume
4.5 million cubic meters (Fig. 1a and b).

Water samples were collected from study sites monthly during October
2015 to September 2016 from three locations on AL-Sourani Dam Lake
(entrance, center, and exit) using clean plastic containers (10 L) for
each location.

Laboratory analysis of helminth eggs in the samples was carried out
according to the modified Bailenger method [13] as recommended by
the WHO in “Wastewater Analysis for Agricultural Use” [14].

Samples preparation steps

We left the water samples in the laboratory for 2 h for precipitation and
removed about 90% of the supernate by pipette, the precipitates were
divided into tubes and centrifuged at 1000 g (g=centrifugal force) for
15 min. We reassembled the precipitates in one tube and centrifuged
again at 1000 g for 15 min.

The precipitate was suspended in buffer solution (pH=4.5) and then
we mixed it with ether (2:1) and centrifuged again to get three layers
(precipitate in the down, buffer solution in the middle, and ether in the up),
the precipitate was suspended again in zinc sulfate (5:1). Finally, we got
the last precipitate by micropipette and put it on McMaster counting slides
for examination under a microscope in magnifications (x10, x20, and x40).

The numbers of eggs were calculated in a liter of the sample according
to the following equation:

N = AX/PV
Where:

e Nis the number of eggs/L of sample
e Aisthe number of eggs calculated in McMaster counting slide
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e Zisthe final product size (ml)
¢ Pisthe volume of McMaster counting slide chamber
¢ Vis the volume of the primary sample (L).

Helminth eggs were identified based on the international classification
criteria which were accredited in the classification of helminth eggs
(shape, size, and nature of the covering surface), the results were
analyzed using the Chi-square test [10,15].

RESULTS

Our results showed the presence of different types of helminth eggs.
By carrying out a morphological and standard assessment of these
eggs on the basis of the international classification criteria, we were
able to identify three different types of helminths: Eggs of Ascaris
lumbricoides which is classified in Nematoda class - Nemathelminthes
phylum, and eggs of two species (Hymenolepis nana and Taenia
saginata) which were classified to Cestoda class - Plathelminthes
phylum.

The eggs of A. lumbricoides were readily differentiated by their oval
shape, brownish color, and thick outer wall. The size of the eggs
was 67 x 42 um (Fig. 2a), with regard to Taenia sp. We have identified
their eggs according to the spherical shape and double-striated wall in
addition to the presence of oncosphere within the egg (Fig. 2b); these
eggs are expected to belong to Taenia saginata due to the habits of
people eating only beef there. The egg of H. nana is characterized by its
morphological specifications and we could easily identify it through its
spherical shape with a diameter 30-45 um (Fig. 2c). Its color was gray

Fig. 1: (a) AL-Sourani Dam Lake (b) AL-Sourani Dam Lake
(uploaded by Google earth)
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and the shell consists of double membrane: Outer smooth and inner
thin which spread out between them about 4-8 filaments [10].

Our results showed that the total prevalence of helminth eggs in the
water of AL-Sourani Dam was 1.57 eggs/L which is higher than the
maximum permissible limit of the WHO (11 egg/L) [16].

T saginata eggs were the most prevalent at a rate of 2.78 eggs/L
followed by the eggs of A. lumbricoides at a rate of 1.67 eggs/L, Table 1.

The value of Chi-square test is 0.99. This suggests a statistically
significant relationship between the average of helminth eggs
prevalence according to the seasons, we also found that the high
prevalence was for Taenia sp. in the summer (4 eggs/L). In general,
Taenia sp. had the highest prevalence during the year, whereas H. nana
had the lowest prevalence, Fig. 3.

DISCUSSION

Our study confirmed that the eggs of helminths, especially
A. lumbricoides, Taenia sp., and H. nana, are the most helminth eggs
that recorded in different environmental samples, especially water
surface, sewage, and vegetables; this is due to their ability in resistance
the external conditions more than other helminth eggs [9]. Our results
agree with many other studies [8,17,18].

Other studies showed that Ascaris eggs are not the most common
helminth eggs. In America, the prevalence of parasitic helminth eggs
in wastewater samples was as follows: Ascaris>Toxocara>Toxascaris>
Trichuris>Hymenolepis, while the prevalence of helminth eggs in France
was as follows: Taenia>Trichuria>Toxocara>Ascaris [19,20].

The presence of eggs has changed during the year and the greatest
prevalence in the water of AL-Sourani Dam was in summer and autumn.
In Table 1, this is due to water levels low during these two seasons due
to decreasing rainfall rates and continuous use of water for irrigation,
thus increasing the concentration of contamination in water, including
helminth eggs, especially with uncontrolled access of some local
wastewater to the lake in a direct or indirect way.

CONCLUSION

Our results showed that human waste that is thrown directly without
treatment into AL-Sourani Dam water or into its tributaries makes

Fig. 2: (a) Ascaris lumbricoides egg. (b) Taenia sp. egg. (c) Hymenolepis nana egg

Table 1: Average of helminth eggs prevalence during the year

Season Average of eggs prevalence during the seasons Total prevalence rate eggs/L
Taenia sp. A. lumbricoides H. nana

Winter 0.27 0.76 1.56 0.86

Spring 0.47 1.56 2.23 1.42

Summer 0.07 1.78 4 1.95

Autumn 0.23 2.56 3.33 2.04

Number of registered eggs/L 0.26 1.67 2.78 1.57

A. lumbricoides: Ascaris lumbricoides, H. nana: Hymenolepis nana
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Fig. 3: Average of helminth eggs prevalence during the year

water unsafe for drinking or even for irrigation. Our results showed
that the total prevalence of helminth eggs in the water of AL-Sourani
Dam was higher than the WHOs maximum permissible limit [16]. The
density of helminth eggs in water is used as an indicator of water quality
and thus the possibility of disease infections. Therefore, we recommend
the establishment of sewage treatment plants and prevention of
contaminated water flow and the conduct of periodic examination of
water [10,15,18,21-24]. Besides, the development of drugs used in
therapy [25].
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ABSTRACT

Objective: Ebola virus disease (EVD) is a life-threatening viral disease. Death rate ranges between 30% and 90%, the first EVD outbreak was reported
in the 1970s in Zaire. The global danger of this virus requires the need for producing effective vaccines and drugs is facing its outbreak threat. Even
though there is no available commercial vaccine so far against EBOV, a few vaccine candidates are under evaluation to examine their therapeutic
efficacy.

Methods: Based on many types of research, we present in our review the properties of the E. virus and EVD, the ongoing efforts to develop diagnostics,
vaccines, and drugs for the cure of EVD.

Results: Despite the efforts of health organizations to study, reduce and treat Ebola infection, there are still many challenges including the early
diagnosis and control of infection among people in addition to finding a suitable treatment and vaccine in addition to many social and medical reasons.

Conclusion: The good clinical knowledge about the disease and infection control is very important to fight against the outbreaks. Therefore, it is

necessary to develop training programs to increase awareness about the diseases in affected areas.

Keywords: Ebola virus, Outbreak, Treatment, Hemorrhagic fever.
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INTRODUCTION

EBOV infects primarily humans, monkeys, and bats; but other species
such as mice and fawns may also contact infection. There are five
identified species of EBOV, four species (Zaire ebolavirus, Sudan
ebolavirus, Tai Forest ebolavirus, and Bundibugyo ebolavirus) are known
to infect humans and cause disease, whereas Reston ebolavirus is
non-human primate pathogen [1-3].

Ebola virus is the causative agent of Ebola hemorrhagic fever (EHF).
The first infection was recognized in 1976 in the Northern Democratic
Republic of Congo, in Zaire as well. Since then, E. virus disease (EVD)
became endemic in Africa. Among these epidemic areas, 318 cases
were recorded in DRC, and 284 cases were recorded in Sudan and
two different species of EBOV were confirmed: EBOV-Zaire and EBOV-
Sudan. In 1977, one fatal case due to EBOV was reported in Zaire, and
EBOV subsequently reemerged with 34 cases, 22 of which were fatal in
Sudan in 1979. No further cases were recorded until 1994.In 1995, EVD
due to EBOV reemerged in the DRC [3-7].

The chronology of previous EVD outbreaks according to the WHO is
shown in Table 1.

Structure of E. virus

E.virusis a filamentous shape virus with dimensions of 800 nm
long and 80 nm in diameter and has an encapsulated single-stranded
negative RNA [9]. There are seven expressed proteins by Ebola:
Nucleoprotein  (NP), glycoprotein (GP), RNA-dependent RNA
polymerase (L), and four structural viral proteins: (VP24), (VP30),
(VP35), and (VP40) (Fig. 1) [10-13].

The role of these proteins is summarized as follows:

e NP: Essential for RNA encapsulation

e GP:Essential for the attachment of the virus to the host cell membrane
and entering the nucleocapsid of the virus into the host cytoplasm

e VP24: Essential for virus assembling and in transcription by being
a part of the nucleocapsid structure [14]

e VP30: Suppression of viral RNA silencing

e VP35: Binds to NP to remove the nucleocapsid to facilitate the
transcriptional expression

e VP40: Required for virus localization out of the host cell membrane
and gives filamentous shape to virus together with GP and helps
maintain the structural integrity of the virion [15-17].

LIFE CYCLE

The natural reservoir host of E. virus is fruit bats and accidental hosts are
humans and non-human primates. E. virus can be directly transferred
by blood or body fluids such as urine, saliva, sweat, feces, breast milk,
and semen. E. virus also can be transferred by sexual contact [19-23].

After entering the body through small wounds on the skin or mucous
membranes, the virus targets monocyte/macrophages and dendritic
cells. The infection then spreads through the lymphatic vessels to
regional lymph nodes and from there causes secondary viremia
infecting the spleen, liver, and adrenal glands (Fig. 2) [13].

Steps of the viruslife cycle: Viruses attach to the hostreceptors by GP which
is endocytosed into vesicles in the host cell. Then, the viral membrane
fuses with the vesicle membrane, and the nucleocapsid is released into the
cytoplasm. The transcription of RNA process begins with the binding of
the polymerase complex to a single binding site located within the leader
region of the genome. The complex then slides along the RNA template
and sequentially transcribes the individual genes in their 3’-5" order.
Encapsidated, negative-sense genomic ssRNA is used as a template for
the synthesis (3'-5") of polyadenylated, monocistronic mRNAs and, using
the host cell’s ribosomes, tRNA molecules, etc., the mRNA is translated
into individual viral proteins, with an increase of viral protein levels, a
switch occurs from translation to replication. Assembly starts by the
nucleocapsids which accumulate in the perinuclear region; then it is
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Table 1: The chronology of previous EVD outbreaks

Year Country EVD Cases Deaths
2018-2019 The Democratic Zaire Ongoing
Republic of the
Congo
2018 The Democratic Zaire 54 33
Republic of the
Congo
2017 The Democratic Zaire 8 4
Republic of the
Congo
2015 Italy Zaire 1 0
2014 Spain Zaire 1 0
2014 UK Zaire 1 0
2014 USA Zaire 4 1
2014 Senegal Zaire 1 0
2014 Mali Zaire 8 6
2014 Nigeria Zaire 20 8
2014-2016 Sierra Leone Zaire 14124*  3956*
2014-2016 Liberia Zaire 10675%  4809*
2014-2016 Guinea Zaire 3811* 2543*
2014 The Democratic
Republic of the
Congo
2012 Democratic Bundibugyo 57 29
Republic of Congo
2012 Uganda Sudan 7 4
2012 Uganda Sudan 24 17
2011 Uganda Sudan 1 1
2008 Democratic Zaire 32 14
Republic of Congo
2007 Uganda Bundibugyo 149 37
2007 Democratic Zaire 264 187
Republic of Congo
2005 Congo Zaire 12 10
2004 Sudan Sudan 17 7
2003 Congo Zaire 35 29
2003 Congo Zaire 143 128
2001-2002 Congo Zaire 59 44
2001-2002 Gabon Zaire 65 53
2000 Uganda Sudan 425 224
1996 South Africa Zaire 1 1
1996 Gabon Zaire 60 45
1996 Gabon Zaire 31 21
1995 Democratic Zaire 315 254
Republic of Congo
1994 Cote d’Ivoire Tai Forest 1 0
1994 Gabon Zaire 52 31
1979 Sudan Sudan 34 22
1977 Democratic Zaire 1 1
Republic of Congo
1976 Sudan Sudan 284 151
1976 Democratic Zaire 318 280
Republic of Congo

*Including Suspect, Probable and Confirmed EVD cases. Source: World Health
Organization [8]. EVD: Ebola virus disease

transported to the budding sites at the plasma membrane. Budding occurs
at the plasma membrane where VP40 and GP play important roles in the
budding process. Finally, the virion is released [25-28] Fig. 3.

Symptoms of the disease
The incubation period usually extends 5-7 days, although it can be as
minimum as 2 days and as maximum as 21 days.

Approximately 95% of the patients show signs within 21 days after the
infection which is the recommended period for the follow-up of the disease.

Typical symptoms include fever, profound weakness, diarrhea,
abdominal pain, cramping, nausea, and vomiting for 3-5 days and
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Fig. 1: Structure of Ebola virus [18]

may persist for up to a week. Laboratory complications including
elevated aminotransferase levels marked lymphocytopenia, and
thrombocytopenia may occur.

Clinical EHF is featured by sudden onset of fever, fatigue, chills, general
malaise, headaches, myalgia, anorexia, and gastrointestinal distress
within 3-13 days following exposure to the virus [23,30-32].

DIAGNOSIS

Rapid and reliable diagnosis of EVD is essential for appropriate and
effective patient management. Diagnosis of suspected cases is confirmed
by EBOV-specific laboratory tests that detect the EBOV genome
(e.g., reverse transcriptase polymerase chain reaction [RT-PCR]) [33].
Duringthe period of Ebola infection, viral RNA can be detected by RT-PCR
in saliva, tears, sweat, breast milk, urine, vaginal fluid, and seminal fluid
regardless of the acute disease [9,12]. Infection can also be diagnosed
by measurement of the EBOV antigen or specific antibodies [34], IgM
antibodies can be detected starting from 2 days after the first symptoms
appear and disappear after 30-168 days. IgG response is generally
considered to start between 6 and 18 days post-onset of illness and
remains detectable for years [3]. In the past 10 months, the West Africa
EVD outbreak has stimulated the development of new diagnostic tests,
including rapid antigen detection tests and nucleic acid detection tests
such as loop-mediated isothermal amplification assays [34].

INFECTION CONTROL AND TREATMENT

Immediate isolation of infected cases is very important before
proceeding in any action [32]. The risk of E. virus infection can be
decreased by averting contact with blood or body fluids from infected
people, addition to avoid visiting the patients in the hospital, and by
careful hand washing and hygiene [12]. It is necessary to abstain from
breastfeeding for the possibility of transmission of the virus through the
milk, in addition to safe sex practices, especially after the appearance of
infection after the recovery of infected people [19].

So far, there is no authorized safe and effective treatment for EVD.
Current treatment is merely supportive, including the control of pain
and secondary infections, as well as fluid therapy [35]. Symptoms and
complications of EVD should be treated immediately after they occur.
Hypovolemia due to massive fluid loss through vomiting and diarrhea
is the most common symptom of EVD. Thus, it is necessary to maintain
fluid volume by modulation. The electrolyte ratios regulate the daily fluid
input and output. It was also observed that antiemetic and antidiarrheal
drugs may limit the massive loss of fluids and should be approved [36]
when disseminated intravascular coagulation develops. They must control
the coagulation factors, the remedy of thrombocytopenia and anemia. In
addition, respiratory failure is more often secondary to EVD complications,
and therefore, oxygen therapy in severe cases should be used [17,37-39].
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Table 2: Table of drug clinical trials

Product/company Phase

Trial location

Description

Favipiravir Fujifilm/Toyama, Japan Phase II

TKM-100802 (siRNA) Tekmira,
Canada

Phase I1

ZMapp Mapp USA Phase II

MIL-77 MathWorks, China Phase |

BCX-4430 Biocryst, USA Phase ]

Interferons Phase I1

Amiodarone Observational

Atorvostatin+Irbesartan
+Clomiphene

Amodiaquine

Brincidofovir Chimerix, USA Phase 11

By INSERM in
Guinea: Conakry,
Guéckedou,
Macenta,
Nzérékoré

By Oxford
University in Kerry
Town, Sierra Leone

By NIAID in Liberia,
Sierra Leone and
the United States of
America

By Quotient Clinic
in the UK

By Guinea MOH in
Coyah, Guinea

At the Lakka and
Goderich ETU in
Sierra Leone

Sierra Leone

Médecins Sans
Frontiéres (MSF)

By Oxford
University at the
ELWA 3 Clinic,
Monrovia, Liberia

Used to treat influenza

The drug has been administered to around 200 patients who
received 9 days of oral treatment. There is no control group
The EU has announced preliminary findings from these trials
which show the antiviral may be effective in treating patients
with early-stage EVD. In adults and adolescents with a low to
moderate viral load, the case fatality rate was 15% (vs. 30%,
historically). WHO is taking a cautious interpretation given
the lack of concurrent controls in the study

siRNA - a short RNA sequence that cleaves Ebola RNA in
cells and prevents virus multiplication. Treats 100% of
infected monkeys

A clinical trial started in early March 2015 in Port Loko,
Sierra Leone, led by Oxford University with funding from the
Wellcome Trust

The trial was halted on June 19 on the grounds of having met
one of the clinical endpoints. Continuing enrolment was not
likely to demonstrate an overall therapeutic benefit

The product has been used on several patients under
compassionate use

A multi-country, the multisite randomized controlled trial
opened to enrollment in Liberia and the United States

in February 2015 and in Sierra Leone in March 2015.
Enrollment is ongoing - currently, more than 35 patients
have been enrolled

No data on efficacy are available yet

Preparations to extend this trial to Guinea (in collaboration
with INSERM) are in progress

Efficacy in monkeys comparable to Zmapp

To date, used in two expatriated patients under
compassionate use

IND for Phase I filed in China

Prioritized for use on Ebola patients in the condition of not
interfering with the clinical assessment of the efficacy of
Zmapp

Broad-spectrum direct-acting nucleoside analog

Phase I safety trial is underway. No efficacy trial is planned
until safety data have been analyzed

Approved for the treatment of Hep B and C and multiple
sclerosis

Used to treat cardiac dysrhythmia

Was used compassionately in approximately 80 patients

in Sierra Leone and reportedly reduced case fatality ratio
when compared with local historical norms. The statistical
significance of this result is not known due to variations in
case fatality rates across sites and overtime

This treatment is no longer being used

Approved for cholesterol control/hypertension/infertility,
respectively

Apparently used to treat some patients in Sierra Leone;
however, there has been no confirmation from the treatment
centers that such studies took place, and no clinical data on
the patients are available. Therefore, no conclusion on utility,
safety or efficacy is possible

Antimalarial products were provided to all patients entering
Ebola treatment centers. When MSF switched from an
antimalarial containing lumefantrine to one containing
amodiaquine, the case fatality rates dropped

It is not known if this is due to the efficacy of amodiaquine
against Ebola or the toxicity of lumefantrine in patients with
EVD

An antiviral used to treat CMV

Clinical trial halted and abandoned; the drug has been
deprioritized for use in Ebola treatment

Source: World Health Organization [40]
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Table 3: Table of vaccine clinical trials

-62

Product/company

Phase Trial location

ChAd3-ZEBOV GlaxoSmithKline and PHAC

rVSV-ZEBOV NewLink Genetics and Merck Vaccines USA

Ad26-EBOV and MVA-EBOV Johnson and Johnson and Bavarian Nordic

Recombinant protein Ebola vaccine candidate Novavax
ChAd3-ZEBOV GlaxoSmithKline and PHAC

VSV-EBOV NewlLink Genetics and Merck Vaccines USA
VSV-EBOV
ChAd3-ZEBOV GlaxoSmithKline and PHACand VSV-EBOV NewLink Genetics

and Merck Vaccines USA
VSV-EBOV NewLink Genetics and Merck Vaccines USA

Phase | By VRC at NIH, USA

By Oxford University in the UK

By CVD in Mali

At the University of Lausanne, Lausanne, Switzerland
By WRAIR in the US

By NIAID in the US

By CTC North GmbH in Hamburg, Germany

At Albert Schweitzer Hospital in Lambarene, Gabon
At the University of Geneva, Geneva, Switzerland

At the IWK Health Center, Halifax, Canada

By KEMRI Wellcome Trust in Kilifi, Kenya

By the University of Oxford in the UK and NIAID, USA
TBD, Kenya

TBD, Uganda

TBD, United Republic of Tanzania

Australia

TBD, Cameroon

TBD, Ghana

TBD, Mali

TBD, Nigeria

TBD, Senegal

By WHO, Médecins Sans Frontiéres and Government
of Guinea in Conakry, Guinea

By Médecins Sans Frontiéres, WHO and Government
of Guinea in Conakry, Guinea

By US NIH and MOH Liberia in Monrovia, Liberia

Phase |

Phase |

Phase |
Phase II

Phase III
Phase III
Phase I1/111

Phase III By US CDC and MOH Sierra Leone in Freetown, Sierra

Leone

Source: World Health Organization [41]
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Fig. 2: Ebola virus transmission. Source: Centre for Disease Control [24]

WHO has issued a document for the classification, testing, and use
of drugs in patients who are infected with the E. virus, as shown in
Table 2 [11].

With the global effect of the West Africa outbreak EVD, research and
development for new Ebola vaccine candidates have been stimulated,
though no authorized vaccine is currently available. Previously, the
development of vaccine candidates has led to the initiation of Phase [, 11,
and III human clinical trials, Table 3 [29,41].

CONCLUSION

The current EVD outbreak urges the health care and public health systems
to respond to infectious disease emergencies and develop the healthcare
infrastructure in developing countries and to increase awareness in
countries at risk for EVD imported cases [3,7]. Human Ebola outbreaks
usually occur unexpectedly with a subsequent rapid spread from person to
person. E. viruses are highly contagious infectious. Understanding the clinical
aspects, immediate diagnosis and suitable treatment are major steps toward
the prevention of death and transmission of the virus to other people [9].
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Fig. 3: The life cycle of Ebola, Source: ViralZone, Swiss Institute of Bioinformatics [29]
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ABSTRACT

Lymphatic filariasis (LF) is a tropical disease caused by infection with the parasitic filarial worms: Wuchereria bancrofti, Brugia malayi, and Brugia
timori. The symptoms of this chronic disease appear in adults (in men more than in women) and include damage to the lymphatic system, arms,
legs, and genitals, which cause significant pain, reducing productivity, and social problems. LF is a cause of continued disability, pain, disfigurement,
and sexual disability in the world, so the knowledge of the disease and the infection control is very important. In addition to the importance of
prevention, that includes giving medicine and using controlling ways of mosquitoes. Moreover, the prevention of disease is important, that includes
giving medicine and using controlling ways of mosquitoes. However, although the efforts of health organizations to reduce the LF infections, there are
still many challenges including the early diagnosis and control of infection among people.
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INTRODUCTION

Lymphatic filariasis (LF) is the second most common mosquito-
borne disease globally. LF infection occurs by exposure to mosquito
bites. There are three parasites, which cause human LF, Wuchereria
bancrofti, Brugia malayi, and Brugia timori all of them are transmitted
by Anopheles, Aedes, and Culex. W. bancrofti is responsible for more than
90% of infections globally, while B. malayi is mostly contributed to the
transmission of the remainder. The third parasite, B. timori, is common
in a few countries in Southeast Asia [1].

These parasites block the body’s lymphatic nodes and vessels. This
blockage causes fluids to collect in the tissues, which can lead to huge
swelling, called “lymphedema” [2,3].

LF infection is chronic; this is due to the long life of the worms and
accumulation of infection with time. Many people may be infected
without being noticed, but after a long term, some people may develop
severe chronic symptoms including hydrocele and lymphoedema [4].

HISTORY OF FILARIASIS

Although there are no manuscripts about LF before the 16 century, but
the historical evidence of LF can be ratified through ancient artifacts
which suggested that the disease may have been found about 2000
BC such as a statue of Pharaoh Mentuhotep depicting swollen limbs
(Fig. 1a) [5], also the replicas of illustrations which were found on the
wall tomb of Tutankhamen depicting the prince of Punt and his wife
who suffer from elephantiasis (Fig. 1b) [6].

Some early scientific discoveries in filariasis history include the
following

Jean-Nicolas Demarquay found microfilariae in hydrocele liquid of
a Cuban in Paris (1863). In 1866, Wucherer found microfilariae in
chyluria, and it was found for the 1* time in blood samples by Lewis
(1872). Bancroft recognized a female adult filarial worm in the
lymph node ulcer of the arm (1877). In 1877, Sir Patrick Manson,
the distinguished pioneer of tropical medicine found microfilariae
in the stomach of bloodsucker mosquito and later, he detected the
microfilariae nocturnal periodicity (1879). The name Filaria bancrofti
was given by Cobbold, in 1877, and the generic name Wuchereria was

given in 1878. Male adult worms were found by Sibthorpe (1888) while
the male filaria was found in the seminiferous hydrocele by Shichiro
Hida (1903). Erwin Von Baelz detected microfilariae in the blood
(1876). In Tokyo, Yushitaro Matsuura found a female adult worm in an
inguinal lymph node (1896). Later, a lot of work was done in defining
various manifestations of filariasis and the aim of current researches is
concentrated on prevalence, treatment, transmission cycles, and newly
discovered species [6-10].

EPIDEMIOLOGY OF LF

There are 120 million people in tropical and subtropical areas of the
world infected with LF, about 25 million men have the genital disease
(hydrocele) and almost 15 million, mostly women, have lymphoedema
or elephantiasis of the leg. The total population requiring preventative
chemotherapy is 57% living in the Southeast Region of Asia (9 countries)
and 37% living in the African Region (35 countries) [11].

Many kinds of mosquitoes can transmit the parasite, depending on the
geographic area. For example, in Africa, the most common mosquito
is Anopheles and in the Americas, it is Culex, Aedes and Mansonia can
transmit the infection in the Pacific and Asia.

Many mosquito bites are needed to get LF. People who live for a long
time in tropical and subtropical areas are at high risk for infection while
the tourists have a very low risk [12,13].

ETIOLOGY

As we stated earlier, LF is caused by three filarial nematodes of the
Filarioidea family, W. bancrofti (Fig. 2a), B. malayi (Fig. 2b), and B. timori
(Fig. 2c) which have generally similar life cycles and transmitted from
person to person by mosquitoes: Aedes (Fig. 3a), Anopheles (Fig. 3b),
and Culex (Fig. 3¢) [7,9,14-17].

FILARIASIS LIFE CYCLE

The extrinsic life cycle starts when the microfilariae are ingested with
the human blood by a bite of a mosquito. The microfilariae migrate
through the gut wall of the mosquito to thoracic muscles where they
become shorter and thicker, later develop into the first-stage larvae
(L1). After 5-7 days, the L1 grow and develop to become the second
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Fig. 1: (a) Statue of Pharaoh Mentuhotep depicting swollen limb
[5], (b) the princess of Punt with elephantiasis [6]

il

i b IR A
Fig. 2: (a) Wuchereria bancrofti [18], (b) Brugia timori [19],
(c) Brugia malayi [20]

Fig. 3: The mosquitoes that transmit the disease: (a) Aedes [21],
(b) Anopheles [22], (c) Culex [21]
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stage (L2), which is more active and finally by 10-11 days, they develop
to become the infective stage larvae (L3).

After maturity, most of the infective larvae (L3) move to the mosquito’s
proboscis, where they become ready to infect another human (Fig. 4).

When the mosquito bites the host, L3 is put on the skin surface and after
pulling the proboscis; they get into the wound and travel to the lymphatics.
After about 9-10 days of entering, the L3 molt to become the fourth
stage larvae (L4). The L4 stage needs several days to few months before it
develops and becomes an adult. The adult male of W. bancrofti has a length
of 23.8-30.6 mm and width of 90-120 pm. The length of the female is
42.2-46.3 mm and width of 160-188 um. In the human body, adult worms
(male and female) live in lymph vessels and lymph nodes. After mating, the
females produce numerous microfilariae, which migrate into the lymphatic
system and spread through the bloodstream (Fig. 5) [7,8,14,18,23-25].

Symptoms

Most infected people have no symptoms and they do not know that
they have LF unless tested [24]. At least half of all patients with LF
are asymptomatic people. These asymptomatic infections gradually
cause damage to the lymphatic system, kidneys, and disturbance in the
body’s immune system and this is directly linked to the efficiency of
the patient’s immune and may have acute inflammation of lymphatic
vessels with high temperatures, chills, body aches, and swollen lymph
nodes. Excessive amounts of fluid may accumulate in the affected
tissues [24,27]. In chronic conditions, LF leads to lymphoedema (tissue
swelling) (Fig. 6) or elephantiasis (skin thickening) (Fig. 7), and limbs
and hydrocele swelling (scrotal swelling or breast swelling) (Fig. 8) and
may develop to filarial abscesses [5,8,25,28-30].

Tropical pulmonary eosinophilia is another symptom of the LF infection,
this is due to the high immune response to the filarial antigens, and its
symptoms are excessive coughing causing in some cases chest pain due
to fractures in ribs, breathlessness, and wheezing [24,31].

Diagnosis
The diagnosis of filariasis can be done by different methods such as follows:
¢ Blood tests: Blood counts are done, especially the eosinophils, in
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Fig. 4: The life cycle of the filarial parasite [26]
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Fig. 5: (a) Microfilaria in human blood, (b) microfilaria in mosquito, (c) first-stage larva (L1) in mosquito, (d) second-stage larva (L2)
in mosquito, (e) third infective stage larva (L3) in mosquito, (f) third infective stage larva (L3) in human, (g) fourth-stage larva (L4) in
human, (h) adult worm in human [18]

Fig. 8: Scrotal swelling and breasts swelling [34]

Posterior ends Anterior ends

Wauchereria bancrofti

Brugia malayi

Brugia timori

Fig. 7: Elephantiasis (skin thickening) [33] Fig. 9: Differentiation of species of filariasis larva (L3) in human [18]
addition to the identification of microfilariae in a blood sample by to the characteristics of the stage larva (L3) in human, such as
taking the blood at night and staining it with Giemsa or hematoxylin the number and position of caudal nuclei, cephalic space, and the
and eosin. [dentification of the type of microfilariae is done according presence or absence of sheath (Fig. 9) [5,7-9,15,24,35,36].
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¢ Identification of microfilariae in a urine and hydrocele fluid: This is
done by centrifuging the fluids samples, the resulting deposits are
put on a slide, and examined under the microscope [7,9,30].

¢ Identification of adult worms in lymphatics: The motile adult worms
can be seen within the lymphatics of scrotum, breast, thigh, and the
spermatic cord in infected tissue using ultrasonography [5,7,9,15,36].

¢ Immunological tests: Such as antigen assays (TropBio 0g4C3 Test
[TropBio, Australia], immunochromatographic card test), antibody
assays, and polymerase chain reaction [5,7,8,9,15,24,30,37,38].

Treatment and prevention

The World Health Organization (WHO) has identified the dangerous
of LF and stressed the need for early treatment to control it and to
prevent further attacks. The quick diagnosis and isolation of infected
patients from the endemic area result in decreasing the possibility of
pathophoresis.

Treatment of LF depends on some of the drugs such as ivermectin,
albendazole, and diethylcarbamazine. These drugs work to dispose
of the larval worm, to hold the reproduction of adult worm and kill
it. Some studies showed the killing of adult worm with treatment by
doxycycline [5,8,22,25,29,30,35,39,40].

Diethylcarbamazine citrate (DEC) is the effectively used drug for
treatment which is capable of disintegrating the adult W. bancrofti,
B. malayi, and B. timori [9,25,29,30,33,35,39,40]. It rapidly disintegrates
the microfilariae but disintegrates the adult worms slowly and
incompletely. The use of single doses of two drugs together (albendazole
with DEC) is effective by 99% in removing microfilariae from the blood
forayearaftertreatment. Although these drugs are effective butalso have
side effects, these side effects may be alleviated using antihistamines
and/or anti-inflammatory drugs [5,8,26]. Corticosteroids can be given
along the treatment to reduce the diethylcarbamazine side effects
[5,41]. It is recommended to give diethylcarbamazine to persons who
do not have microfilaremia to reduce its prevalence and density [42].

In general, the efficiency of these drugs is concentrated in the early cases
of the disease. In chronic cases, surgical intervention is necessary such
as hydrocele surgery and lymphoedema surgery that can be classified
into two main stages: Surgical operations to improve the lymph flows
and excisional operations to reduce the volume of the limb [5]. Vaccines
are not yet available, but in 2013, the University of Illinois College of
Medicine in Chicago was reporting about 95% efficacy in testing against
B. malayi in mice [43].

Also the effective mosquito control is very important in lessing the
transmission by using the larviciding and insecticides against adult
mosquitoes [7,14].

DISCUSSION

LF is a disease caused by mosquitoes in tropical regions without clinical
symptoms. In the case of acute infection, patients suffer from symptoms
such as inguinal lymph nodes, fever, and skin thickening while chronic
LF is characterized by chronic lymphedema and swelling of the limbs,
breasts, and scrotum. For treating active filarial infection is used. The
disease may develop so the surgery becomes necessary. Chronic filarial
disease has serious social and economic effects.

CONCLUSIONS

Considerable achievements have been made toward the LF further
studies are needed to better assess the rates of prevalence and
implement control programs recommended by the WHO.

Recent studies have led to new treatment techniques, strategies, and
diagnostic tools that have changed the prospects of LF control.
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ABSTRACT

Hydatids or cystic echinococcosis results from being infected with Echinococcus granulosus that found in dogs as definitive hosts and humans, sheep,
goats, and pigs as intermediate hosts, mainly prevailing in regions with animal husbandry. Echinococcosis is a public health concern, especially in
developing regions; this is due to the medical and economic harm to humans and the inefficiency of treatment and the difficulties of diagnosis in the
early stages of infection. Our review summarizes the historical backgrounds of Echinococcus, together with the biological and epidemiological aspects

of parasite, in addition to diagnosis and treatment ways.
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INTRODUCTION

The first history of hydatids goes back to antiquity, from Hippocrates
time (377 BC) who wrote in his scripts (Seventh, 55): “In those whose
liver is stuffed with water open into the omentum, the belly is filled
with water, and they die” [1,2]. In 200 BC, Galen considered the liver as
the main site of hydatids in animal’s slaughters. Later, the presence of
hydatids in animals and humans was reported frequently [2].

Until the early modern age, the true nature of hydatids was still
unknown. In 1685, Philip Hartmann emphasized the animal nature of
cysticerci when he described a small, spherical structure which was
connected with the bladder. Peter Pallas arranged the hydatids as a
separated group (bladder worms) and described them in his medical
thesis (in 1760) as small bodies located on the inner wall of the
bladders. Carl Asmund Rudolphi (1801) introduced the Echinococcus
name to zoology [1].

Echinococcus granulosus is distributed worldwide and more frequently
in rural areas. The geographic distribution of E. granulosus is variable
due to deficiency of accurate case reporting; thus, it is difficult to assign
a true specific map of the epidemiologic [3]. In general, there are highly
endemic areas in the eastern part of the Mediterranean region, at the
southern tip of South America, Southern and Eastern Europe, Northern
Africa, in Central Asia, Siberia, and Western China. E. granulosus is
restricted to the northern hemisphere, in particular to the regions of
China, the Russian Federation, and countries in continental Europe and
North America [4].

BIOLOGY OF ECHINOCOCCUS

The bisexual adult worm consists of four parts: Scolex (0.3 mm) which
contains a rostellum with a double crown of hooklets, four oval suckers,
short neck, and one or two of reproductive units (the mature segment
with testes and ovary and the gravid segment where the uterus contains
about 500 eggs) (Fig. 1) [1,5].

The intermediate host ingests the eggs; these eggs are resistant to
external conditions so they are able to remain infective after months
outside the body. After ingestion, eggs hatch releasing oncospheres
that get through the intestinal wall and carried with blood to different
organs of the host, especially liver and lungs [2,6]. After about 12 h of
ingestion, oncosphere arrives at the liver and develops into a hydatid

cyst that keeps growing by the time, producing protoscoleces by
asexual division. The definitive host becomes infected by eating the
meat of the infected intermediate host containing the hydatid cyst. The
protoscoleces attach to the villi of the small intestine by their heads and
develop to adult worms in 40-50 days. The eggs of E. granulosus are
released after separation of a gravid segment that occurs every 2 weeks
(Fig. 2) [1,5,7-10].

IMMUNITY RESPONSE BETWEEN THE E. GRANULOSUS AND THE
HUMAN

The host immunity plays an important role in determining the
relationship between the host and the parasite. Parasite produces
excretory compounds, which influence the immune-competent cells in
the human host and stimulate pro-inflammatory immune responses,
releasing antibodies, and activate T-cells in the body [1].

Continuing presence of parasites in the body indicates that they
have developed some of the evasion mechanisms from host immune
mechanisms to preserve their development. E. granulosus can use two
mechanisms to reduce the host immune response: (1) Passive escape
by developing into a hydatid cyst so avoiding the ruining effects of
an immune response and, (2) immunomodulation through which
E. granulosus interacts with the host immune system to reduce the
efficiency of the host response. Recent studies showed that E. granulosus
secretes molecules that can modulate the immune responses so
changing the cytokine balance toward Th2 [1,12].

According to epidemiological reports, there is evidence that humans
who are infected with Echinococcus multilocularis appear resistant
to disease development either by seroconversion or by presenting
intrahepatic lesions. The embedding of the metacestode in mightily
linked collagens can lead to metacestode death. Antibodies play a
major role in parasite killing as a protective immune response against
E. granulosus involving antibody-dependent cell-mediated cytotoxicity
reactions [13]. Cystic echinococcosis (CE) induces two (Th1l and Th2)
cytokine secretion patterns in the active and inactive stages of hydatid
disease. Early Th1 cytokine production (which kills the metacestode at
the initial stages) changes to a predominant Th2 cytokine as a response
in the chronic stage of E. granulosus and E. multilocularis infections [14].
Th2 cells produce interleukin (IL)-4, IL-5, IL-6, and IL-10 which are
associated with susceptibility to the disease, whereas Th1 cells express
IL-2 and interferon-gamma and they are well related to protective
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immunity. Some of the studies showed an increase in the production of
some cytokines such as gamma interferon, IL-4, and IL-5 [15-17].

Symptoms
The clinical symptoms are changeable and in the early stages are
asymptomatic. This is based on the target organ, the size of the hydatid

HOOKS
— ROSTELLUM
SGOLEX — SUCKER
NECK
IMMATURE SEGMENT
TESTES
MATURE SEGMENT OVARY
UTERUS
ZYGOTES
GRAVID SEGMENT

Fig. 1: Morphology of adult worm of Echinococcus granulosus [1]
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cyst and its site within the organ, the complications of cyst splitting, and
protoscoleces spread [18,19].

The symptoms of hepatic echinococcosis include hepatic enlargement,
pain, nausea, and vomiting. Although the larval growth in bones is
irregular, when it occurs, it causes extensive erosion of the bone [8].
The hydatid cysts can be found in any organ and structure such as
abdominal cavities, kidney, bone, brain, ovary, and testis [20,21] and act
like tumors that can injure the function of the organ that can be severe,
and in some cases deadly. In addition, immunological reactions may be
observed such as asthma, anaphylaxis, and urticaria [18].

Diagnosis

Previously, the diagnosis of echinococcosis was done by inspection and
palpation of the distended abdomen or palpable hydatid cyst. In 1877,
Neisser affirmed the worth of puncture as a diagnostic way between CE,
ascites, ovarian cysts, etc. [1].

The radiography was introduced as a diagnostic technique then
followed by angiography, computed tomography, cholangiography,
ultrasonography, magnetic resonance imaging, and positron emission
tomography (in 1990) [1,22].

Immunodiagnosis tests of echinococcosis in humans are dated back
to the beginning of the 20 century such as indirect hemagglutination
test, immunoprecipitation, and immunoelectrophoresis, in addition
to antibody tests such as indirect fluorescent antibody test and the
enzyme-linked immunosorbent assay [1].

Treatment

The treatment of echinococcosis involves many options depending on
the experience of specialists, the availability of abilities, the size, and
location of the hydatid cyst and the appearance of complications [23].

The two benzimidazoles (mebendazole and albendazole) are the two
most common drugs used for chemotherapy. Patients who have small
cysts can be treated successfully with albendazole. About one-third of
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Fig. 2: Life cycle of Echinococcus granulosus [11]
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patients treated with benzimidazole drugs (400 mg orally twice a day
for 1-6 months) have been cured and about 30-50% of patients showed
downsizing of the cyst and reducing of symptoms. Mebendazole is used
as a second choice for treatment (40-50 mg/kg body weight per day for
several months) [24,25]. Praziquantel in combination with albendazole
showed very rapid effective results compared with treatment by
albendazole alone [8,26]. These drugs can be very effective when used
in synchronization with surgeries for reducing the relapse after surgery.

Puncture, aspiration, injection, and reaspiration is another treatment

choice, which includes the following steps [1,8,27,28]:

¢ Percutaneous puncture using sonographic guidance

e Aspiration of substantial amounts of hydatid cyst fluid

¢ Injection of a parasiticidal solution (20% sodium chloride or
preferably 95% ethanol) for atleast 15 min followed by respiration.

Surgery has played an effective role in the therapy of echinococcosis
including cysts removed and liver transplant [1,9,29].

Surgery is the preferred treatment when hydatid cysts are large
(e.g., liver hydatid cysts >10 cm in diameter) or when they are located in
certain organs (e.g., brain, lung, or kidney), but in some cases, surgery
becomes ineffective, especially in patients who have multiple cysts and
itis so difficult to access [8].

It is worth mentioning that the surgery should be done carefully with
avoidance of the adverse effects of leakage of hydatid cyst fluid [30], in
addition to use drugs in synchronization with surgeries [25].

Control and prevention

Itisdifficultto adjustthe exposure to echinococcosis that due to difficulty
in staying aloof from CE eggs which are transmitted with feces of wild
animals causing recurrence of CE, on the other hand, it’s difficulties
in diagnosis because the disease in animals is asymptomatic [25,31].
However, control of hydatidosis depends on breaking the cycle of
infection either by preventing definitive hosts (as dogs) from eating
carcasses of infected intermediate hosts or by preventing intermediate
hosts (as humans) from eating contaminant food by dog feces [7,32].

Procedures must be taken to prevent its prevalence:

¢ Prevent dogs from feeding on infected sheep [19,33]

¢ The limiting of home cattle butchers [34]

¢ Avoidance of any food or water that may be contaminated by dog’s
feces [25,35]

¢ Handwashing with soap and water after handling dogs [25]

e Vaccination of cattle with EG95 vaccine to interrupt the life cycle of
E. granulosus [36-38]

¢ Dogs can be terminated using praziquantel every 6 weeks [37,39]

¢ Not to contact with wild animals such as foxes and stray dogs [25].

DISCUSSION

Echinococcosis is a zoonoses disease that is caused by the larvae
of the genus Echinococcus (E. granulosus). The infection of humans
occurs through direct contact with the definitive hosts as dogs. The
most commonly affected organ is the liver followed by the lungs, while
other organs are less affected. It manifests as a slow-growing mass
filled with clear fluid. The standard of treatment is based on different
surgical techniques with or without chemotherapy. It is very important
to understand the immune mechanisms for explaining the protective
ways in humans who are infected with hydatidosis and development of
more effective vaccines against E. granulosus.

CONCLUSIONS

We concluded from this present review that echinococcosis is a widely
endemic disease throughout the world. The wide distribution of this
infection that human shares with animals makes the disease one of the
most dangerous zoonoses in many parts of the world. It is necessary
for reducing the infection complications by the early diagnosis and the
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urgent need of public awareness of disease and adopting preventive
procedures to reduce the spread of the disease.
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ABSTRACT:

Although Ascaris lumbricoides is a common intestinal parasite of humans with worldwide
distribution causing ascariasis, Ascaris is a neglected disease and still a burden in
developing countries. Furthermore, the parasite’s permanence and prevalence present
difficulties in control strategies. Therefore, more research on the mechanisms of resistance
to infection is required for reducing prevalence parasite and controlling of infections.
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INTRODUCTION

Ascaris lumbricoides is one of the most common intestinal helminthic human parasites,
infecting 1.2 billion people globally [1]. This is due to the fertilization ability of female
worms to produce large numbers of eggs that are characterized by being highly resistant to
environmental conditions in addition to the ease of infection transmission between people
due to the ingestion of eggs containing the larvae in its second stage with food and water
that contaminated with them, also there is no immunity when reinfection occurs. Acute
Ascaris infections cause about 60 000 deaths per year, mainly in children. due to intestinal
obstruction. [2] An infection occurs to both male and female but children are more infected
than adults, especially between 3 to 8 years. [2] [3]. This is mainly. It is distributed in areas
with warm, moist climates. Ascariasis is prevalent in at least 150 countries around the
world. The distribution of ascariasis shows that 8.3% of cases were in South America,
Central America and the Caribbean and 16.7% cases were in Africa and the Middle East,
also 75% of cases were in Central and Southeast Asia and the Oceania region [4]

More of advances were happen Over the past century in reducing the prevalence of parasitic
infection in many regions but regrettably, these infections still remain within the daily life
of impoverished populations living in the tropical and subtropical regions where sanitation
and hygiene are poor. [5]

Life Cycle and Pathology

Transmission of Ascaris eggs is associated with accidental contacting of soil [6], or
ingestion of contaminated vegetables, greens and fruit. [2] [7] or the infection may occur
in those regions where human faeces are used as a fertilizer for growing vegetables. [8]

1



Soils may contain unfertilized eggs (not infective) figure (1, a) and fertilized eggs figure
(1,b) which caused the infection. Hatching of the eggs does not happen in the soil but occurs
in the intestines of hosts. The eggs in the soil remain viable and capable of infection for a
period up to 10 years also they are resistant to usual ways of chemical water purification.

8]

Adult worms are creamy-white organisms with a pinkish colour. Male worms measure 15
to 31 cm in length and have posterior end curved ventrally figure (3,b). Female worms are
larger, 20 to 49 cm in length figure (3, a). The fertilized egg contains a second stage larva
that measures 50-70 x 40-50 um. (infective stage).

The eggs hatch in the jejunum into larvae within a few hours of ingestion figure (2). The
larvae pass the intestinal mucosa and migrate via the lymphatic system into the portal vein
to the liver in 2-8 days. they move through the heart to the lungs. They penetrate the
capillary walls and enter the lung alveoli where measures 564 x 28um.

They stay about ten days in the lungs when they moult twice to the fourth stage larvae and
grow to 1700-2000 um in size. Then they get back to the trachea and the pharynx.

The larvae pass the esophagus and through the stomach to the intestine. when they arrive
the small intestine they moult and then form immature adults, these worms develop to adult
males and females in 14-20 days, after mating, The female releases millions of eggs into
the faecal after about 70 days of ingestion infective eggs. The shell of eggs gives the ability
to resistant to various environmental conditions and can remain in the soil for up to six
years [9]. They can be carried in the wind in dry dust and contaminate new human regions.
[2] [4] [8] figure (3). In general, the eggshell consists of three basic layers [10] [11] :

— Lipoidal inner layer: It regulates the temperature for larvae
— Chitinous middle layer: It protects larvae from different environmental conditions.
— The outer layer of protein: It gives eggs the ability to adhere to other objects.

Fig (1):a: Unfertilized egg of A. lumbricoides, b: Fertilized egg of A. lumbricoides [12]



Fig (2): Larva of A. lumbricoides hatching from an egg. [12]

Fig (3): a: Adult female A. lumbricoides., b: Posterior end of a male A. lumbricoides,
showing the curled tail [12]
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Fig (4): the Life cycle of A. lumbricoides [12]

SYMPTOMS

The first stages of infection are asymptomatic especially when the number of present
worms in the samples is tenuous [13]. Moderate and chronic infections cause various
symptoms, depending on which part of the body is affected. for example, In the lungs, the
migrating larvae cause cough, fever and skin rashes for a few days [14]. When the larvae
move from the blood in capillaries into the air spaces result in haemorrhage and the
Alveolar sacs become filled with serous exudate.

A large number of adult worms presenting in the intestines cause mechanical obstruction
of the bowel and bile and pancreatic ducts figure (5), vomiting, and abdominal pain. Worms
migration leads to bowel perforation and peritonitis. In some cases, the adult worms
passing from anal or mouth [15], diarrhoea or bloody stools, nutrient malabsorptions that
happen by Ascaris secreting a number of digestive enzymes such as amylase, protease, and
lipase into the intestinal canal. Worms may invade the bile ducts, the liver, pancreatic duct,
surgical wounds and the peritoneum causing abscesses. [2] [16]



Fig (5): Extraction of Ascaris lumbricoides from jejunum [17]
DIAGNOSIS
A. lumbricoides can be diagnosed by these ways: [18]

1) seeing the worms in the intestine via endoscopy, sonographic images, [19] X-ray
photographs and tomographic images [20-23]

2) seeing worms after they are expelled naturally.

3) detecting the worms’ metabolites in urine such as 2-methyl-butyramide and 2-
methyl-valeramide. [24]

4) seeing the worms’ eggs and larvae in faeces under a microscope (Kato-Katz thick
smear, FLOTAC, McMaster egg counting technique, Baermann. this way is the
simplest and widely used in developing countries. [25] [26]

5) Serological Diagnosis: Detection of antibodies could be a simpler, more rapid
diagnosis of infection than conventional stool microscopy. Few studies have
evaluated the use of this way, Antibodies titres have been associated with larval
stage and may remain in high rates for several months, even after treatment,
especially in regions where re-infection is continual [27] [28] therefore, this way is
not suitable to detect active Ascaris infection and couldn't give a real number of
patients in need of treatment [25]

TREATMENT AND CONTROL

The aim of most control programs is to reduce the intensity of infection, so there are
strategies for the Ascaris control such as improvements in sanitation Hygiene and Health
Education and chemotherapy [29-31]. Early diagnosis of A. lumbricoides infection
provides the choice of suitable and typical treatment for saving a patient’s life. [32]

The drugs recommended by the WHO for treatment are albendazole, mebendazole,
levamisole and pyrantel pamoate [33-35], and other drugs include piperazine and
nitazoxanide. Albendazole is supplied in tablets of 200 mg albendazole, it is used as 2



tablets or 20 ml suspension to both adults and children above the age of 2 years.
Mebendazole is used to kill the worms in the intestine then expulsion them within 24 hours
of drug administration. Mebendazole is available in oral tablets (100 mg) each containing
and in a suspension containing 20mg mebendazole/ml. [2]

Vaccines were made from antibodies (predominantly IgE) and the response is thought that
responsible for some immunity, but this way has none proved effective [36]. Future efforts
may lead to the development of vaccines that will let better control and management of the
infection. [2]

some of the local herbs which are used in some countries as an alternative treatment of
ascariasis. The plants include Prunus mune, Asarum heterotropoides, Zingiber officinale,
Angelica Sinensis, Phellodendron amurense, Panax ginseng, Cinnamomum cassia and
Zanthoxylum bongeanum [37-40]. Chenopodium ambrosioides is used as a herbal remedy
in South and Central America. [2]

CONCLUSION:

In short, the A. lumbricoides infection is a significant global health problem, especially in
tropical and subtropical developing countries. Patients may be infected with abdominal
pain symptoms and will continue to cause repeated complications throughout the life cycle.

Ascaris is an infectious and persistent parasite; its large size and its migratory pathway
through the tissues enhance its dangerous on public health.

more awareness is very important to promote good hygiene, and creative programs in the
affected areas to disposal of faecal material and regular deworming.
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