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Abstract
Trichinella spiralis is the smallest viviparous nematode parasite, occurring in rodents, pigs, bears,
hyenas and humans, causing trichinosis. It is sometimes referred to as the pork worm due to typi-
cal encountered in undercooked pork products. It should not be confused with the distantly related
pork tapeworm. Trichinosis (trichinellosis) causes headaches, fevers, myalgias, chills, cough, swe-
lling of the face and eyes, aching joints and muscle pains, itchy skin, diarrhea, or constipation may
follow the first symptoms. But, early clinical diagnosis is so difficult without specific trichinellosis
signs or symptoms. Man becomes infected when eat raw or undercooked meats, particularly bear,
pork, wild feline (such as a cougar), fox, dog, cat, wolf, horse, seal, or walrus may carry the para-
site. Host animals’ ingested even high numbers of Trichinella larvae from infectious meat don’t
develop clinical symptoms such as those occurred in human patients. Person-to-person spread does
not occur. Mild to moderate infections most symptoms fatigue, weakness, muscle pain, and diar-
rhea may last for months subside within a few months. In heavy infection (myocarditis & encepha-
litis) patients may experience difficulty coordinating movements, with heart and breathing prob-
lems can be fatal. Mebendazole® and/or Albendazole” killed adults, and thus preventing more re-

lease of infected larvae and stopping infection within the patient.
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Introduction

Trichinellosis is caused by the zoonotic ne-
matode parasite Trichinella. Although trichi-
nellosis was reported worldwide, with preval-
ence of human infection is highest in China,
Thailand, Mexico, Argentina, Bolivia, the for-
mer Soviet Union, and other parts of Central
Europe (Jongwutiwes et al, 1998). Human tri-
chinosis was reported in 55 (27.8%) countri-
es worldwide, with infection in domestic ani-
mals, mainly in pigs, in 43 countries, and the
wildlife in 66 countries (Pozio, 2007). Devle-
esschauwer et al. (2015) in Belgium reviewed
data between 1986 and 2009, reported an es-
timated annual global incidence rate of 469.2
to 985.3 cases per billion persons, and annual
global mortality rate was 0.300-0.828 per bill-
ion persons.

Zarlenga et al. (2020) in USA reported that
globally Trichinella distribution was the geo-
graphical mirrors in domestic animals (pig,
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horse, dog) and wild ones (boars, bear, badg-
er, cougar, jackal, walrus, lizard & turtle), the
dietary habits (eating raw meat), and the cou-
ntries social and economic development. Ros-
tami et al. (2017) added that trichinosis out-
breaks were reported in South East Asia coun-
tries (Cambodia, Thailand, and Vietnam) and
South America (Argentina). Pozio (2014) re-
ported low human trichinellosis prevalence in
African Countries due to the dietary and reli-
gious habits. He added that despite the Isl-
amic Religious Laws, infection was documen-
ted in the Muslim Countries such as Turkey.
Akkoc et al. (2009) in Izmir reported a trichi-
nellosis outbreak between January and Mar-
ch 2004 caused by consumption of raw meat
balls made of beef deceptively mixed with 7.
britovi infected pork. The beef illegally mixed
with pork of unknown origin, by a wholesale
butcher who had sold this product to restaur-
ants and street vendors at a lower price than



the prevailing market price of beef, was the
cause of this large-scale outbreak in a country
with a predominantly Muslim population.
Review and General Discussion
Conversely to the older conventional scien-
tific recognition of Trichinella spiralis was
the only member of the genus Trichinella
(Campbell, 1983). There are eight species and
12 genotypes of Trichinella, and these are di-
vided into those that encapsulate in host mus-
cle tissue of mammals only, or those don’t en-
capsulate and infect mammals, birds (one spe-
cies), or reptiles. Seven species of Trichinella
are recognized to infect humans, including 7.
spiralis, which is found worldwide in a great
variety of carnivorous and omnivorous anim-
als (Murrell and Pozio, 2000). The common-
est Trichinella species which can cause hum-
an disease, Trichinella spiralis, although other
Trichinella species implicated in human dise-
ase are: T. nativa, T. nelson, T. britovi, T. pse-
udospiralis, T. murelli, & T. papuae (Ortega-
Pierres et al, 2000). There separate geograph-
ic regions: T. nativa is found in arctic regions
and infects bears and foxes, 7. nelsoni is pres-
ent in Africa, south of Sahara, common in fel-
id predators and scavenger animals, like hyen-
as and bush pigs, T. britovi is found in tempe-
rate areas of Europe and western Asia in carn-
ivores but not domestic swine, 7. pseudospir-
alis 1s found in mammals and birds worldwide
(Ranque et al, 2000), T. murrelli is common
in wild mammals in the States (Pozio and La
Rosa, 2000). Jonwutiwes et al. (1998) in Tha-
iland reported an outbreak by T pseudospiral-
is with patients’ clinical course was unusually
prolonged. T. papuae was reported in Papua
New Guinea in domestic and feral pigs and in
turtles and lizards from Thailand (Khumjui et
al, 2008) and Taiwan (Lo et al, 2009). Human
trichinosis was not reported with other spec-
ies. T. zimbabwensis was common in the Tan-
zanian crocodiles (Pozio, 2003). Pozio et al.
(2009) in Italy reported that Trichinella is a
genus which members are easily propagated
in the laboratories, have been used as models
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to investigate host-parasite relationships and
parasitism among organisms, and represent a
poorly investigated link between the Phylum
Nematoda, and other Metazoans. The import
ance of 7. spiralis in better understanding the
tree of life was so recognized that in 2004, its
genome was carefully selected as one of only
the nine key non-mammalian organisms to be
sequenced to completion. Since it was discov-
ered in 1835, this genus has expanded from
mono-specific to eight species including four
other genotypes of undetermined taxonomic
rank. Information on species and genotype
distribution and host range can be download-
ed from the International Trichinosis.

Life cycle of all Trichinella species divides
into two stages: 1- Domestic cycle and 2- Syl-
vatic cycle. The domestic one affects domest-
ic animals, particularly swine, rodents, and
horses, but the sylvatic one affects wildlife as
bear, wild boar, and moose. It comprises a br-
oad range of host species (mammals, birds,
and reptiles), but only humans become clinic-
ally affected. Human infections are acquired
by eating inadequately cooked meat contained
Trichinella cysts. The major trichinosis cause
is T. spiralis acquired by consumption of in-
adequately cooked pork from domestic pigs
(Ancelle et al, 1993). For T. spiralis and the
other Trichinella species, wild carnivorous
animals harbor and perpetuate infections (syl-
vatic cycle). Thus, walrus, bear, cougar, and
wild boar can also be sources of trichinellosis.
Cattle are herbivores; they are not naturally
infected, but meat beef can become contami-
nated, incidentally or deliberately, with larvae
from pork during processing. Horsemeat has
been associated with trichinellosis outbreaks
(CDC, 2004). Since human infection is stron-
gly associated with the consumption of raw or
undercooked meat, cultural factors and food
preferences play an important role in the dise-
ase epidemiology (Moorhead et al, 1999).

Naturally, trichinosis infection was reported
from more than 100 species of mammals, 7
avian species, and 3 reptile species (Dick and



Pozio, 2001). In the United States, a total of
66 trichinellosis cases were reported between
2002 & 2007. Clusters of cases occurred
when groups consumed meat from a common
infected animal, but by improvements in sw-
ine production, infection declined steadily in
the States. The undercooked wild game, pred-
ominantly bear meat re-emerged as a predom-
inant source of trichinosis (Roy et al, 2003).
Larvae in meat were rendered noninfectious
by heating up to 77°C, freezing at -15°C for
three weeks, as indoors freezer would also
generally kill larvae, but arctic species were
more resistant to freezing, and remained via-
ble (Kociecka, 2000).

Clinical manifestations: The severity of inf-
ection generally correlates with the numbers
of ingested larvae. Mild infections, with less
than 10 larvae/g of muscle, can be subclinical.
The clinical disease severity of 7. spiralis inf-
ection (and other species) is strongly depend-
ent on and directly correlated with the number
of infective larvae ingested by the person or
patient (Murrell and Bruschi, 1994). So, infe-
ction may result in a large spectrum of clinic-
al forms range from asymptomatic to fatality.

With clinical infections, incubation period is
generally 7 to 30 days, but the period varied
with the invasive dose, how meat was prepa-
red (raw, partially cooked), the host's immune
status, and the species of Trichinella involved
(Gould, 1970). Shorter incubation periods are
generally associated with a more severe dis-
ease course. Muscles are mainly affected dur-
ing the parenteral phase, including the myo-
cardium. The central nervous system, lungs,
kidney, and skin may be affected. Trichinell-
otic syndrome is characterized by facial oede-
ma, muscle pain and swelling, weakness, and
frequently fever; anorexia, headache, conjun-
ctivitis, and urticaria less frequently (Pawlow-
ski, 1983). Fever, usually remittent, generally
begins at two weeks, and peaks after four we-
eks, with values up to 41°C in severe cases.
But, despite fever, patients may appear in go-
od condition. Ocular signs (oedema of eyeli-
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ds, chemosis, conjunctivitis, conjuctival hem-
orrhages, disturbed vision, and ocular pain) at
this time help in diagnosis. Periorbital oedema
is peculiar to trichinellosis, ranged from 17%
to 100% of patients in over 2000 trichinellosis
cases reviewed. Oedema is probably resulted
in an allergic response (Tassi ef a/, 1991).

With heavier infections, two stages may be
recognized (MacLean et al, 1992): 1- Intestin-
al stage occurs between the second and seve-
nth days after ingestion, when encysted larvae
are liberated from the meat by gastric juices.
They mature into adults that burrow into the
intestinal mucosa. Fertilized females release
new larvae at about one week after ingestion
and continue for up to five weeks, depending
upon the infection severity. This stage may be
asymptomatic or may be accompanied by int-
estinal symptoms, including abdominal aches,
nausea, vomiting, and prolonged diarrhea last-
ing for weeks was attributed to repeated reinf-
ections in an infected and sensitized patient
(Akar et al, 2007). 2- Muscle stage develops
after the first week and represents the period
when adult-derived larvae in intestines enter
the bloodstream and disseminate hematogen-
ously, larvae then enter skeletal muscle. For
all species except T. pseudospiralis, each lar-
va encysts within a host-derived cell, termed a
nurse cell; 7. pseudospiralis larvae remain in
muscle without forming cysts. Encysted and
free Trichinella larvae are viable for years.

During muscle phase of infection, the cardi-
nal clinical findings of trichinellosis develop.
These include subungual splinter hemorrhag-
es, conjunctivas and retinal hemorrhages, pe-
riorbital edema and chemosis, disturbed visi-
on, and ocular pain. Larvae enter skeletal mu-
scles, pain, tenderness, swelling, and weakn-
ess occurs. Pain can be so extreme as to limit
all movement, including the breathing or mo-
ving tongue with high fever lasting for weeks
often occurred. The least manifestations were
macular or urticarial rashes, headache, cough,
dyspnea, and dysphagia.

Lazarevi¢ et al. (1999) in Turkey found that



in a Trichinella outbreak involved 98 patients,
the most frequent musculoskeletal symptoms
were muscle pain (87.8%), joint pain (84.7%),
muscle weakness (76.5%), and joint movem-
ent’ restriction (64.3%). Calves, upper arm,
neck and shoulder girdle, and forearms were
the most affected muscle groups. Muscle pain
was found more frequently in the upper than
in the lower extremities and during activity,
but joint pain happened more frequently at the
rest. But, without evidence of arthritis and ob-
jective muscle weakness was noted on physi-
cal examination in any patient.

Laboratory findings: During early intestinal
stage there was no specific laboratory abnor-
malities. However, leukocytosis and eosinop-
hilia appear during the second week of the
muscle stage. Nonspecific findings were elev-
ated serum muscle enzymes (creatine kinase
& lactate dehydrogenase) and hypergammagl-
obulinemia (Ibrahim et al, 1981). Muscle enz-
ymes serum levels measurement was a critic-
al part in the evaluation of patients presented
with weakness or myalgias, and important in
monitoring the muscular disorders course and
therapy responses. The CK, LDH, ALT, AST,
and aldolase were serum enzymes measured
in clinical practice (Bohlmeyer et al, 1994).

Zhang et al. (2012) in China reported that
muscle enzymes sometimes can provide clues
for many similar neuromuscular disorders.
They added that muscle enzyme profiles in la-
rge cohort patients with neuromuscular disea-
ses have some implications to make decision
when diagnosis was hard. Yang et al. (2022)
in China reported that immuno-mediated nec-
rotising myopathy (IMNM) is a subset of idi-
opathic inflammatory myopathies (IIM) char-
acterized by significantly elevated creating
kinase level, muscle weakness and prdomin-
ant muscle fiber necrosis in muscle biopsy.
They concluded that it was simple to distingu-
ish IMNM from other IIM subtypes clinically
and myositis specific antibodies profiles but,
distinguishing IMNM from disorders clinical-
ly similar to non-IIM needs combined clinic-
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al, serological and histopathological features.
Eosinophilia is a hallmark of clinical trichi-
inellosis present at some time in every case.
Its proportion rose to a maximum of 20 to
90% in third or fourth week, without relation-
ship between disease clinical course and eo-
sinophil level increase (Gottstein et al, 2009).
Eosinophilia may disappear in some heavily
infected patients and considered to be a poor
prognostic sign. Eosinopenia in this setting is
probably due to superimposed bacterial infec-
tions and inflammation. Although larvae enc-
yst only in skeletal muscle, there may be pul-
monary, cardiac, or central nervous system in-
volvement in risky infections, yet fatal in ac-
ute trichinosis usually was myocarditis, pneu-
monia or encephalitis (Compton et al, 1993).
Cardiac disease: Although cardiac involve-
ment is not common, cardiac complications
are the most frequent cause of death in severe
infection (Fourestie ef al, 1993). Larvae don’t
encyst in cardiac muscle, but elicit an eosino-
phil-enriched inflammatory response and my-
ocarditis (Puljiz et al, 2005). Among 154 hos-
pitalized trichinellosis patients 56% showed
ECG abnormalities, mainly nonspecific ST-T
wave changes without a poor prognosis (Ma-
whorter and Kazura, 1993), but life-threaten-
ing arrhythmias occurred and caused death in
many trichinellosis myocarditis patients.
Neurology: Neurologic manifestations may
include signs of meningitis or encephalitis de-
veloped in 10- 24% of severe trichinosis pati-
ents (Gelal et al, 2005). The neurologic dise-
ase may develop early or late, and can be dif-
fuse or focal in nature. Headache is common
and often exacerbated by movement. Patholo-
gic findings can include edema, hemorrhage,
emboli, infarctions, and perivascular infiltra-
tes in fatal cases. CT & MRI may show multi-
focal small lesions located in cerebral cortex
and white matter (Januszkiewicz, 1967). Gen-
rally, neurotrichinosis was manifested with cl-
inical symptoms, and signs of meningitis, en-
cephalitis, polyradiculoneuritis, poliomyelitis,
myastenia gravis, paresis and paralysis, with



the connective tissue clinical picture of syste-
mic disease involved the nervous system and,
extremely rare, as a sinus thrombosis (Nikoli¢
et al, 1998). The most frequent CNS clinical
features consisted of some non-specific meni-
ngo-encephalitic findings, such as headaches,
confusion, spatial and temporal disorientation,
and meningeal signs, including neck stiffness
and Kerning signs. Psychiatric and behavioral
disturbances were not very common and cog-
nitive impairments were mainly in recent me-
mory deficits (Batzlaff et al, 2014). Also, pat-
ients may show focal brain damage, indicated
mainly by motor deficits, most frequently he-
miparesis with relatively rare cerebellar and
cranial nerve involvement (Rosca et al, 2021).
Pulmonary disease: Serious pulmonary inv-
olvement in trichinosis is infrequent recorded
in only 6.5% of 856 hospitalized patients with
acute disease (Robin ef al, 1960). Pulmonary
involvement may result from direct larva inv-
ades pulmonary tissues, myositis causing res-
piratory muscles, or secondary pyogenic pne-
umonia. Respiratory symptoms can lead to
congestive heart failure due to myocarditis.
Direct pulmonary involvement: Early stage
of muscle invasion, when intravascular larvae
are passing through lungs, a dry, nonproduct-
ive cough a common symptom. Chest x-ray at
this time may reveal patchy basilar infiltrates,
small micro-nodular lesions, or pleural effusi-
ons. Radiographic findings resolve spontaneo-
usly over 1 to 2 weeks. Bronchitis was comm-
on between the third and fifth weeks of infect-
ion. Bronchitis was observed in 40% of patie-
nts in one epidemic, with many eosinophils’
mucoid sputum (Guerra et al, 2016).
Respiratory myositis: Myositis develops in
response to encysted larvae. Diaphragm usua-
lly has a relatively high encysted larvae densi-
ty compared to other skeletal muscles (Cho et
al, 2012). Diaphragmatic involvement can ca-
use lower thoracic or epigastric pain and pro-
duce sufficient weakness of the diaphragm to
compromise respiratory function. Painful inte-
rcostal myositis may further impair respirato-
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ry function. Symptoms are often most promi-
nent in second & third weeks of severe infec-
tion. Symptomatic involvement of upper air-
way muscular may occur. Patients may prese-
nt with hoarseness or dysphagia due to invo-
lvement of the laryngeal muscles or muscles
of deglutition, respectively (Pozio, 2001).

Secondary pneumonia: Superimposed bact-
erial pneumonia due to prolonged bed rest and
impaired pulmonary toilet may develop in
hospitalized patients with trichinellosis in the
later stages of infection (Eimori et al, 2016).
Yan et al. (2019) reported that with people
aging in China, total number of elderly people
over 60 years exceeded 200million, and disa-
bled elderly ones exceeds 33 million.

Course: With many Trichinella infections,
progressive muscle encystment was associat-
ed with resolution of clinical manifestations
even though they remained viable for several
years before calcification and death (Capo
and Despommier, 1996). An exception to this
general rule was 7. pseudospiralis, which lar-
vae don’t encyst. Human 7. pseudospiralis in-
fection showed manifestations such as fatig-
ue, post-exercise weakness, and myositis for
months up to years (Andrews et al, 1994).

Diagnosis: Trichinellosis should be consid-
ered in patients with periorbital edema, myos-
itis, and eosinophilia. However, about half of
died patients didn’t show an increase in eosin-
ophils count, and a lack of eosinophilia indic-
ated a poor outcome in patients with a severe
symptomatology (Neghina et al, 2011). Infec-
tion must be suspected in patients with sympt-
oms and a history of ingesting either inadequ-
ately cooked meat, mainly pork, or meat inge-
sted by other symptomatic individuals (Mur-
rell and Bruschi, 1994).

Serologic tests: Many different serologic as-
says are available, including ELISA, indirect
immunofluorescence, and latex agglutination,
which are reliable, especially with ELISA the
most sensitive one. Results can be confirmed
with a Western blot. Antibody levels don’t in-
dicate early diagnosis since they are not dete-



cted except after three or more weeks of infe-
ction (Moskwa et al, 2009). Antibody tests
may remain positive for years after cessation
of clinical symptoms, and don’t correlate with
the clinical course severity. Other helminthes
and autoimmune diseases can cause false pos-
itive data. Circulating antigens tests were dev-
eloped, but with relatively poor sensitivity
only 47% in trichinosis patients (Ivanoska et
al, 1989). Animals can be tested by anti-77-
ichinella antibodies in serum or in meat juice
either upon antemortem or upon postmortem
examination, but serology was suitable for
epidemiological surveillance of domestic and
wildlife (Gamble et al, 2004). A multiplex
PCR for Trichinella unequivocal differentiat-
ed species and genotypes, but not yet comm-
ercially available (Zarlenga et al, 2001).
Muscle biopsy: Definitive diagnosis by det-
ecting larvae in biopsied muscle only for pat-
ients with doubted diagnosis, such as the yie-
ld were highest in symptomatic muscles near
a tendinous insertion. Gullotta and Frdscher
(1983) reported that in chronic trichinosis bi-
opsy samples, morphological and enzyme-hi-
stochemical changes typical of a progressive
neurogenic muscular atrophy were present
and encapsulated but, still living, enzyme-po-
sitive parasites and signs of focal myositis
were detected. Also, in routine histopatholog-
ic, muscle must be examined after enzymatic
digestion to free larvae, but can be examined
undigested in an unfixed muscle preparation
compressed between two microscopic slides
(Bruschi and Murrell, 2002). But, morpholo-
gy didn’t differentiate species, only with mol-
ecular genetic assays (Rombout ez al/, 2001).
Differential diagnosis: 1- Gastroenteritis, vi-
ral or bacterial, 2- Polymyositis and dermato-
myositis (autoimmune), 3- Periorbital celluli-
tis, & 4- Eosinophilia-myalgia syndrome. But,
eosinophilia can be present in other helminth-
es like fascioliasis, schistosomiasis, toxocaria-
sis, cysticercosis, visceral larva migrans, and
sarcocystosis (Abdel Fadil et al, 2018).
Treatment: Clinical course of most trichinel-
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losis is uncomplicated and self-limited. Cons-
equently, specific therapy is often not needed.

Symptomatic treatment with analgesia and
antipyretics are appropriate for mild infect-
ions. For infections associated with inflamma-
tion in heart, CNS or other organs, principal
therapy given is for anti-inflammatory cortic-
osteroids (Ericson-Neilsen et al, 2014). Pred-
nisone is given at a dose of 50 to 60mg/day
for 10 to 15 days. But, contraindications incl-
uded hypersensitivity to any component of the
formulation, concurrent administration of live
or when using immunosuppressive dosages,
systemic fungal infection, osteoporosis, unco-
ntrolled hyperglycemia, diabetes mellitus, gl-
aucoma, joint infection, uncontrolled hyperte-
nsion, herpes simplex keratitis, and varicella
infection as well as peptic ulcer, congestive
heart failure, and uncontrolled viral or bacter-
ial infections (Liu et al, 2013).

Antiparasitic Mebendazole®™ (200 to400mg
3 times a day orally for 3 days, and then 400
to 500mg three times a day orally for 10 days
or Albendazole® (400mg twice a day orally
for 8 to 14 days) are appropriate in setting of
symptomatic infection, mainly in complicated
infections of CNS, myocardium, or respirato-
ry muscles (CDC, 2020). Drugs were useful
to treat larvae actively invading gastrointesti-
nal tract, but their benefit in setting of blood-
borne or muscle-encysted larvae was uncer-
tain (Watt et al, 2000). Mebendazole treated
patients with less myositis and muscle pain
than those received placebo, but with viable
encysted muscle larvae (Pozio et al, 2001).

Children and pregnant women: Larvae tran-
splacental transmission didn’t lead to sympto-
matic congenital infection and none reported
serious intranatal or postnatal infections (Nu-
nez et al, 2002). Both mebendazole and alb-
endazole was not generally advised during pr-
egnancy (class C) or in children aged < 2 yea-
rs (Dupouy-Camet et al, 2002). For both of
them with intestinal and muscle stages, anthe-
Iminthic treatment usually not indicated. But,
albendazole or mebendazole was used in pre-



gnant ones with severe infection without any
adverse fetal effect (Gyorkos et al, 2006). In
pregnancy, with severe trichinosis, corticoste-
roid must be given (Nuiiez et al, 2008).
Pyrantel® (combantrin) is given in a single
dose of 10 to 20mg/kg of body weight, repeat-
ed for 2 to 3 days. For pregnant women and
children, it acted only against worms in gut,
but without effect on newborn and muscle lar-
vae (Dupouy-Camet and Murrell, 2007).
Prevention & Control: When humans fail to
implement a proper management of domestic
animals and wildlife, T. spiralis, T. britovi &
T. pseudospiralis infections were transmitted
from the sylvatic environment into the domes-
tic one, sometimes via synanthropic (interme-
diary between domestic and sylvatic) animals
(Pozio and Zarlenga, 2005). Once suspected
human case, data on raw or undercooked meat
or meat products consumption, including pla-
ce and purchase time (or receipt) and consu-
mption the health authorizes must be notified.
The best way to prevent trichinellosis is to
cook meat to safe temperatures external icon.
A food thermometer must measure the inter-
nal cooked meat temperature. Don’t taste pig-
meat until completely cooked. Also: 1- Wash
hands with warm water and soap after hand-
ling raw meat, 2- Curing (salting), drying, sm-
oking, or microwaving meat alone don’t cons-
istently kill infective worms; homemade jerky
and sausage were the cause of many trichinel-
losis cases reported, 3- Freeze pork less than 6
inches thick for 20 days at 5°F (-15°C) to kill
any worms, 4- Freezing wild game meats, un-
like freezing pork products, may not effectiv-
ely kill all worms because some worm species
that infect wild game animals are freeze-resi-
stant, 5- Clean meat grinders thoroughly after
each use. 5- Don’t feed pigs on garbage and
preventing illegal slaughter outside the slaug-
hterhouses Also, to prevent Trichinella infec-
tion in animal populations don’t allow pigs or
wild animals to eat uncooked meat, scraps, or
carcasses of any animals, including rats that
may be Trichinella infected (CDC, 2019).
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Selected publications in Arab Countries: Th-
erizol et al. (1975) in France reported that five
acute trichinosis cases were imported from
Egypt (four of them were anatomically and
serologically proved) observed at the Ambro-
ise-Paré Hospital. Among these patients, only
one showed atypical clinical picture. Another
one suffered from myocarditis, which made
prognostic more severe. In 3/5 patients, imm-
unological tests and blood eosinophilia were
right, but one case remained doubtful or nega-
tive. Thiabenzadole associated with corticoth-
erapy were effective. Also, Blancou (2001) in
France stated that “the origin of trichinellosis,
which existed in ancient times as testified by
the discovery of parasite larvae on an Egyp-
tian mummy, unfolded in several stages: dis-
covery of encapsulated larvae (in 1820s), ide-
ntification and scientific description of these
larvae (Paget and Owen, 1835), followed by
experimental infections of animals (dogs, pi-
gs, rabbits, mice) or of humans as from 1850.
The main occurrences of trichinellosis were
followed with particular attention in Europe
(Germany, Denmark, France, etc.) and in the
United States of America at the end of the 19™
Century.

Siam et al. (1979) reported that the sylvatic
trichinosis was in the Mediterranean and Aft-
ican Regions with only domestic 7. spiralis in
Egypt. Morsy et al. (1981) Cairo reported T.
spiralis in two street cats. Also, Morsy et al.
(1980; 1989); Michael and Morsy (1980), Bar-
akat et al. (1982); Azab et al. (1988), Abdel
Aal et al. (1988); Makarem et al. (1989) and
Loutfy et al. (1999) evaluated different available
serologic tests and detected natural anti-7richin-
ella antibodies in pigs and/or rodents or carn-
ivores in all the Nile Delta Governorates. Mi-
chael and Morsy (1984) recommended Oxfe-
ndazole® to treat intestinal larval phase. El Sh-
azly et al. (2002) established mice immuniza-
tion by a crude 7. spiralis antigen. Hassanain
et al. (2004) in Giza didn’t find significant di-
fference between 16 hospitalized symptomat-
ic patients and 12 asymptomattic ones at sw-



ine slaughterhouse. They concluded that the
45.00, 75.355, &25.389 and 57.989 KDa poly
peptides of adult antigen and 26.00, 24.00, &
46.994 KDa proteins of adult E/S produc-
ts were diagnostic for human, swine and rat
trichinellosis, respectively. Abdel-Hafeez et
al. (2015) in Minia City reported among slau-
ghtered 100 cattle, 100 goats, & 100 pigs, pa-
rasites were Sarcocystis spp, Toxoplasma go-
ndii, Taenia saginata, T. solium and T. spira-
lis. Othman et al. (2016) in Tanta studied im-
pact of host's biochemical environment upon
trichinosis infection course by atorvastatin®
and metformin®. They found that the oxida-
tive stress and expression of vascular endo-
thelial growth factor in muscles were signifi-
cantly reduced with both drugs, but total lar-
val counts in muscles were only significantly
reduced in atorvastatin-receiving mice. Also,
marked reduction in inflammatory cellular in-
filtration, cyclooxygenase-2 expression, and
oxidative stress occurred in small intestines of
treated mice compared to positive control, and
concluded that anti-inflammatory and anti-an-
gio-genic effects must be in mind when treat-
ing patients with atorvastatin or metformin.
Saad et al. (2016) studied Acetazolamide® ef-
ficacy against different 7. spiralis in mice; re-
ported that it reduced adult and muscle larval
counts, when given early (62.7%) against ad-
ults, efficacy for muscle larvae increased
when given late (63%). They concluded that
acetazolamide; carbonic anhydrase inhibitor
proved effective against adults and larvae.
Abou Rayia et al. (2017) evaluated the in vit-
ro & in vivo Artemisinin® effect on 7. spiralis
versus mebendazole; found that adult tegum-
ents significantly degenerated and destructed
with both drugs and significant reduction of
both adult & larval counts. They reported that
artemisinin can be an alternative drug for hu-
man cases.

Salama et al. (2021) assessed the antiparas-
itic and anti-inflammatory effects of Citrus /i-
mon and Capsicum frutescens on Swiss albino
trichinosis compared to albendazole and pred-
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nisolone, found the efficacy of C. frutescens
and C. limon extracts gave a marked decrease
in adult and larval counts and decreased tum-
our necrosis factor-a levels in intestinal and
muscular phases. They reported that both ext-
racts proved promising for treatment of experi
mental trichinosis, particularly C. frutescens.
Fahmy and Diab (2021) in Giza reported that
combined albendazole-mefloquine gave an al-
most complete recovery of albino mice, and
its low dose regimen highly reduced parasite
burden to normal histological architecture.

Mohammed et al. (2022) reported that there
was a scarcity of Egyptian data on trichinosis
in pigs and humans. Trichinoscopic diagnos-
ed 33812 pigs slaughtered during a year at Al-
Basateen Governmental Abattoir; showed a
total prevalence of 1.06%, with maximum inf-
ection in autumn (1.18%). They added that in
Qena and Sohag Governorates human trichin-
osis ELISA antibodies was 10%, with a signi-
ficant age association. Sarhan et al. (2022) in
Sharkia studied the efficacy of selenium (Se),
Se nanoparticles (SeNPs) and Egyptian prop-
olis compared to albendazole for treating mu-
rine trichinosis. They found that the combina-
tion of SeNPs and propolis had anti-inflamm-
atory and anti-angiogenic effects on trichinos-
is. They added that combined therapies can be
used as a natural alternative therapy to alben-
dazole to treat zoonotic trichinosis.

In Lebanon, Haim et al. (1997) in a South
Village reported trichinosis outbreak in Janua-
ry 1995 with a population of 800-1000 perso-
ns. Previous outbreaks occurred under very si-
milar circumstances, which indicated a need
to control and prevent pork meat trading was
not under veterinary control, and to raise peo-
ple awareness. Khalil er al. (2022) reported
that trichinosis in the Lebanon outbreaks date
back to late 19™ Century. The first published
outbreaks were attributed to the consumption
of wild boar meat, while those that followed
incriminated pork. They added that hunting
wild boar was currently re-emerging in Leba-
non given the recent economic crisis that was



limited the purchase of livestock meat.

In Palestine, Abuseir (2021) found that ma-
ny parasitic infections mainly transmitted by
pork, although widespread worldwide, were
rare in the Arab Countries, primarily due to
religious proscriptions.

Conclusion

Zoonotic trichinosis infection is not comm-
only encountered in Egypt. Infection is chara-
cterized by generalized fever, abdominal pain,
diarrhea, nausea, vomiting, or myalgias, or se-
vere like myocarditis and encephalitis. But, it
must be differentiated from gastroenteritis and
some helminthiasis. Only domestic 7. spiralis
infection was reported in pigs, cats, and wild
carnivores.

Mebendazole and Albendazole proved to be
effective, but not advised during pregnancy or
little infants.

Authors’ declaration: Authors declared that-
they neither have conflict of interest nor rec-
eived fund.
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