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INTRODUCTION
The term “Parasite” is derived from the Latin words 
“para” (beside) and “cytos” (food). It refers to a living 
being that lives off another organism, known as 
the host. Parasitism is the phenomenon of a living 
organism living on or in another living organism, 
temporarily or permanently, to its detriment (1).
However, recent studies have shown that parasites 
can have both positive and negative effects on their 
hosts. Research has demonstrated that parasites, 
including their eggs, developmental forms, and 
molecules, can provide benefits by affecting certain 
systems or triggering various mechanisms in humans 
and animals (2). 

While the immune system can expel microorganisms 
that invade the body, parasites must evolve to 
maintain their symbiotic relationship with their 
hosts. Parasites can manipulate the host’s immune 
system by producing immunomodulatory molecules. 
They can control specific host immunity and affect 
the entire immune system (2).
As the host develops its immune system against 
the parasite, the parasite develops mechanisms to 
evade immunity. The regulation of host immunity 
by parasites has been a long-standing research topic. 
The positive effects of helminths, protozoa, and 
arthropods have been discussed based on species 
and grouped according to treatment methods with 
successful results (2,3).
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ÖZ  
Parazitler genellikle zararlı yönleri ile bilinen canlılardır. Parazitlerin zararlarının yanında yararlı yönleri de keşfedilmiş ve halen 
günümüzde keşfedilecek birçok yararlı yönü bulunmaktadır. İyileşmeyen yaralarda, cerrahi operasyon sonrası yaralarda, obezite 
ve glikoz metabolizması bozukluklarında, sinir onarımında, kanser tedavilerinde hatta doğurganlık üzerine yararlı etkileri olduğu 
bildirilmiştir. Helmintlerin, protozoonların ve artropodların, parazitin kendisi ya da salgıladığı molekülleri hatta yumurtaları ile 
belirli bozuklukları düzeltebildiği, engelleyebildiği ve iyileştirebildiği kanıtlanmıştır. Bu yazıda parazitlerin yararlı yönleri ile alakalı 
çalışmalara yer verilmiştir. Parazitlerin birçoğunun bağışıklık sistemini uyarması ya da etkilemesi ile yarar sağladığı mekanizmaları 
anlamak ve terapötik amaçla kullanılabilmesini sağlamak için çok daha fazla çalışmaya ihtiyaç vardır.
Anahtar Kelimeler: Parazitlerin faydaları, maggot terapi, hirudo terapi, parazitomimetikler, askarozitler 

ABSTRACT
Parasites are commonly associated with harm, but they also have beneficial aspects that are still being discovered. It is important 
to acknowledge both the harmful and beneficial aspects of parasites. They have been found to have positive effects on non-healing 
wounds, surgical wounds, obesity, glucose metabolism disorders, nerve repair, cancer treatments, and fertility. Research has 
shown that helminths, protozoa, and arthropods have the ability to correct, prevent, and cure certain disorders through the use 
of the parasite itself, its molecules, or even its eggs. This article includes studies on the beneficial aspects of parasites. However, 
further research is needed to fully understand the mechanisms by which parasites stimulate or affect the immune system and how 
they can be used therapeutically.
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Maggot Therapy
Myiasis, which originates from the Latin word “Myia” fly, is the 
name given to the disease caused by the feeding some fly larvae 
on the tissues of humans and animals (4).
Myiasis is a prevalent disease worldwide. The adult flies 
responsible for this disease are usually found in Türkiye from 
April to September. Myiasis is more prevalent during the summer 
months in areas where sheep and goats are raised (4).
Although myiasis larvae can have harmful effects, they are 
sometimes used in forensic medicine and wound treatment. The 
use of live fly larvae to treat wounds is becoming increasingly 
popular worldwide. These larvae develop in environments where 
decay and putrefaction occur, and they can be necessary in cases 
where wound healing is crucial due to microorganisms that are 
resistant to antibiotics. The treatment is known by several names, 
such as larval therapy, maggot therapy, biosurgery, and maggot 
debridement therapy (MDT) (5).
Maggot therapy is a controlled myiasis in open wounds to utilise 
the positive effects of larvae on necrotic tissue without damaging 
the intact tissue (6).
Fly larvae suitable for maggot therapy are typically found in the 
Calliphoridae family (6). The most commonly used species is 
Lucilia sericata (syn. Phaenicia sericata). Lucilia sericata is preferred 
due to its ability to feed on dead tissue on the surface of living 
tissue (7,8).
Cage dressings are the preferred method for maggot therapy (9). 
Another method, Biobag, has also been used in Maggot therapy 
applications (10,11).
Maggot therapy is commonly used to treat infected wounds 
that are unresponsive to treatment. It can also help heal ulcers 
caused by various factors such as pressure, venous stagnation, 
nerve disease, surgical operations, trauma, burns, cellulitis, bone 
marrow inflammation, mastoiditis, thalassemia, polycythemia, 
Burger disease, necrotic tumors, and crusted or incompletely 
healed wounds (12).
MDT has found a new role in treating diseases caused by 
many Gram-positive and Gram-negative bacteria, including 
Staphylococcus aureus, Pseudomonas aeruginosa, and methicillin-
resistant Staphylococcus, due to the increasing incidence of drug 
resistance in recent years (11).
Kerridge et al. (13) incubated 100 sterile L. sericata larvae in 
10 mL of bidistilled water overnight. The liquid was collected, 
centrifuged, filtered, and lyophilised. The resulting secretion 
material was dried, frozen, and resuspended in bidistilled water. 
The authors reported that this material exhibited antibacterial 
effects against MRSA (Methicillin Resistant Staphylococcus 
aureus), Streptococcus pyogenes, and Pseudomonas aeruginosa under 
in vitro conditions.
Jaklič et al. (14) demonstrated that in vitro conditions, larval 
secretions of L. sericata possess antibacterial activity against S. 
aureus, E. coli, and P. aeruginosa.
Harris et al. (15) discovered that larval secretions containing the 
enzyme chymotrypsin can inhibits Staphylococcus epidermidis 
biofilm. Additionally, maggot secretions can break down 
established biofilm and prevent biofilm its formation on both 
abiotic surfaces such as polyethylene, stainless steel, and titanium, 
as well as on biotic surfaces.

Bohova et al. (16) conducted a study which found that worm 
secretions effectively reduced biofilm formation of Enterobacter 
cloacae and S. aureus, but not against Proteus mirabilis.
Clinical studies conducted in a laboratory have shown that larval 
secretions promote the migration of fibroblasts and keratinocytes, 
increase angiogenesis and enhance the migration of vascular 
endothelial cells (11).
Upon analysis the effect of maggot debridement treatment on 
antibiotic use, it was found that MDT has a synergistic impact 
on several antibiotics, including gentamicin, flucloxacillin and 
daptomycin at high concentrations, rather than inhibiting their 
antibacterial activity. Furthermore, an enhanced effect was 
observed when larval wastes and secretions were combined with 
ciprofloxacin (11).
The human complement system plays a crucial role in activating 
the inflammatory response to injury. However, inappropriate 
activation can cause severe tissue damage, as observed in chronic 
wounds that remain in the inflammatory healing phase. Studies 
have shown that larval secretions can inhibit pro-inflammatory 
responses in human neutrophils and monocytes without affecting 
the antimicrobial activities of phagocytes. The study found that 
inhibiting complement pathways, cytokines, and degrading 
complement proteins reduced all complement by up to 99.9% 
(17,18).

Hirudo (Leech) Treatment
“Leech” is derived from the Anglo-Saxon word “laece”, which 
means doctor. The use of Hirudo medicinalis in treatments was 
described by Linnaeus in 1758 (19).
The medicinal leech Hirudo medicinalis, has been approved by the 
United States Food and Drug Administration as a prescription 
therapeutic material due to the many protease inhibitors found in 
its saliva. Molecular studies have revealed that there are at least 
three species of European medicinal leeches and leeches marketed 
as H. medicinalis are actually Hirudo verbana. These findings have 
prompted a review of decades of biomedical research on the 
organism and a reassessment of regulatory statutes, regulations, 
and protective measures (20).
Leeches have been used extensively worldwide in recent 
years. They have been particularly successful in plastic and 
reconstructive microsurgery in the UK and Ireland, where they are 
used to alleviate venous occlusion following flap surgery (21,22).

The Impact of Trichuris spp. Eggs on Autoimmune 
Diseases
Clinical trials have investigated the treatment of allergic rhinitis, 
multiple sclerosis (MS), ulcerative colitis, Crohn’s disease, and 
inflammatory bowel disease through oral ingestion of the 
swine nematode Trichuris suis parasite eggs. These studies have 
identified beneficial aspects (23).
In 2010, a study was conducted in Finland to investigate 
the effectiveness of T. suis eggs in treating allergic rhinitis. 
Experimental studies have shown that they protect against 
allergic airway inflammation. In some observational studies, they 
have been associated with a reduced risk of atopy and alleviation 
of asthma symptoms. Treating allergic rhinitis with Trichuris suis 
eggs results in a significant clinical and systemic immunological 
response in humans. However, no therapeutic effect has been 
reported (23). 
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MS is more common in developed countries, but its prevalence is 
lower in areas where Trichuris trichiura carriage rates exceed 10%. 
Some studies suggest that this may be due to increased helminth 
exposure, which could have a protective effect against MS. 
Furthermore, research has shown that MS patients with helminth 
infections tend to have a milder disease activity and course than 
those without (24).
Ulcerative colitis is more common in developed Western 
countries but less prevalent in developing countries where 
helminth infections are more frequent. Individuals with helminth 
infections show a modified immunological response to antigens. 
In animal experiments, helminths have been shown to prevent 
or alleviate ulcerative colitis by stimulating regulatory T-cells and 
modulatory cytokines (25).
Helminths have been suggested to have potential benefits 
in reducing hyperreactive immune responses. This theory is 
supported by experimental findings that helminth eggs and live 
intestinal helminths protect against inflammatory bowel disease 
in mice and can even cure ongoing disease (25).
Similar to other inflammatory bowel diseases, Crohn’s disease 
is less prevalent in less developed countries but more prevalent 
in developed countries. Exposure to helminths has been linked 
to a reduced immune response, which may help prevent or treat 
Crohn’s disease (26).
Summers et al. (26) conducted a study on 29 patients with 
Crohn’s disease who were orally administered 2500 live T. suis 
eggs every three weeks for 24 weeks. The study reported a success 
rate of approximately 80% at the end of 24 weeks. The treatment 
was found to be safe even for patients receiving multiple 
immunosuppressants, such as corticosteroids and azathioprine, 
without causing any side effects or complications.

The Benefical Effects of Trichinella spp.
Trichinella spiralis is a parasite that can survive in both adult and 
larval forms within two different cell environments in the same 
host. This immunomodulation ensures the survival of both 
the host and the parasite. The immune response is modulated 
by various cells from both the innate and adaptive divisions 
of immunity, including dendritic cells, T regulatory cells, and 
alternatively activated macrophages. The parasite can evade 
the immune system through several processes. Researchers 
are investigating molecules derived from parasites, including 
Trichinella, for their potential to treat immunopathology in 
animal models of various inflammatory and autoimmune human 
diseases. This includes components of their excretory-secretory 
products (27).
During trichinellosis, the immune system is stimulated by various 
molecules produced by the parasite. These molecules can be found 
in the cuticle or excretory-secretory products. The interaction 
between these molecules and the host’s immune system can cause 
a shift in the immune response from an inflammatory to an anti-
inflammatory type (28).
Trichinella-derived molecules have been shown to modify antigen-
presenting cells, such as dendritic cells, and reduce adaptive 
immune responses (29).
Investigating how helminth parasites, such as Trichinella, modulate 
the immune system provides insights into the molecules involved 
in different parts, elements, and interactions within the immune 
system. These insights may be translated into future therapeutics. 
Currently, Trichinella-derived molecules, particularly excretory 

and secretory products, are the focus of intensive research aimed 
at discovering molecules to re-regulate the immune system in 
various immune dysregulations (28).
While the mechanism by which helminths treat osteoclastic bone 
destruction is not fully understood, helminths and helminth-
derived products have shown promise in treating joint bone 
erosion in rheumatoid arthritis (30).
Trichinella spiralis infection or certain products secreted by 
its larvae in muscles have been found to inhibit bone erosion 
and osteogenesis in mice with collagen-induced arthritis (CIA) 
by inhibiting M1 monocyte/macrophage polarization and 
production. The study utilized mice infected with T. spiralis 
14 days prior to the onset of CIA. The larvae were observed to 
reach the skeletal muscle 28 days after oral administration. 
Micro-computed tomography was used to visualise the mice after 
stimulation with CIA. The results showed severe bone erosions 
in CIA mice, which were not visible in the normal control group. 
However, bone erosion was significantly reduced in T. spiralis-
infected CIA mice. Furthermore, the total bone volume/total 
volume and trabecular thickness decreased (30).

Use of Clonorchis sinensis for the Treatment of Colitis
Clonorchis sinensis is a trematode that belongs to the 
Opisthorchiidae family. It can be found in the biliary tract and 
gall bladder of dogs, cats, pigs, and occasionally humans in the 
Far East (31).
The helminth species and its secretions have demonstrated 
therapeutic potential in inflammatory bowel disease. 
Clonorchis  sinensis  induces a Th2/Treg immune response, which 
mainly dominates to maintain long-term parasitism in the host. 
In their study (31), the therapeutic effects of C. sinensis (Cs) 
infection with cysteine protease (CsCP) and adult pure antigen 
(CsCA) were investigated mice with DSS (dextran sulphate 
sodium)-induced colitis. 
CsCP and CsCA demonstrated positive therapeutic effects in 
treating acute colitis, but CsCP is the superior option. CsCP has 
been reported as a safe, effective, and readily available therapeutic 
agent for inflammatory bowel disorders. It activates innate 
immunity and regulates IL-12/IL-23r cytokines (31). 

Effects of Schistosoma Species on Glycolipid 
Metabolism
Schistosomiasis is a parasitic disease caused by Schistosoma 
parasites. It is a zoonotic disease prevalent in tropical and 
subtropical regions. It is the second most common parasitic 
infection in the world after malaria (32).
Schistosoma is a water-borne parasite that is harboured by 
freshwater snails. When it infect the human body, it causes 
schistosomiasis by stimulating inflammatory and immune 
reactions. Recent research has revealed the potential for 
Schistosoma sp. infection or some products produced by 
Schistosoma to cure or prevent certain immune and inflammatory 
diseases, such as severe asthma, inflammatory bowel disease, and 
diabetes. It has been revealed that Schistosoma can promote the 
secretion of anti-inflammatory factors and regulate glucose and 
lipid metabolism in the host’s body by polarising immune cells 
such as T, B and dendritic cells. This information suggests that 
Schistosoma may have potential therapeutic applications in the 
treatment of inflammatory diseases (33).
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Schistosoma eggs are highly antigenic and can secrete various 
substances into host tissues, including Schistosoma soluble 
egg antigens (SSEA). These antigens can be harmless, toxic, or 
antigenic. SSEA is a mixture of immunostimulatory antigens that 
can also create conditions for dendritic cells to initiate a type-2 
immune response (34,35). 
Research has demonstrated that Schistosoma antigens can regulate 
the immune response of the host and prevent the development 
of autoimmune diseases (33). SjHSP60, a protein derived from 
Schistosoma japonicum eggs and adult parasites, has been reported 
to stimulate Tregs and regulate glucose homeostasis (36).
In a study by researchers (37), the impact of S. haematobium 
infection on serum lipid homeostasis in adults with a high body 
mass index was investigated. The study found that helminth 
infection was associated with lower levels of serum total 
cholesterol, high-density lipoprotein (HDL)-C, and triglycerides 
(TG), particularly in overweight or obese individuals. The 
study found significant negative correlations between infection 
intensity and TC, HDL-C, LDL-C, and TG levels in overweight/
obese subjects but not in leaner subjects. Additionally, the 
study suggests that infection with S. haematobium may improve 
the serum lipid profile in overweight/obese individuals. These 
findings suggest that S. haematobium may have a protective role 
against cardiometabolic diseases in certain populations. However, 
further research is needed to understand the underlying molecular 
mechanisms.
Schistosoma infection or molecular products derived from 
Schistosoma may inhibit or prevent some autoimmune diseases, 
such as asthma, type 1 diabetes (T1D), and colitis. In mice, 
SJMHE1, a small molecule peptide from the HSP60 protein 
of Schistosoma japonicum, has been reported to reduce airway 
inflammation and stop the development of asthma (38,39). 
According to a report, the administration of recombinant 
cystatin and fructose-1,6-bisphosphate aldolase in S. japonicum 
significantly reduced the incidence of diabetes and improved the 
severity of T1D (40).
A study conducted in Brazil demonstrated that vaccination with 
tetanus toxin in individuals infected with S. mansoni resulted in 
a Th2 response, while vaccination in uninfected control subjects 
resulted in the expected Th1 response. This suggests that 
helminth infections may affect immune responses to vaccine 
antigens or co-infecting organisms. It is important to note that 
the language used in the original text was already clear, concise, 
and objective. Therefore, no changes were made to the wording. 
It was concluded that S. mansoni infection may have a beneficial 
effect, as Th2 responses are protective while Th1 responses are 
harmful to the host (41).
Although Schistosoma has been found to have some some benefits 
in certain cases of type-2 diabetes (T2D), it is important to 
note that this species can cause a variety of pathologies, such as 
hepatosplenomegaly, growth retardation, and life-threatening 
diseases (38).
Schistosoma species have been found to have positive effects on 
nerve repair as well as glucose metabolism. An experimental 
study on mice demonstrated that the SJMHE1 molecule derived 
from S. japonicum enhances functional recovery after sciatic nerve 
injury. SJMHE1-mediated peripheral nerve repair is associated 
with increased regeneration of the myelin sheath (42).

Concurrently with the functional improvement, the regenerated 
sciatic nerve in SJMHE1-treated mice exhibited greater thickness 
compared to the control group. Additionally there was a significant 
increase in both the thickness and number of myelin sheaths in 
SJMHE1-treated mice (42).

The Impact of Hymenolepis diminuta on the 
Mechanisms of Apoptosis
Hymenolepis diminuta is a zoonotic parasite commonly found in 
small rodents. The adult parasites have hooks on their rostellum 
that can damage host tissues. However, their metabolites may 
promote the proper functioning of the host’s digestive system. 
Due to its low pathogenicity and immunomodulatory activity, it 
is hypothesised that Hymenolepis diminuta could be a potential 
therapeutic agent for treating autoimmune and inflammatory 
diseases (43).
Hymenolepis diminuta may be involved in apoptosis mechanisms 
in the intestines, as it triggers specific reactions in the host. 
This mechanism helps maintain homeostasis in the intestinal 
epithelial tissue. The effects of H. diminuta-induced infection may 
be due to alterations in gene and protein levels that initiate and 
progress apoptosis (43).
According to reports, Hymenolepis diminuta activates the intrinsic 
apoptosis pathway in the small and large intestines of the host. 
Infection with H. diminuta initiates the caspase cascade, resulting 
in apoptosis (irreversible cell death), including Cas-3 and Cas-9. 
Hymenolepis infection has been reported to increase apoptosis in 
the host’s small and large intestine by upregulating the expression 
of the proapoptotic gene and protein Bax and downregulating the 
expression of the anti-apoptotic gene and protein Bcl-2 (43).

Beneficial Effects of Intestinal Nematodes
Ascarosides were initially identified as pheromones for larval 
development and mating in Caenorhabditis elegans, a free-living 
nematode. These glycolipids contain a dideoxy mannose sugar 
attached to short (3- or 6-carbon) aliphatic side chains. Other 
organisms that detect ascarosides can react by forming traps. 
Specifically, plants exposed to nematode ascarosides can activate 
innate immune responses, increasing resistance to parasites and 
emerging microbial pathogens (44). 
The HpARI (alarmin release inhibitor) protein, which is 
the excretion/secretion product of the intestinal nematode 
Heligmosomoides polygyrus, inhibits the release of IL-33. This 
cytokine is central to both allergy and helminth immunity. It is 
possible that other helminth modulator molecules have similar 
effects. Further studies are needed to investigate this subject (45).
In recent years, there have been concerns about the use of live 
helminths to treat inflammatory disorders. As a potential 
alternative, ascarosides could effectively avoid the risks 
associated with live parasites. Ascarosides can be administered 
synthetically, and as small molecules, they do not elicit a host 
antibody response that would neutralise their function upon 
repeated administration. This statement sheds light on new ways 
to understand how helminths shape the host environment (44-
46).

 Beneficial Effects of Helminths on Fertility
Dysregulated immune function, particularly autoimmune disease, 
has adverse effects on almost every aspect of fertility, including 
ovarian function, implantation and pregnancy loss. Pregnancy 



Turkiye Parazitol Derg 2024;48(2):120-7Gürel and Umur. The Benefits of Parasites 124

impact and alters immunity, so parasites that cause systemic 
immunological changes can be expected to affect fertility by 
limiting the host’s immune response (47-49).
Helminths, including Ancylostoma duodenale, Necator americanus, 
and Ascaris lumbricoides, infect around 500-800 million people 
worldwide. These infections are associated with immunological 
changes, such as a shift in host helper T-cell populations, often 
from TH1 to TH2 responses, and increased suppressive activity of 
regulatory T-cells. It is important to note that this information is 
presented objectively and without bias (50).
A nine-year study of 986 Bolivian Tsimane Indians (51), found that 
infection with intestinal helminths caused immunological changes 
by affecting co-infections. This may affect fertility by stimulating 
immunological conditions that affect pregnancy and gestation.
The study examined the correlation between intestinal helminths 
and fertility in women. It discovered that different helminth 
species had opposing effects on fertility. Ascaris lumbricoides 
infection was linked to early first births and shorter inter-partum 
intervals. In contrast, hookworm (Ancylostoma duodenale and 
Necator americanus) infection was associated with delayed first 
pregnancy and longer inter-partum intervals. Helminths may have 
a significant impact on human fertility due to the physiological 
and immunological consequences of infection (51). 

The Beneficial Relationship Between Cancer and 
Parasites
Cancer is characterised by the uncontrolled reproduction of 
neoplastic cells. Carcinogenesis is a complex process that is likely 
caused by genetic or environmental factors. Some studies have 
suggested that parasitic diseases may impact carcinogenesis (52).
Parasites can modify the host immune response, which may also 
affect the tumour microenvironment. Specific neoplastic cells 
can evade the immune response, preventing their recognition 
and destruction. Protozoans and helminths have demonstrated 
potential as targets for future research on antitumour 
immunotherapy. They have shown benefits in modulating 
or improving the immune response of patients with certain 
neoplasms (53).
Echinococcus granulosus is a helminth that parasitises the intestines 
of domestic dogs and wild carnivores in its adult form. Its larval 
form infects herbivores and sometimes humans. Studies have 
shown that E. granulosus has antigenic properties similar to mucin 
peptides. These properties promote the activation of natural killer 
(NK) cells and mature dendritic cells, which can increase IL-12 
production. IL-12 is an essential target of antitumour therapies 
(54,55).
A study (56) reported tumour regression in a colon cancer model 
in mice inoculated with human hydatid fluid. Antibodies capable 
of recognising mortalin and creatine kinase type M expressed 
by neoplastic cells were developed, thereby reducing tumour 
proliferation (57,58).
Toxoplasma gondii is an intracellular protozoan that causes 
toxoplasmosis. It regulates the host immune response and has 
been reported to cause an antitumour reaction. As an intracellular 
parasite, it initiates a strong TH1 response with increased 
IFN-γ and IL-12 production to ensure survival. A 2013 study 
(59) attempted to treat melanoma in mice with intra-tumour 
injections of an attenuated strain of T. gondii and observed 
increased production of CD8+ T-cells and NK cells (57-59).

Infection with  Plasmodium  sp., an intracellular protozoan that 
causes malaria, has been reported to induce a strong innate and 
acquired anti-tumor response. This, in turn, increases survival 
rates and reduces cell division in Lewis lung carcinoma (60). 
Infection with Plasmodium sp. led to an increase in the production 
of IFN-γ, TNF-α, and NK activity. Furthermore, it stimulated 
the cytolytic activity of CD8+ T-cells, resulting in a decrease in 
tumour size and the number of metastases (60). 
It has been suggested that Trypanosoma cruzi infection may 
enhance immune activity, which could play an essential role in 
preventing the development of colon tumours. Furthermore, 
studies have indicated that T. cruzi infection or the use of molecules 
derived from this parasite can induce antitumour effects. Reports 
have also shown that the T. cruzi calreticulin protein can alter 
the tumour microenvironment, exposing neoplastic cells to the 
immune system and thus inhibiting carcinogenesis (61,62).

Parasitomimetics
Biomimetics is involves models and systems found in living 
organisms to solve various problems. The term “parasitomimetics” 
has been proposed by researchers to refer to research activities 
that focus on the unique capacities of parasites and their 
potential to overcome medical problems, including immune 
disorders. Unlike using live parasites, an approach that imitates 
the immunomodulatory abilities of parasites by identifying 
responsible molecules and synthesising them for application 
would result in more controlled product development and 
standardisation while minimising the risk of side effects (63).

Parasitomimetics of Toxoplasma gondii
Toxoplasma gondii secretes proteins that manipulate host 
inflammatory responses. GRA18, one of these proteins, has been 
identified as an anti-inflammatory molecule. When released into 
the host cell cytoplasm, GRA18 forms complexes with regulatory 
cells of the b-catenin degradation complex and inhibits b-catenin 
degradation. Within macrophages, it initiates the expression 
of a specific group of genes commonly associated with anti-
inflammatory responses. The genes GRA18, CCL17 and CCL22 
chemokines are included. According to reports, TgIST binds to 
activated STAT1 dimers in the nucleus of cells treated with the T. 
gondii inhibitor, IFN-g, and may suppress IFN-g-mediated STAT1 
dependent pro-inflammatory expression (64,65).

Parasitomimetics of Leishmania spp.
Leishmania replicates within macrophages in mammalian hosts. 
As macrophages can kill pathogens, Leishmania has evolved a 
complex system to evade host immunity by directly controlling 
the immune system (63).
Leishmania GP63 is a metalloprotease that cleaves various 
peptides. It has been reported to cleave several proteins related 
to host immunity, such as MARCKS-related protein, mTOR, NF-
kB p65, PTP and SHP-1. However, SHP-1-mediated suppression 
of macrophages is not solely dependent on GP63. Another 
leishmanial protein, elongation factor-1alpha (EF-1a), binds 
to SHP-1 and activates it, which in turn inhibits macrophage 
activation. It has been observed that Leishmania’s ability to 
inhibit macrophage effector functions may result from direct 
interference of Leishmania molecules, such as GP63 and EF-1a, 
with macrophage signalling pathways (66,67).
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Parasitomimetics of Trypanosoma cruzi
Chagas disease is a chronic illness caused by T. cruzi infection. The 
parasites are transmitted to mammals by reduviid bedbugs. Some 
individuals with cronic T. cruzi infeciton may develop clinical 
symptoms, including cardiac dysfunction (63).
T. cruzi infection is characterised by polyclonal activation of 
B-cells. This activation may hinder the development of antigen-
specific lymphocytes, which are crucial for activating lymphoid 
tissues and protective responses to infection. T. cruzi P21 binds 
to CXCR4, activating actin polymerisation and macrophage 
phagocytosis via the PI3-kinase signalling pathway, thereby 
facilitating phagocytosis of parasites by macrophages. In 
addition, P21 facilitates the recruitment of leukocytes to the 
site of inflammation and increases the expression of IL-4, which 
initiates the Th2 immune response (68-70).
Trypanosoma cruzi calreticulin (TcCRT) inhibits both the classical 
and lectin complement pathways. Additionally, TcCRT binds 
to the collagen moiety of L-ficolin preventing activation of the 
human complement lectin pathway. In mammals, the binding of 
C1q to calreticulin acts as a me eat signal recruiting macrophages 
and initiating the apoptotic process. TcCRT enhances the 
infectivity of T. cruzi and is necessary for the parasites to invade 
host macrophages. According to reports, TcCRT, which imitates 
host calreticulin, may be essential for the survival of T. cruzi by 
enabling entry into macrophages without inducing activities that 
kill the parasite (71-73).

CONCLUSION
Although parasites are are generally associated with negative 
effects on human and animal health, recent studies have revealed 
that some parasites can actually be beneficial. In particular, 
certain parasites have been found to have positive effects on the 
host immune system, making them useful in the treatment of 
autoimmune diseases., Furthermore, research has shown that 
parasites may have potential in treating wounds, circulatory 
disorders, various types of cancer, and even nerve injuries. 
Parasites have benefits beyond human and animal health. They 
play acrucial role in the ecosystem by regulating energy flow in 
the food chain, increasing biodiversity, regulating population 
dynamics, and contributing to the evolutionary process. The 
evolution of parasites is closely linked to that of their hosts, as 
parasites must adapt to the host’s immune system, and hosts must 
adapt to parasites. It is important to note that parasites have both 
benefits and potential negative impacts on hosts. The evolution 
of parasites is closely linked to that of their hosts, as parasites 
must adapt to the host’s immune system, and hosts must adapt 
to parasites. This process enhances the genetic diversity and 
evolutionary rate of parasites while priming the host for increased 
resistance.
Parasites can provide benefits through their bodies, larvae or 
eggs, or through specific molecules they produce. Recent studies 
suggest that it may be more reliable to imitate the mechanisms 
of action that provide these benefits or synthesize effective 
molecules in response to the risks of using live parasites.
While parasites may have some benefits, they can also cause 
diseases and fatalities. Therefore, the use of parasites for 
therapeutic purposes should only be done with safe and effective 
methods supported by scientific research to minimize risks and 

side effects. As the mechanisms of action and benefits of many 
parasites are still complex, further studies on these issues are 
essential.
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