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Abstract:- Parasitic pathogens through cross infection 

exert carcinogenesis in human body. The immune 

evasion strategy that has been adapted by several 

parasites is recognized to be associated with human 

carcinogenicity. In this review, studies have been 

analyzed which depicts how carcinogenicity occurs 

through several parasitic infection. Among the parasites 

that are involved toward developing carcinogenicity, 

Helminth is found to be dominant as per the recent 

studies. One reason for this that  they mostly have 

prolonged life cycle than the other parasites, therefore 

more complex network through molecular endeavour 

has been adapted by them that would leads the host cell 

malignancy. This review particularly summarizes the 

parasites that are involved in carcinogenicity and the 

mechanism that they adapt to develop so. Targeting the 

molecules that are being modulated by parasites to 

trigger carcinogenesis, drug development can be done. 

Drug designing can also be made by targeting the 

parasite induced secretory molecules which mainly cross 

talk to develop carcinogenicity. Specially conjugated 

therapy of parasitic drugs with anticancer drugs that are 

target specific should be used at minimum doses so that 

to block the parasite induced carcinogenicity in host 

body. 
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I. INTRODUCTION 

 

Cancer is characterized by proliferative cells that 

survive in an uncontrollable manner. Several reasons are 

there that help to develop cancer in human body. Among 

them the most recent cause of carcinogenic event is 

mediated largely by parasitic attack. Parasites are found to 

be dominant in progression of carcinogenesis in several 

organs particularly in liver, stomach, colon and esophagus 

[1], [2]. It was reported that, eleven species of pathogens 

include Opisthorchis viverrini, Clonorchis sinensis, 

Schistosoma haematobium, Helicobacter pylori, hepatitis B 

virus (HBV), hepatitis C virus (HCV), human 

papillomavirus (HPV), Epstein-Barr virus (EBV), human T-

cell lymphotropic virus type 1 (HTLV-1), human herpes 

virus type 8 (HHV-8) and human immunodeficiency virus 

type 1 (HIV-1) [3], [4], [5] associated with cancers are 

classified as Group 1 carcinogens. Recent studies indicated 

the Protozoa, Platyhelminthyes and Aschelmintheyes as the 

major parasites that exerts malignancy in human body. 

Parasite induced modulation the host immune system for 

their better survivability. However, this adaptive strategy 

that they take in host body makes the cells to be 

carcinogenic as the molecules that they modulate sometimes 

cross talk with the major molecules that are responsible for 

carcinogenicity. This is how the parasites unknowingly 

trigger cancer in host body. Through this review, we 

summarize current facts on associations of parasite 

infections, the mechanistic action that are responsible for 

parasite mediated carcinogenicity. Also we have enlightened 

the area that should be targeted by drug so that to prevent 

this parasite mediated carcinogenicity in near future. 

 

II. PARASITES INVOLVED IN CANCER AND 

THEIR MECHANISM TOWARDS 

CARCINOGENESIS 

 

A. Protozoa as pathogen 

Among Protozoa major parasites like Plasmodium 

falciparum, Plasmodium vivax, Plasmodium ovale, 

Plasmodium malariae,  Plasmodium knowlesi causes 

Burkitt lymphoma through expansion of the EBV-infected B 

cell population, suppressing the EBV-specific T-cell 

immunity [6], [7], [8], [9], [10], [11], [12].  

 

Beside them, Theileria parva and Theileria annulata 

infections lead to the transformation of the leukocyte 

infected cells. They are also involved in stimulation of anti-

apoptosis signaling pathway by the activation of the 

transcription factor NF-κB. Along with this, modulating the 

cytokine imbalance particularly of GM-CSF (= granulocyte 

macrophage colony stimulating factor) secretion that help in 

the enhancement and re-stimulation of infected host cell 

proliferation via autocrine loops. GM-CSF also contributes 

to the induction of the factor c-Myc, leading to lymphocyte 

proliferation. Theileria induces the cellular transformation 

which leads to the constitutive activation of c-jun kinase 

(JNK) and permanent induction of activator protein 1 (AP-

1). Theileria alters host-cell actin dynamics, increases 

motility and enables infected host-cell to behave as 

leukocyte metastasis [13], [14], [15], [16], [17], [18]. 

 

Toxoplasma gondii infects warm blooded animals 

including humans and exerts chronic infection in the central 

nervous system after invasion. Thus it promotes brain 

carcinogenesis by altering the host miRNA using parasitic 

proteins and/or miRNAs [19], [20]. 
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Among protozoa, Leishmania donovani exerts the 

activation of macrophages and dendritic cells during its 

pathogenesis and thus in case of chronic infections causes 

CD4 lymphopenia and low CD4/CD8 ratio leading to 

Hodgkin’s disease [21].  
 

On the other hand, Giardia sp in case of long term and 

chronic infection can induce gastric cancer also [22], [23]. 

Intestinal abscess induced by them during infection can also 

led into intestinal cancer [24]. 

 

Trichomonas vaginalis infection is associated with 

cervical neoplasia. T. vaginalis may be an inducer of 

cervical neoplasia by secreting propionic and isovaleric 

acids [25], [26], [27]. 

 

Cryptosporidium parvum generates invasive 

gastrointestinal cancer and alters the architecture of biliary 

epithelia. Apc is downregulated by this parasite leading to 

cytosolic β-catenin accumulation which alters the 

transcriptional regulation of infected cells [28], [29]. It also 

downregulates apoptotic mechanism, an effect that could be 

a significant step in the progression of malignancy 

 

B. Platyhelminthes as pathogen 

Several Platyhelminthes particularly under the family 

Opisthorchiidae, like Opisthorchis viverrini induces 

intestinal carcinoma and cholangiocarcinoma. Infection with 

the liver fluke Opisthorchis viverrini leads to bile duct 

cancer. Fluke releases thioredoxin (Trx) which help the 

cancer cell to survive, to promote angiogenesis, and to 

inhibit apoptosis by interacting with apoptosis signal-

regulating kinase-1 (ASK-1) [30], [31]. 

 

Schistosoma haematobium infection leads to urinary 

bladder cancer by promoting inflammation, oxidative stress.  

Schistosoma through infection increases the level of urinary 

b-glucuronidase and cyclooxygenase-2 that promotes 

bladder carcinogens [32], [33].  

 

Fasciola hepatica infection in human body induces 

liver fibrosis, liver cirrhosis, and hepatic cancer. Fasciola 

induces the expression of TGF-β and IL-4 to inhibit 

activation of immune system against it. As a consequence of 

this, cancer cell get the immune deprived condition which is 

suitable for its progression and survivability [34], [35]. 

 

Clonorchis sinensis infestation is mainly linked with 

cholangiocarcinoma. Clonorchis sinensis induces chronic 

inflammation and generates oxidative stress for creating 

suitable microenvironment for progression of CCA. Beside 

this, Clonorchis also upregulates the expressions of TLR2 

and TLR4 which also triggers TH2 associated cytokine 

production as well as suppresses TH1 cytokine. This 

cytokine imbalance helps in the tumorigenesis [38], [39], 

[40], [41]. 

 

Cysticercosis caused by the larval of Taenia 

solium elicits inflammatory reactions in the tissues 

surrounding the parasite and also in the distant tissues. 

Chronic infections of this parasite induce inflammatory cells 

to produce free radicals that help in the formation of altered 

tissue growth. Taenia solium also exhibits differential 

expression of antigens, mimics human leukocyte antigens, 

and alters human immune system, in such a way that the 

tumors can forms. Secretion of the metacestode factor by the 

parasite also contributes to nuclear alterations that help the 

cell to proliferate in a disorganized manner, leading to the 

possible development of neoplasia [42], [43], [44]. 
 

C. Aschelminthes as pathogen 

Ascaris being an intestinal parasite causes pancreatic 

cancer when being ingested by contaminated water and food 

[45].  Infection with Strongyloides stercoralis induces colon 

adenocarcinoma by stimulating HTLV-1 replication and 

progression of HTLV-1-infected lymphocytes [46], [47], 

[48]. 
 

III. DRUG TARGET AREA 

 

Antiparasitic drugs those are being proven to have also 

anticancer efficacy can be used more in number so that to 

combat parasite mediated carcinogenesis. Suramin is an 

anti-parasitic drug act against Trypanosoma sp also bears 

anti-cancer effects. Suramin blocks the angiogenesis by 

inhibiting VEGF, bFGF and suppresses endothelial cell 

proliferation [49]. Artemisinin, a well known antimalarial 

drug also shows efficacy to block the proliferation of human 

breast cancer cells by downregulating the expression of 

E2F1 transcription factor [50]. 
 

Antiparasitic drugs against Tapeworms and Giardia, 

contains a substance that kills prostate and colon cancer. 

Nitazoxanide, a well known and approved anti-parasitic 

drug decomposes the activated beta-catenin in prostate 

cancer [51].  Ivermectin which is being used as an important 

antiparasitic drugs for river blindness, strongyloidiasis, and 

lymphatic filariasis  interacts with several targets including 

the multidrug resistance protein (MDR), the Akt/mTOR and 

WNT-TCF pathways, the purinergic receptors, PAK-1 

protein, certain epigenetic deregulators such as SIN3A and 

SIN3B, RNA helicase, chloride channel receptors and 

blocks the cancer stem cells to grow [52]. 
 

Overall modulator molecules are the cytokines, growth 

factors that is being targeted by the Protozoan and Helminth 

parasites and further it leads into carcinogenesis. Therefore 

by applying some immunosuppressive drugs with the 

conventional anti-parasitic drugs might block its adverse 

effect towards carcinogenicity.  

 

IV. CONCLUSION 

 

Overall the present review depicts the positive 

correlation between parasitic infection and human cancers 

(Fig. 1). Mostly, the Protozoan and Helminth parasites show 

their carcinogenic potential in humans (Table 1). Whenever 

the parasitic attack occurs the main modulators was found to 

be cytokines. Pathogen induced modulation in cytokines 

helps in immune escape and to create tumorigenesis in 

various organs. Cytokines being a growth regulatory 

molecule are involved in cell cycle and cellular 
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proliferation. These two cytokines dependent modulator 

domain is being largely targeted by the parasites to induced 

carcinogenicity further. In combating this, those 

antiparasitic drugs having anticancer efficacy shall be used 

more in number. Also a combinational therapy the 

antiparasitic drugs with the conventional chemosynthetic 

drugs in case of chronic infection can also be used so that to 

block parasite induced carcinogenicity. Drugs that 

particularly help to maintain cytokines status in normal are 

highly solicited. Though many works have already been 

done to develop antiparasitic drugs that furthermore can 

block parasite mediated carcinogenicity, however, greater 

amounts of work on this have been done only in in vitro 

condition. Further study should therefore be done in in vivo 

condition so that to make a better way to combat parasite 

induced carcinogenicity. 

 

Name of Parasites Type of cancer 

Plasmodium sp Burkitts Lymphoma [6], [7],[8],[9],[10],[11],[12] 

Theileria sp Metastaic of leucocytes [13], [14], [15], [16], [17], [18] 

Toxoplasma sp Brain carcinogenesis [19],[20] 

Leishmania sp Hodgkin’s disease, CD4 lymphopenia [21] 

Giardia sp Gastric Cancer [22],[23],[24] 

Trichonomus sp Cervical neoplasia [25],[26],[27] 

Cryptosporidium sp Gastrointestinal Cancer [28],[29] 

 Opisthorchis sp Bile duct Cancer, Chalangiocarcinoma [30],[31] 

Schistosoma sp Urinary bladder Cancer [32],[33] 

Fasciola sp Liver Cancer [34],[35] 

Clonorchis sp Liver Cancer, Cholangiocarcinoma [36],[37],[38],[39],[40],[41] 

Taenia sp Intestinal Neoplasia [42],[43],[44] 

Ascaris sp Pancreatic Cancer [45] 

Stronglyosides sp Colon Carcinoma [46],[47],[48]  

Table 1:- Several types of carcinogenesis caused by Parasites 

 

 
Fig. 1:- Mechanism of Parasite induced carcinogenesis. 
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