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 Strongyloidiasis, caused by Strongyloides stercoralis, is a globally distributed parasitic 

infection with significant public health concerns. Due to its ability to establish chronic auto-

reinfection, understanding its physiological impact on host biochemistry, immune response, 

and metabolic homeostasis is crucial. This study aims to assess the systemic effects of S. 

stercoralis infection in a murine model using a combination of biochemical, immunological, 

and metabolic analyses. Male Wistar rats (n=30) were divided into three groups: control 

(uninfected), low-intensity infection (500 larvae), and high-intensity infection (2000 

larvae). Infection was established via oral administration of infective third-stage larvae (L3). 

After 30 days, blood, urine, and fecal samples were collected for biochemical assays, 

immune profiling, and metabolic analysis. Serum markers of inflammation (IL-6, TNF-α, 

and IFN-γ), as well as oxidative stress markers (malondialdehyde, catalase, glutathione 

peroxidase), were measured using enzyme-linked immunosorbent assays (ELISA) and 

spectrophotometry. Renal and hepatic function was assessed via blood urea nitrogen (BUN), 

creatinine, ALT, and AST. The work was performed from November 1st to December 1st, 

2024, in the Laboratory of Parasitology at the College of Veterinary Medicine, University 

of Al-Qadisiyah. Infected rats displayed significant increases in IL-6, TNF-α, and IFN-γ 

levels. Oxidative stress markers were elevated, with higher MDA levels and reduced 

catalase and glutathione peroxidase activity in infected groups. Kidney and liver function 

tests revealed increased BUN, creatinine, ALT, and AST levels, suggesting renal and 

hepatic dysfunction. This study provides a comprehensive biochemical and immunological 

characterization of S. stercoralis infection, demonstrating significant systemic alterations. 
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Introduction 
 

Prolonged infection with Strongyloides stercoralis as the 

culprit of persistent clinical manifestations was first 

documented in 1876. The infection can profoundly impact 

the host's physiology (1). Strongyloides stercoralis is the 

causative agent of strongyloidiasis, a parasitic infection of 

medical importance across both the tropics and increasingly 

in non-endemic regions. Global estimates of people affected 

remain farcically broad due to limited epidemiologic data, 

whilst diagnostic tools with adequate sensitivity are both 

insufficient and largely unavailable. S. stercoralis has 

attracted relatively little research attention. Major concern 

remains the rising prevalence of strongyloidiasis following 

infection in a greater number of immunocompromised 

patients. More efficient management will depend upon an 

enhanced understanding of both how the host responds to 

infection and what particular host predispositions facilitate 

dramatic consequences (2). Strongyloides stercoralis has 

been known as an emerging silent killer owing to its ability 

to cause persistent or long-lasting infection accompanied by 

various complications and high mortality rates. S. stercoralis 
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infection can occur almost worldwide, especially in tropical 

and subtropical regions. It is estimated that the global 

prevalence of S. stercoralis infection could range from 30 to 

100 million. The prevalence of Strongyloides infection 

might be underestimated, and underdiagnosis can also lead 

to a lack of epidemiological data. Hence, detecting indirect 

or non-invasive forms can contribute to a comprehensive 

understanding of S. stercoralis, especially within the host, for 

future studies. If left untreated, an uncomplicated S. 

stercoralis infection can develop into a fatal hyperinfection 

syndrome (3). This nematode has five developmental stages: 

rhabditiform, filariform, free-living adult male, free-living 

adult female, and parasitic adult female. The infectious form 

for host invasion is the third-stage infective filariform larvae 

(iL3) (4). This durable characteristic of Strongyloides 

species contributes to its strong adaptability to the 

environment, as well as a complex life cycle involving free-

living and parasitic generations. Although S. stercoralis and 

S. fuelleborni share the same parasitic patterns as human 

parasites, S. fuelleborni exclusively parasitizes non-human 

primates (humans are the exclusive host of S. stercoralis) (4). 

Strongyloides species might secrete certain secretory fluids 

from its infective stages and from the host to support the 

completion of each parasitic generation. Evasion strategies, 

especially the strong adaptability of Strongyloides species to 

the adverse host microenvironment (temperature and 

immunological response), may also contribute to the 

parasitism of S. stercoralis. Ever since this threadworm was 

first reported, gradually accumulating evidence suggests that 

slight skin penetration by filariform larvae causes host 

invasion. Dyspnea, bilateral leg edema, and eosinophilia can 

also occur (5). S. stercoralis is a soil-transmitted helminth 

and one of the most overlooked in the group of neglected 

tropical diseases. Although it has a global distribution, little 

is known about the prevalence or risk factors in most regions 

(5). Infections with S. stercoralis are common in 

impoverished, immunocompromised societies with poor 

sanitation and close proximity to faecal soils (6). S. 

stercoralis is the sole identified nematode capable of 

reproducing both parasitically and liberally. In the parasitic 

niche, the adults live within the small intestine, generally in 

the duodenum. Rather uniquely, the parasitic females 

reproduce in the absence of male parasites by 

parthenogenesis, generating eggs that give rise to first-stage 

larvae (F3), which are subsequently passed in human feces 

(7). There, they develop into infective filariform third-stage 

larvae (iL3), which either disperse in the soil or the host. It 

is the iL3 that is responsible for host infection; they are 

equipped with a sensory apparatus that detects carbon 

dioxide gradients near the skin's surface. After detecting a 

human host, the larvae are chemically triggered to start the 

host penetration. Host entry may occur in two main ways: 

the classical percutaneous penetration, followed by 

dissemination to the lungs via the bloodstream, or the snap-

like invasion via oral ingestion (8). There is a clear 

predilection for the prior, notwithstanding clinical examples 

demonstrating the ramifications of oral entry (9). The 

spotlight on human S. stercoralis, given its clinical burden, 

is warranted. The nematode repeatedly infects the host 

through its unique autoinfection mode, leading to indefinite 

infection until it is effectively treated. The problematic 

nature of this autoinfective cycle is reflected in its 

contribution to heavy infection syndrome. Here, the large 

worm burden escalates uncontrollably, favoring 

dissemination to extra-intestinal sites and engendering a far 

higher mortality rate (10).  

This study aims to assess the systemic effects of S. 

stercoralis infection in a murine model using a combination 

of biochemical, immunological, and metabolic analyses. 

 

Materials and methods 

 

Ethical approval  

This study was approved by the Institutional Animal Care 

and Use Committee, numbered 1878 dated 29/04/2025.  

 

Experimental animals 
All procedures involving animals were performed in 

accordance with internationally accepted guidelines. Thirty 

male Wistar rats (8 weeks old, weighing 200-250 g) were 

randomly used for the study. Animals were housed in 

temperature-controlled conditions (22°C±2°C), with a 12-

hour light/dark cycle, and provided with standard rat chow 

(23.9% crude protein, 5.0% fat, and 6.0% fiber) and water ad 

libitum.  

 

Parasite infection 

Rats were randomly assigned to three groups: control 

(uninfected), low infection (500 larvae), and high infection 

(2000 larvae). Infection was induced by oral administration 

of infective third-stage larvae (L3) of S. stercoralis, which 

were isolated from stool cultures of dogs at 25-28°C for 5-7 

days. Then, using the Baermann technique, they were 

collected under a microscope. Using a previous pilot study 

conducted by the current researchers, low and high infection 

levels were induced at 500 L3 and 2000 L3, respectively. 

 

Sample collection 

At 30 days post-infection, animals were euthanized using 

CO2 asphyxiation, and blood, urine, liver, and kidney tissues 

were collected. Serum was separated by centrifugation (3000 

rpm for 10 min) and stored at -80°C until further analysis. 

 

Biochemical and immunological assays 

Serum markers of inflammation, including IL-6, TNF-α, 

and IFN-γ, were measured using commercial ELISA kits 

following the manufacturer's protocol. Oxidative stress 

markers, including malondialdehyde (MDA), catalase, and 

glutathione peroxidase (GPx), were quantified using 

spectrophotometry. 
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Renal and hepatic function analysis 

Blood urea nitrogen (BUN), creatinine, alanine 

aminotransferase (ALT), and aspartate aminotransferase 

(AST) levels were measured using an automated 

biochemical analyzer. 

 

Statistical analysis 

All data were analyzed using a One-Way ANOVA with 

Bonferroni post hoc tests. Statistical significance was set at 

P<0.05. 

 

Results 

 

Infected rats exhibited a significant increase in pro-

inflammatory cytokines, including IL-6, TNF-α, and IFN-γ, 

compared to controls (Figure 1). Infected rats showed a 

significant increase in pro-inflammatory cytokines, 

including IL-6, TNF-α, and IFN- γ, compared with controls. 

IL-6 levels were 80 pg/mL in the low-infection group. They 

escalated to 150 pg/mL in the high-infection group, showing 

a progressive inflammatory response (Figures 2 and 3). 

Oxidative stress parameters revealed an elevation in MDA 

levels, with infected rats demonstrating a 3–4-fold increase. 

Concurrently, catalase and GPx activity were markedly 

reduced, suggesting an overwhelmed antioxidant defense 

system (Figures 4-6). Renal function parameters, BUN and 

serum creatinine, were significantly elevated in infected 

groups (Figures 7 and 8). BUN levels doubled in low-

infection rats, 35 mg/dL, and escalated to 50 mg/dL in the 

high-infection group. A similar increase in creatinine was 

observed, rising from 0.6 mg/dL (control) to 2.0 mg/dL 

(high-infection), indicating significant nephropathy. Liver 

enzyme analysis showed a 2.5 to 3-fold increase in ALT and 

AST levels (Figures 9 and 10). ALT levels rose to 80 U/L 

(low infection) and 120 U/L (high infection). In contrast, 

AST followed a similar pattern, increasing to 130 U/L in 

heavily infected animals (Table 1). 

 

 
 

Figure 1: IL6 levels in different groups of rats infected with 

S. stercoralis. 

 

 
 

Figure 2: TNF-alpha levels in different groups of rats 

infected with S. stercoralis. 

 

 
 

Figure 3: IFN-gamma levels in different groups of rats 

infected with S. stercoralis. 

 

 
 

Figure 4: MDA levels in different groups of rats infected with 

S. stercoralis. 
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Figure 5: Catalase levels in different groups of rats infected 

with S. stercoralis. 

 

 
 

Figure 6: Glutathione peroxidase (GPx) levels in different 

groups of rats infected with S. stercoralis. 

 

 
 

Figure 7: BUN levels in different groups of rats infected with 

S. stercoralis. 

 

 
 

Figure 8: Creatinine levels in different groups of rats infected 

with S. stercoralis. 

 

 
 

Figure 9: ALT levels in different groups of rats infected with 

S. stercoralis. 

 

 
 

Figure 10: AST levels in different groups of rats infected 

with S. stercoralis.
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Table 1: Details of statistical analysis  

 

Parameter Control  Low-Infection High-Infection Control vs Low Control vs High 

IL-6 (pg/mL) 20±0.5 80±0.8 150±1.2 <0.03 <0.0001 

TNF-α (pg/mL) 10±0.3 50±0.6 100±1.0 <0.01 <0.0001 

IFN-γ (pg/mL) 5±0.2 30±0.5 60±0.7 <0.03 <0.0001 

MDA (nmol/mg) 1.0±0.05 3.0±0.07 4.0±0.09 <0.05 <0.001 

Catalase (U/mg) 50±1.0 35±0.9 20±0.8 <0.05 <0.003 

GPx (U/mg) 40±0.7 30±0.6 15±0.5 <0.02 <0.005 

BUN (mg/dL) 18±0.5 35±0.8 50±1.0 <0.05 <0.0009 

Creatinine (mg/dL) 0.6±0.03 1.2±0.05 2.0±0.06 <0.05 <0.0001 

ALT (U/L) 40±0.6 80±0.9 120±1.2 <0.01 <0.007 

AST (U/L) 50±0.7 90±1.0 130±1.3 <0.01 <0.001 

 

Discussion 

 

The infection caused by S. stercoralis represents a 

significant but neglected threat to global health, especially in 

tropical and subtropical areas with insufficient diagnostic 

capabilities. The nematode's capacity to maintain infection 

in humans for decades through autoinfection creates 

complex obstacles for disease control, particularly affecting 

immunocompromised patients (11). Patients who undergo 

immunosuppressive therapy, including those with 

HIV/AIDS or organ transplant recipients, need better early 

diagnostic methods and treatment options because of the 

chronic infection that can lead to heavy infection and 

dissemination. This investigation aimed to thoroughly 

examine the biochemical, immunological, and physiological 

changes triggered by S. stercoralis infection with a specific 

focus on inflammatory cytokine responses, oxidative stress 

markers, and organ dysfunctions. 

Infected hosts exhibit substantial increases in pro-

inflammatory cytokines IL-6, TNF-α, and IFN-γ, showing 

that S. stercoralis drives continuous immune activation that 

could result in ongoing inflammation (12). Previously 

conducted research showed that prolonged exposure to 

helminths, such as S. stercoralis, creates an immune 

environment (13). Research has shown that S. stercoralis 

infection induces immunomodulatory changes that may 

cause some affected individuals to develop regulatory or 

Th2-dominant immune responses (14). The altered immune 

responses make it hard to entirely eliminate the parasite, 

particularly among patients with established infections. 

The current research demonstrated significant oxidative 

stress, as evidenced by elevated malondialdehyde (MDA) 

levels and reduced catalase and glutathione peroxidase 

activity in parasite-infected groups. Persistent immune 

activation and inflammatory responses during helminth 

infections lead to oxidative damage, which aligns with prior 

research findings (15). Long-term oxidative stress worsens 

tissue damage in organs involved in detoxification and 

metabolic regulation, such as the liver and kidneys. The 

study demonstrates that S. stercoralis infection causes severe 

systemic damage since liver (ALT, AST) and kidney (BUN, 

creatinine) function markers rise significantly. 

Infected animals showed renal impairment, which 

supports existing evidence that strongyloidiasis leads to renal 

complications, especially in heavy infection syndrome cases 

(16). Researchers have theorized that immune complex 

deposition and inflammation-related renal damage might 

occur. Yet, direct kidney toxicity caused by the parasite is 

still not well-defined (17). The global systematic review of 

strongyloidiasis cases found that patients with concurrent 

bacterial or viral infections are at higher risk of kidney 

damage because these additional infections weaken the 

immune system. These findings demonstrate the need to 

include renal assessment in the clinical evaluation of patients 

with chronic strongyloidiasis. 

The current study indicates significant liver involvement 

during infection, as evidenced by observed hepatic changes, 

including elevated ALT and AST levels. Studies showed that 

disseminated strongyloidiasis leads to hepatobiliary 

complications, which include cholestatic liver injury and 

hepatocellular dysfunction from continuous immune 

activation (18). Intestinal nematodes, such as S. stercoralis, 

cause bacterial endotoxin translocation, which worsens liver 

inflammation through the gut-liver axis during parasitic 

infections (19-30). The results demonstrate that liver 

function monitoring is essential for patients with chronic 

strongyloidiasis who reside in areas where hepatitis B or C 

infections might influence disease progression. 

Strongyloidiasis's ability to worsen other diseases 

highlights its significance as a neglected tropical disease. 

Recent research shows that S. stercoralis can coexist with 

other enteric pathogens, leading to increased intestinal 

dysbiosis and worsening patient conditions. Research 

indicates that S. stercoralis infections have been found 

alongside hookworms, protozoa, and Mycobacterium 

tuberculosis, suggesting that this parasite can modify host 

vulnerability to other infectious organisms (31-37). The 

current research results support the idea of integrated 

parasitic disease control strategies that require routine multi-

pathogen screening, especially for vulnerable populations 
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such as immunocompromised patients and residents of 

endemic regions. 

A primary obstacle in strongyloidiasis research is limited 

access to reliable epidemiological data. Endemic countries 

often lack comprehensive surveillance systems, resulting in 

lower case reporting and an inaccurate assessment of disease 

prevalence (38-41). The latest meta-analysis findings show 

that S. stercoralis prevalence estimates face challenges 

because diagnostic methods and sampling strategies do not 

match up (42-49). To bridge these gaps, we must implement 

global initiatives to standardize diagnostic techniques, 

expand screening programs, and enhance public education 

about the risks of this parasitic infection (50). 

 

Conclusion 

 

The research demonstrates essential findings on the 

systemic impacts of Strongyloides stercoralis infection, 

including extensive alterations in immune responses and 

oxidative stress levels that compromise organ health. The 

concurrent rise in pro-inflammatory cytokines and oxidative 

stress markers, together with hepatic and renal dysfunction, 

necessitates a multidisciplinary approach to properly 

diagnose and manage Strongyloidiasis. The primary focus of 

upcoming research must be on understanding parasite-host 

interaction mechanisms in detail while developing better 

methods for early detection and creating specific treatments 

to reduce the long-term effects of chronic infections. 

Recognizing strongyloidiasis as a significant global health 

threat allows us to implement better control measures to 

lower disease-related deaths and illnesses among those 

affected. 

 

Acknowledgments 

 

The authors thank the Dean of the College of Veterinary 

Medicine at the University of Al-Qadisiyah, Iraq, for 

technical assistance. 

 

Conflict of interest 

 

The authors have not received any funding or benefits 

from industry, an agency, or a financing source, or elsewhere, 

to conduct this study. 

 

References 
 
1. Castelletto ML, Akimori D, Patel R, Schroeder NE, Hallem EA. 

Introduction to Strongyloides stercoralis Anatomy. J Nematol. 

2024;56(1):20240019. DOI: 10.2478/jofnem-2024-0019 

2. Hailu T, Amor A, Nibret E, Munshea A, Anegagrie M, Flores-Chavez 

MD, Tang TT, Saugar JM, Benito A. Evaluation of five diagnostic 

methods for Strongyloides stercoralis infection in Amhara National 

Regional State, northwest Ethiopia. BMC Infect Dis. 2022;22(1):297. 
DOI: 10.1186/s12879-022-07299-1 

3. Yang R, Xu M, Zhang L, Liao Y, Liu Y, Deng X, Wang L. Human 
Strongyloides stercoralis infection. J Microbiol Immunol Infect. 

2025;58(2):164-179. DOI: 10.1016/j.jmii.2024.07.010 

4. Pecorella I, Okello TR, Ciardi G, Ogwang DM. Is gastric involvement 
by Strongyloides stercoralis in an immunocompetent patient a common 

finding? A case report and review of the literature. Acta Parasitol. 

2022;67(1):94-101. DOI: 10.1007/s11686-021-00438-9 
5. Yeh MY, Aggarwal S, Carrig M, Azeem A, Nguyen A, Devries S, 

Destache C, Nguyen T, Velagapudi M. Strongyloides stercoralis 

Infection in Humans: A Narrative Review of the Most Neglected 
Parasitic Disease. Cureus. 2023;15(10):e46908. DOI: 

10.7759/cureus.46908  

6. Czeresnia JM, Weiss LM. Strongyloides stercoralis. Lung. 
2022;200(2):141-148. DOI: 10.1007/s00408-022-00528-z 

7. Pillai RK, Pillai RK, Illankovan VR, Kumarasamy V, Reddy S, 

Gowtham K, Dhanasekaran M, Subramaniyan V. Understanding 

Strongyloides stercoralis infection and its relationship to chronic 

alcohol abuse: Understanding pathogenesis and therapeutic strategies. 

Toxicol Rep. 2024;13:101754. DOI: 10.1016/j.toxrep.2024.101754  
8. Buonfrate D, Tamarozzi F, Paradies P, Watts MR, Bradbury RS, Bisoffi 

Z. The diagnosis of human and companion animal Strongyloides 

stercoralis infection: Challenges and solutions. A scoping review. Adv 
Parasitol. 2022;118:1-84. DOI: 10.1016/bs.apar.2022.07.001  

9. Gressler S, Part F, Scherhaufer S, Obersteiner G, Huber-Humer M. 

Advanced materials for emerging photovoltaic systems: Environmental 
hotspots in organic, dye-sensitized, perovskite, and quantum dot solar 

cells. Sustain Mater Technol. 2022;34:e00501. DOI: 

10.1016/j.susmat.2022.e00501  
10. Crowe BR, Duenas SM, Serrano A, Kingsbery J, Williams R. 

Strongyloides stercoralis hyperinfection and concomitant 

cytomegalovirus gastroenteritis in an immunocompromised host. ACG 

Case Rep J. 2019;6(7):135-142. DOI: 10.14309/crj.0000000000000135  

11. Nnaoma C, Chika-Nwosuh O, Engell C. The Worm that Clogs the 

Lungs: Strongyloides Hyper-Infection Leading to Fatal Acute 
Respiratory Distress Syndrome (ARDS). Am J Case Rep. 2019;20:377-

380. DOI: 10.12659/AJCR.914640 

12. Piranavan P, Kalantri P, Pandey D, Bharadwaj HS, Verma A. 
Strongyloides stercoralis Hyperinfection Syndrome: A Neglected 

Cause of Abdominal Pain. Cureus. 2020;12(9):e10671. DOI: 

10.7759/cureus.10671 
13. Mohammed S, Bhatia P, Chhabra S, Gupta SK, Kumar R. Pulmonary 

Hyperinfection with Strongyloides stercoralis in an Immunocompetent 

Patient. Indian J Crit Care Med. 2019;23(10):481-483. DOI: 
10.5005/jp-journals-10071-23267 

14. Luvira V, Siripoon T, Phiboonbanakit D, Somsri K, Watthanakulpanich 

D, Dekumyoy P. Strongyloides stercoralis: A Neglected but Fatal 
Parasite. Trop Med Infect Dis. 2022;7(10):310. DOI: 

10.3390/tropicalmed7100310 

15. Buonfrate D, Requena-Mendez A, Angheben A, Cinquini M, Cruciani 
M, Fittipaldo A, Giorli G, Gobbi F, Piubelli C, Bisoffi Z. Accuracy of 

molecular biology techniques for the diagnosis of Strongyloides 

stercoralis infection-A systematic review and meta-analysis. PLoS 
Negl Trop Dis. 2018;12(2):e0006229. DOI: 

10.1371/journal.pntd.0006229  
16. Balachandra D, Ahmad H, Arifin N, Noordin R. Direct detection of 

Strongyloides infection via molecular and antigen detection methods. 

Eur J Clin Microbiol Infect Dis. 2021;40(1):27-37. DOI: 
10.1007/s10096-020-03949-x 

17. Eslahi AV, Olfatifar M, Houshmand E, Johkool MG, Zibaei M, 

Foroutan M, Hosseini H, Badri M. Prevalence of Strongyloides 
stercoralis in the immunocompetent and immunocompromised 

individuals in Iran: A systematic review and meta-analysis. Trans R Soc 

Trop Med Hyg. 2022;116(2):87-99. DOI: 10.1093/trstmh/trab104 

18. Lekki-Jóźwiak J, Bąska P. The Roles of Various Immune Cell 

Populations in Immune Response against Helminths. Int J Mol Sci. 

2023;25(1):420. DOI: 10.3390/ijms25010420  
19. Dibo N, Liu X, Chang Y, Huang S, Wu X. Pattern recognition receptor 

signaling and innate immune responses to schistosome infection. Front 

https://doi.org/10.2478/jofnem-2024-0019
https://doi.org/10.1186/s12879-022-07299-1
https://doi.org/10.1016/j.jmii.2024.07.010
https://doi.org/10.1007/s11686-021-00438-9
https://doi.org/10.7759/cureus.46908
https://doi.org/10.1007/s00408-022-00528-z
https://doi.org/10.1016/j.toxrep.2024.101754
https://doi.org/10.1016/bs.apar.2022.07.001
https://doi.org/10.1016/j.susmat.2022.e00501
https://doi.org/10.14309/crj.0000000000000135
https://doi.org/10.12659/AJCR.914640
https://doi.org/10.7759/cureus.10671
https://doi.org/10.5005/jp-journals-10071-23267
https://doi.org/10.3390/tropicalmed7100310
https://doi.org/10.1371/journal.pntd.0006229
https://doi.org/10.1007/s10096-020-03949-x
https://doi.org/10.1093/trstmh/trab104
https://doi.org/10.3390/ijms25010420


Iraqi Journal of Veterinary Sciences, Vol. 40, No. 1, 2026 (35-42) 

41 
 

Cell Infect Microbiol. 2022;12:1040270. DOI: 
10.3389/fcimb.2022.1040270 

20. Pecorella I, Okello TR, Ciardi G, Ogwang DM. Is Gastric Involvement 

by Strongyloides stercoralis in an Immunocompetent Patient a 
Common Finding? A Case Report and Review of the Literature. Acta 

Parasitol. 2022;67(1):94-101. DOI: 10.1007/s11686-021-00438-9  

21. Lupia T, Crisà E, Gaviraghi A, Rizzello B, Di Vincenzo A, Carnevale-
Schianca F, Caravelli D, Fizzotti M, Tolomeo F, Vitolo U, De Benedetto 

I, Shbaklo N, Cerutti A, Fenu P, Gregorc V, Corcione S, Ghisetti V, De 

Rosa FG. Overlapping Infection by Strongyloides spp. and 
Cytomegalovirus in the Immunocompromised Host: A Comprehensive 

Review of the Literature. Trop Med Infect Dis. 2023;8(7):358. DOI: 

10.3390/tropicalmed8070358 
22. Stroffolini G, Tamarozzi F, Fittipaldo A, Mazzi C, Le B, Vaz Nery S, 

Buonfrate D. Impact of preventive chemotherapy on Strongyloides 

stercoralis: A systematic review and meta-analysis. PLoS Negl Trop 

Dis. 2023;17(7):e0011473. DOI: 10.1371/journal.pntd.0011473 

23. Yeung S, Bharwada Y, Bhasker S, Boggild A. Strongyloidiasis: What 

every gastroenterologist needs to know. Ther Adv Chronic Dis. 
2022;13:20406223221137499. DOI: 10.1177/20406223221137499 

24. Kreft A, Dennebaum MS. Strongyloides stercoralis infection. Pathol. 

2022;43(1):2. DOI: 10.1007/s00292-021-01046-0  
25. Wen Q, Fu X, Liu D. Progress on Strongyloides stercoralis co-infection 

with other pathogens. Zhongguo Xue Xi Chong Bing Fang Zhi Za Zhi. 

2023;35(2):206-212. DOI: 10.16250/j.32.1374.2022156 
26. Jacob L, Basu A, Paul D, Ray Y, Begam NN, John CV. Strongyloides 

stercoralis hyperinfection syndrome. Lancet Infect Dis. 

2024;24(9):e601. DOI: 10.1016/S1473-3099(24)00417-1  
27. Mobley CM, Dhala A, Ghobrial RM. Strongyloides stercoralis in solid 

organ transplantation: early diagnosis gets the worm. Curr Opin Organ 

Transplant. 2017;22(4):336-344. DOI: 

10.1097/MOT.0000000000000428  

28. McDonald HH, Moore M. Strongyloides stercoralis hyperinfection. N 

Engl J Med. 2017;376(24):2376. DOI: 10.1056/NEJMicm1612018  
29. Abrantes R, Barata R, Caeiro F, Ferreira A, Nolasco F. Strongyloides 

stercoralis after renal transplantation-a global threat. Nefrol. 

2023;43(6):789-790. DOI: 10.1016/j.nefroe.2022.11.017  
30. Alam AM, Ozdemir C, Reza N. Strongyloides stercoralis infection in 

the UK: A systematic review and meta-analysis. Clin Med. 

2024;24(4):100227. DOI: 10.1016/j.clinme.2024.100227  
31. Arifin N, Hanafiah KM, Ahmad H, Noordin R. Serodiagnosis and early 

detection of Strongyloides stercoralis infection. J Microbiol Immunol 

Infect. 2019;52(3):371-378. DOI: 10.1016/j.jmii.2018.10.001  
32. Fleitas PE, Travacio M, Martí-Soler H, Socías ME, Lopez WR, 

Krolewiecki AJ. Strongyloides stercoralis-hookworms association and 

global burden: A systematic review. PLoS Negl Trop Dis. 
2020;14(4):e0008184. DOI: 10.1371/journal.pntd.0008184  

33. Hokama A, Fujita J. Response to Strongyloides stercoralis in acute 

severe ulcerative colitis-trigger or bystander?. Inflamm Bowel Dis. 
2022;28(3):e38. DOI: 10.1093/ibd/izab261  

34. Fleitas PE, Travacio M, Martí-Soler H, Socías ME, Lopez WR, 

Krolewiecki AJ. The Strongyloides stercoralis-hookworms association 
as a path to the estimation of the global burden of strongyloidiasis: A 

systematic review. PLoS Negl Trop Dis. 2020;14(4):e0008184. DOI: 
10.1371/journal.pntd.0008184 

35. Chowdhury SR, Dey A, Gautam MK, Mondal S, Pawar SD, Ranade A, 

Bora M, Gangwar M, Teli A, Mondal NS. Immune-mediated Bowel 
Disease: Role of Intestinal Parasites and Gut Microbiome. Curr Pharm 

Des. 2024;30(40):3164-3174. DOI: 

10.2174/0113816128326270240816075025 
36. Tamarozzi F, Martello E, Giorli G, Fittipaldo A, Staffolani S, Montresor 

A, Bisoffi Z, Buonfrate D. Morbidity associated with chronic 

Strongyloides stercoralis infection: A systematic review and meta-

analysis. Am J Trop Med Hyg. 2019;100(6):1305-1311. DOI: 

10.4269/ajtmh.18-0895  

37. Ashiri A, Beiromvand M, Khanzadeh A. Strongyloides stercoralis 
infection in a patient with rheumatoid arthritis and type 2 diabetes 

mellitus: A case-based review. Clin Rheumatol. 2019;38(11):3093-

3098. DOI: 10.1007/s10067-019-04611-4  

38. Ajaj EA, Al-Jumaa ZM. Molecular detection of Spirochetes and 
Borrelia burgdorferi in stray dogs of Nineveh province, Iraq. Open Vet 

J. 2023;13(10):2218. DOI: 10.5455/OVJ.2023.v13.i10.11 

39. Shah SMT, Ria UH, AL-Mamun A, Miah MI, Rahman SR, Rahman 
MM. Characterization of indigenous Saccharomyces cerevisiae strains 

for their potential use as Baker's yeast. Dhaka Univer J of Bio Sci.  

2023; 32(2):211-223. DOI: 10.5455/OVJ.2023.v13.i10.11  
40. Ma P, Xue F, Chen J, Zhang X, Xu X, Ma Z, Zhang H, Wu Y, Li L, Qu 

Y, Li Y. Transcriptomic insight into the underlying mechanism of 

induced molting on reproductive remodeling, performance and egg 
quality in laying hen. Poul Sci. 2024;104(2):104692. DOI: 

10.1016/j.psj.2024.104692 

41. Dik B, Oguz H, Ortatatli M, Ates MB. The protective effects of Nigella 
sativa, thymoquinone and bentonite in experimental aflatoxicosis 

model in broilers. Vet Archi.2023;93(6):112. DOI: 

10.24099/vet.arhiv.1907 

42. Tufarelli V, Mehrzad-Gilmalek H, Boueh M, Qotbi A, Amouei H, 

Seidavi A, Paz EA, Laudadio A. Effect of Different Levels of L-

carnitine and Excess Lysine-Methionine on Broiler Performance, 
Carcass Characteristics, Blood Constituents, Immunity and 

Triiodothyronine Hormone. Agriculture. 2020;10(4):138. DOI: 

10.3390/agriculture10040138 
43. Modise B, Settyballi BK, Kgotlele T, Xue D, Ntesang K, Kumile K, 

Naletoski I, Nyange JF, Thanda C, Macheng KN, Marobela-

Raborokgwe C, Viljoen GJ, Cattoli G, Lamien CE. First Molecular 
Characterization of Poxviruses in Cattle, Sheep, and Goats in 

Botswana. License. 2021;4(2):1-20. DOI: 10.21203/rs.3.rs-419694/v1 

44. Yaseen MM, Karawan AC, Alfatlawi MA, Janabi AD. The role of gut 
bacterial cytochrome-P450 of mosquito larvae in degradation of 

temephos insecticide. Ann Trop Med Public Health. 2020;23(1):S412. 

DOI: 10.36295/ASRO.2020.23126  

45. Abd-Alhassen JK, Janabi AD, Aboktifa MA. Antioxidant and 

antimicrobial evaluation of lycopene isolated from watermelon. 

Biochem Cell Arch. 2021;21:2905-2910. [available at] 
46. Ramezani M, Zainodini N, Nosratabadi R, Yousefpoor Y, Taghipour Z, 

Abbasifard M, Rahmani M. Phytosomal curcumin alleviates collagen-

induced arthritis by downregulating Th17 and upregulating Treg cell 
responses in rats. Asian Pacif J of Trop Biomed. 2022;12(11):466. DOI: 

10.4103/2221-1691.360562 

47. Anianhou OY, Doudjo S, Fossou RK. Yebouet I, Cisse IA, Akissi DM, 
Zeze A, Assidjo EN, Yao, BK. Isolation and Characterization of 

Indigenous Acetobacter Strains from Cashew Apple and Their Potential 

Use in Vinegar Production. Fermentation. 2025; 11(1):38. DOI: 
10.3390/fermentation11010038 

48. Batayyib RS, Al-Twaty, N, El-Hamshary OM. Isolation and molecular 

identification of lignin peroxidase-producing bacterial isolates from 
Jeddah City. Egyp Pharma J. 2022;21(3):13-22. DOI: 

10.4103/epj.epj_49_22 

49. Altunordu H, Kayra N, Kalkan M, Aytikin OU, Nikerel E, Aytekin AO. 
Enhancing Bacterial Cellulose Yield and Quality Through Controlled 

Stress Conditions in Komagataeibacter xylinus Fermentation. Polymers 

for Advanced Technologies. 2025;36(5):344-50. DOI: 
10.1002/pat.70192 

50. Zawisza M, Abdullah M, Marcinkowska M, Matras M, Rakus K, 
Adamek A. Modulation of Sodium and Ammonia Transporters in the 

Context of Viral Gill Diseases in Common Carp (Cyprinus carpio). J of 

Fish Dis. 2025;48(10):e14133. DOI: 10.1111/jfd.14133 

 

 

 

 

 

 

 

 

https://doi.org/10.3389/fcimb.2022.1040270
https://doi.org/10.1007/s11686-021-00438-9
https://doi.org/10.3390/tropicalmed8070358
https://doi.org/10.1371/journal.pntd.0011473
https://doi.org/10.1177/20406223221137499
https://doi.org/10.1007/s00292-021-01046-0
https://doi.org/10.16250/j.32.1374.2022156
https://doi.org/10.1016/S1473-3099(24)00417-1
https://doi.org/10.1097/MOT.0000000000000428
https://doi.org/10.1056/NEJMicm1612018
https://doi.org/10.1016/j.nefroe.2022.11.017
https://doi.org/10.1016/j.clinme.2024.100227
https://doi.org/10.1016/j.jmii.2018.10.001
https://doi.org/10.1371/journal.pntd.0008184
https://doi.org/10.1093/ibd/izab261
https://doi.org/10.1371/journal.pntd.0008184
https://doi.org/10.2174/0113816128326270240816075025
https://doi.org/10.4269/ajtmh.18-0895
https://doi.org/10.1007/s10067-019-04611-4
https://doi.org/10.5455/OVJ.2023.v13.i10.11
https://doi.org/10.5455/OVJ.2023.v13.i10.11
https://doi.org/10.1016/j.psj.2024.104692
https://doi.org/10.24099/vet.arhiv.1907
https://doi.org/10.3390/agriculture10040138?urlappend=%3Futm_source%3Dresearchgate.net%26medium%3Darticle
https://doi.org/10.21203/rs.3.rs-419694/v1
https://doi.org/10.36295/ASRO.2020.23126
https://connectjournals.com/pages/articledetails/toc034048
https://doi.org/10.4103/2221-1691.360562
https://www.researchgate.net/profile/Ouattara-Yaya-Anianhou?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJzZWFyY2gifX0
https://www.researchgate.net/profile/Soro-Doudjo?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJzZWFyY2gifX0
https://doi.org/10.3390/fermentation11010038?urlappend=%3Futm_source%3Dresearchgate.net%26medium%3Darticle
https://doi.org/10.4103/epj.epj_49_22
https://doi.org/10.1002/pat.70192?urlappend=%3Futm_source%3Dresearchgate.net%26medium%3Darticle
https://doi.org/10.1111/jfd.14133?urlappend=%3Futm_source%3Dresearchgate.net%26medium%3Darticle


Iraqi Journal of Veterinary Sciences, Vol. 40, No. 1, 2026 (35-42) 

42 
 

بعض المؤشرات البيوكيميائية والمناعية في الجرذان المصابة 

 البرازية الأسطوانيةب

 

سوزان و  2الفتلاوي الأميرمنير عبد ، 1زهراء فاضل عباس

 1درويش جاري
 
 اءالأحيرع ف2كلية العلوم الطبية التطبيقية، جامعة كربلاء، كربلاء، 1

 المجهرية البيطرية، كلية الطب البيطري، جامعة القادسية، العراق

 

 الخلاصة
 

، البرازية الأسطوانية دودة الإصابة بالدودة الخيطية، والتي تسُببها

هي عدوى طفيلية منتشرة عالميا وتشكل مصدر قلق صحي عام كبير. 

بسبب قدرتها على إحداث عدوى مزمنة وإعادة العدوى الذاتية، فإن فهم 

تأثيراتها الفسيولوجية على كيمياء الجسم والاستجابة المناعية والتوازن 

الأيضي للمضيف يعُد أمرا بالغ الأهمية. يهدف هذا البحث إلى تقييم 

نموذج فأري  في البرازية الأسطوانية بدودةلتأثيرات الجهازية للإصابة ا

باستخدام مجموعة من التحليلات البيوكيميائية والمناعية والأيضية. تم 

( إلى ثلاث 30تقسيم ذكور الجرذان من سلالة ويستار )عددها 

مجموعات: مجموعة ضابطة )غير مصابة(، ومجموعة إصابة منخفضة 

يرقة(. تم  2000قة(، ومجموعة إصابة عالية الشدة )ير 500الشدة )

إحداث العدوى عن طريق الإعطاء الفموي ليرقات المرحلة الثالثة 

يوما، تم جمع عينات الدم والبول والبراز لإجراء  30بعد ة. والمعدي

التحاليل البيوكيميائية والتوصيف المناعي والتحليل الأيضي. تم قياس 

وعامل تنخر الورم ل الإنترلوكين السادس صمؤشرات الالتهاب في الم

ومؤشرات الإجهاد التأكسدي )المالونديالديهيد، الفا، والانترفيرون كاما، 

لوتاثيون( باستخدام اختبارات المقايسة المناعية المرتبطة كالوالكاتالاز، 

وتقنية المطيافية. تم تقييم وظائف الكلى والكبد من خلال قياس  بالإنزيم

أجُري ت الكبد. الكرياتينين، وإنزيما م،تروجين اليوريا في الدمستويات ني

، في مختبر 2024ديسمبر  1نوفمبر إلى  1العمل خلال الفترة من 

الطفيليات بكلية الطب البيطري، جامعة القادسية. أظهرت الجرذان 

وعامل تنخر ت الإنترلوكين السادس المصابة زيادات ملحوظة في مستويا

كما ارتفعت مؤشرات الإجهاد التأكسدي ترفيرون كامل، والان الورم الفا

مع زيادة مستويات المالونديالديهيد وانخفاض نشاط الكاتالاز وإنزيم 

كشفت اختبارات ة. الجلوتاثيون بيروكسيداز في المجموعات المصاب

وظائف الكلى والكبد عن ارتفاع في مستويات نيتروجين اليوريا في الدم، 

مما يشير إلى وجود خلل في وظائف الكلى يمات الكبد وأنز والكرياتينين،

والكبد. يوفر هذا البحث توصيفا شاملا للتغيرات البيوكيميائية والمناعية 

مما يبرز التغيرات  البرازية الأسطوانية دودةالناتجة عن الإصابة ب

ى.لجهازية الهامة الناتجة عن العدوا

 
 

 


