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Abstract

Introduction: Gastric cancer is the fifth most frequently diagnosed type of cancer and the fourth leading 
cause of cancer mortality worldwide. Oncolytic viruses are a potential agent for cancer treatment.
Objective: To evaluate the penetration capacity, selectivity, and oncolytic efficiency of rotavirus Wt1-5 using 
an ex vivo infection model in tumor samples obtained from patients diagnosed with gastric adenocarcinoma.
Materials and methods: Experimental laboratory study performed on explants of diffuse and intestinal- 
subtype gastric adenocarcinomas collected at the Hospital Universitario de La Samaritana (Bogotá D.C., 
Colombia). These explants were infected with rotavirus Wt1-5, and immunocytochemistry tests were used to 
assess its penetration and diffusion capacity through the tumor microenvironment, as well as its potential as 
an oncolytic virus. Data are described using means and standard deviations. In addition, a bivariate analysis 
was performed using the Mann-Whitney U test to determine differences between the data from the evaluated 
assays and the control used in each assay. A statistical significance level of p<0.05 was considered.
Results: At 12 hours post infection (h.p.i), rotavirus Wt1-5 had disseminated in all tumor layers, promoting 
the infection of tumor cells and resulting in necrosis of tumor tissue after 48 h.p.i. On the other hand, 
adjacent non-tumor tissues showed no evidence of infection with this rotavirus or tissue lysis (p<0.05).
Conclusions: Explant culture is a useful model for studying and predicting ex vivo infectious behavior. 
Rotavirus Wt1-5 selectively and efficiently infects tumor cells in gastric adenocarcinoma explants, both 
diffuse and intestinal.

Resumen 

Introducción. A nivel mundial, el cáncer gástrico es el quinto cáncer más comúnmente diagnosticado y la cuarta 
causa de mortalidad por cáncer. Los virus oncolíticos son un agente terapéutico potencial para el cáncer.
Objetivo. Evaluar la capacidad de penetración, la selectividad y la eficiencia oncolítica del rotavirus Wt1-5 
mediante un modelo de infección ex vivo en muestras tumorales obtenidas de pacientes con diagnóstico de 
adenocarcinoma gástrico. 
Materiales y métodos. Estudio experimental de laboratorio realizado en explantes de adenocarcinoma gástricos 
de subtipo difuso e intestinal recolectados en el Hospital Universitario de La Samaritana (Bogotá D.C., Colombia). 
Estos explantes se infectaron con el rotavirus Wt1-5 y, mediante pruebas inmunohistoquímicas, se evaluó su 
capacidad de penetración y difusión a través del microambiente tumoral, así como su potencial como virus 
oncolítico. Los datos se describen usando medias y desviaciones estándar. Además, se realizó un análisis biva-
riado mediante la prueba de U de Mann-Whitney para determinar las diferencias entre los datos de los ensayos 
evaluados y el control empleado en cada uno. Se consideró un nivel de significancia estadística de p<0.05.
Resultados. A las 12 horas post infección (h.p.i) se observó que el rotavirus Wt1-5 se había diseminado en 
todas las capas del tumor, lo cual favoreció la infección de las células tumorales y generó necrosis del tejido 
tumoral a partir de las 48 h.p.i. Por otro lado, los tejidos no tumorales adyacentes no mostraron evidencia de 
infección con este rotavirus, ni lisis tisular (p<0.05).
Conclusiones. El cultivo de explantes es un modelo útil para estudiar y predecir el comportamiento infeccioso 
ex vivo. El rotavirus Wt1-5 infecta de manera selectiva y eficiente las células tumorales en explantes de adeno-
carcinoma gástrico, tanto del subtipo difuso como del subtipo intestinal.
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Introduction

According to the Global Cancer Observatory, gastric cancer (GC) is the fifth most 
common type of cancer and the fourth leading cause of death for this reason worldwide.1 
GC in Colombia is considered a public health problem since it ranked fourth in incidence 
among all cancers in 2020 with 8 214 new cases and first in terms of mortality with 6 451 
deaths in both sexes and all ages.2 

Treatment of advanced GC consists of radical gastrectomy with removal of the 
perigastric nodes and the branches of the celiac trunk, which is combined with the 
administration of chemotherapeutic drugs; however, this treatment has a low success 
rate due to multidrug resistance.3,4 Some patients are diagnosed in advanced stages with 
unresectable cancers and their therapeutic options are limited to combination chemo-
therapy, palliative radiotherapy and perhaps the use of molecular targeted therapies in 
conjunction with immunotherapy, but the clinical benefit is variable and limited.5,6 In 
this regard, it has been reported that the median overall survival in GC patients treated 
with chemotherapy is 13-16 months and that they also have a poor quality of life due 
to toxicity, the occurrence of adverse effects, and the limited efficacy of these drugs 
as demonstrated through the occurrence of metastases and relapses.4,7-9 In view of the 
above, there is a need to develop new treatment options for patients with advanced GC. 

Research on GC treatment has focused on the search for adjuvant or co-adjuvant 
biological therapeutic options. In this context, the field of virotherapy has emerged, 
focusing on the use of oncolytic viruses (OV) to treat solid tumors, with satisfactory 
results demonstrated in clinical trials due to its multimodal approach.10-12 OVs are atten-
uated viruses derived from prevalent pathogens or viruses that have been genetically 
modified to reduce their pathogenicity, enhance specificity towards cells with malignant 
phenotype, increase their oncolytic activity, and/or sensitize malignant cells to different 
chemotherapeutic agents.13-18

Rotavirus (RV) is a double-stranded non-enveloped RNA virus of the family Reoviridae 
that causes gastroenteritis.19,20 In particular, Guerrero et al.21 developed the RV Wt1-5 
through a directed evolution experiment and using multiple serial passages of 5 wild-
type isolates in cultures of different human tumor cell lines. In this study, the authors 
demonstrated that RV Wt1-5 selectively and more efficiently infects the tumor cell lines 
tested compared to the parental strains.21 Furthermore, other research has reported that 
the mechanisms of cell death induced by RV Wt1-5 are associated with increased cell 
membrane permeability, chromatin condensation and DNA fragmentation, suggesting 
that this rotavirus may induce cytotoxicity and apoptosis.21,22

However, some limitations arise when assessing the oncolytic potential of RV in primary 
cultures of cells isolated from gastric tumors: 

i) Difficulty in disaggregating and isolating tumor cells due to tissue desmoplasia. 
ii) Mechanical and/or chemical disaggregation methods that may stress cells and generate 
biochemical modifications that are likely to alter the assessment of susceptibility to  
RV infection. 
iii) Loss of much of the tumor heterogeneity, including extracellular matrix, immune 
system, and mucinous components present in the tumor microenvironment (TME). 
iv) The limitation in the selection of a tumor marker with high sensitivity and specificity 
to characterize disaggregated tumor cells. 
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v) Increased risk of cell culture contamination due to mechanical manipulation and the 
use of enzymes.23 
vi) The loss of histological architecture, biochemical signaling and interconnection 
between the wide diversity of cells with different degree of genomic instability and 
variability, both phenotypic and genotypic, present in any solid tumor.24

Given these limitations, the use of the explant culture method has been proposed as an ex 
vivo model that can provide more realistic results and offer more advantages in the preclinical 
evaluation of OVs.25,26 However, it remains necessary to consider the current challenges of 
virotherapy for solid tumors, such as insufficient selectivity toward tumor cells; inability to 
penetrate and disseminate in the tumor mass; premature viral clearance; low oncolytic po-
tency; and poor stimulation of tumor-specific immunity.27 In addition, it should be noted that 
the efficacy of RV Wt1-5 has not been evaluated in an ex vivo explant model of solid tumors. 
Therefore, the objective of the present study was to evaluate the penetration ability, selectivity 
and oncolytic efficiency of RV Wt1-5 using an ex vivo infection model in tumor samples 
obtained from patients diagnosed with diffuse and intestinal gastric adenocarcinoma.

Materials and methods

Study type and sample

Experimental laboratory study performed on surgical specimens from the pyloric antrum 
obtained from 2 patients, a 54-year-old man with a diagnosis of diffuse gastric adeno-
carcinoma and a 64-year-old man with a diagnosis of intestinal gastric adenocarcinoma. 
Samples were collected after radical gastrectomy was performed at the Hospital Universi-
tario de La Samaritana (HUS) in Bogotá, Colombia, in 2018. The tumors were >5cm in size 
and were poorly differentiated, which is consistent with a high tumor grade. In addition, 
the cancers were stage IIIB T3N1M0 and the patients had not received previous treatment 
for this disease. 

Procedures

Histopathological analysis

The sample of gastric tumor tissue (>5cm) was collected, as well as unaffected gastric 
tissue located at the most distal end of the tumor. The sample was divided into two 
sections, one was used for histological diagnosis and the other for cellular disaggregation 
and obtaining explants for experimental evaluation by immunohistochemistry. Histo-
pathological diagnosis was performed by embedding tissue sections in kerosene and 
staining with hematoxylin and eosin (H&E). Tumor histotype was categorized according 
to the criteria stipulated in the Lauren classification, which makes a distinction between 
two subtypes: intestinal and diffuse.28 Finally, the tumor-nodule-metastasis (TNM) 
system was used to establish cancer staging.29

Tissue preparation and culture

Both tumor and non-tumor surgical specimens were washed with RPMI 1640 medium. 
Then, under sterile conditions, in a Petri dish, necrotic tissue was removed and ∼2mm3-
thick fragments were cut using scissors and a number 22 scalpel blade. For the primary 
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cell culture study model (model 1), these fragments underwent enzymatic disaggregation 
with trypsin (5 mg/mL; Invitrogen, Madison, WI, USA) for 10 minutes at 37°C and 5% 
CO2, which were subsequently filtered through a Falcon™ 100µm Cell Strainer (Corning, 
NY, USA). The obtained cells were centrifuged at 700 x g for 7 minutes. 

Cell count and viability were assessed by trypan blue exclusion staining (Sigma Chem-
ical Co., St Louis, MO, USA) at 0.4% (%v/v) in a hemocytometer on inverted microscope 
with a 40x objective (Euromex, Arnhem, The Netherlands). Then, 5x104 cells per well 
were seeded in Costar® multiwell microplates in RPMI 1640 medium (Invitrogen, Carls-
bad, USA) supplemented with 1% penicillin and streptomycin without fetal bovine serum 
(FBS) at 37°C with 5% CO2. 

For the explant model (model 2), slices ∼2mm thick, equivalent to 8mm3 explants 
(∼0.1g), were distributed into different wells of a 12-well Corning™ flat-bottom cell 
culture plate with 3mL of RMPI 1640 medium supplemented with 1% penicillin and 
streptomycin without SFB. 

Infection of tumor cells and gastric explants

RV Wt1-5 was obtained as described in the article by Guerrero et al.21 Viral titer was deter-
mined by analyzing the focus-forming units by serial dilution assay of the stock solution 
in the gastric cell line NCI-N87[N87] (ATCC®, CRL-5822).30 In addition, to evaluate 
whether gastric tumor cells were permissive to RV Wt1-5 infection, the following process 
was performed: 5x104 cells disaggregated from tumors or non-tumor tissue were seeded 
and, once adhered to the plate, were inoculated with RV Wt1-5 (MOI 0.8) activated with 
trypsin 1 μg/mL in RPMI medium without SFB; subsequently, they were incubated for 12 
hours at 37°C and 5% CO2. Cells not inoculated with RV Wt1-5 were used as controls.

In the ex vivo infection model of gastric explants (model 2), RV Wt1-5 (MOI 0.8), diluted 
in 25µl of medium, was inoculated directly onto each explant, or phosphate buffered 
saline (PBS) was added and incubated for 1 hour at 37°C with 5% CO2. Subsequently, each 
explant was washed with RPMI 1640 medium to remove unbound virus. 

Tissue sections were collected at 0, 12, 24, 24, 48 and 60 hours post infection (h.p.i). 
After each of these times, cultured cells and explants were fixed for 1 hour with 10% 
neutral buffered formalin with sodium acetate and analyzed by immunocytochemical 
assay using hyperimmune serum from rabbits (produced at the facilities of the Universi-
dad Nacional de Colombia) to determine the presence of rotaviral antigens by evaluating 
structural proteins. Assays (in vitro viral replication) were performed on 3 independent 
samples, and each experiment (i.e., assay) was repeated twice (i.e., 3 experiments in total 
per sample); infected cells were used as control in all experiments.26,31

Immunohistochemical test

Cell cultures and fixed explants were embedded in kerosene and cut into 5μm thick 
sections, which were subjected to immunohistochemical analysis using the Ventana 
BenchMark XT automated slide staining device (Ventana Medical Systems, Inc. - Roche 
Diagnostics Division Tucson, USA) containing hydrogen peroxide substrate based on 
non-biotin horseradish peroxidase multimer and 3.3’-diaminobenzidine tetrahydrochlo-
ride chromogen (UltraViewTM Universal DAB Detection Kit, Ventana Medical Systems, 
Tucson, USA). 
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The following mouse monoclonal antibodies directed against human proteins were 
used: CEA (cat # GA622, dilution 1:100), Ck7 (cat # M7018, dilution 1:100), CA 19-9  
(cat # M3517, dilution 1:100), CD4 (cat # M7310, dilution 1:100), as well as the rabbit 
polyclonal anti-CD3 antibody (cat # IS503, dilution 1:100) from Dako (Agilent Technol-
ogies, Inc. Santa Clara, CA, USA). In addition, hyperimmune serum from rabbits was 
used as primary antibody against RV structural proteins (1:1 000 v/v) for the detection of 
rotaviral antigens. The slides were counterstained with H&E.

The corresponding positive controls were used in all experiments, in addition to the 
internal positive controls. Slides were examined with a Bx51 TF optical microscope 
(Olympus Corporation) at 2x, 10x, 20x, 40x or 60x magnification, and image acquisition 
was performed with the aid of CellSens software (Olympus Corporation). Immu-
nohistochemical reactivity was interpreted blindly by 2 independent investigators. 
Immunohistochemical analysis was performed using the ImageJ2 software version 
2.3.0/1.53f. Finally, the immunohistochemical optical density score was determined 
using a scale of 1 to 4.32

Infection with RV Wt1-5 in primary cultures (model 1) and in explant culture of gastric 
adenocarcinoma (model 2) was assessed by immunohistochemical assay. Also, where 
necessary, immunohistochemical testing was performed to detect fungi and/or bacteria 
by Gomori-Grocott staining.

Flow cytometry

Both gastric tumor cells and non-tumor gastric tissue cells were analyzed by flow 
cytometry. Cells were disaggregated using serial passages performed with sterile 5mL 
syringes and 15, 19 and 21 GA needles, and a 0.5mL insulin syringe with 31 GA needle (BD 
Ultra-fine™). Cells obtained in suspension were analyzed with the FACScanto II™ flow 
cytometer (Becton Dickinson, Franklin Lakes, NJ, USA), and data were analyzed with 
FACSDiva™ version 8.0 software (Becton-Dickinson, Franklin Lakes, NJ, USA).

Statistical analysis

Data were analyzed in Stata 12® (StataCorp, Texas, USA) and are described using means 
and standard deviations (SD). In addition, a bivariate analysis was performed using 
the Mann-Whitney U test to determine the differences between the data from the tests 
performed for the 2 models and the control used in each one. A statistical significance 
level of p<0.05 was considered.

Ethical considerations

The study followed the ethical principles for biomedical research involving human 
subjects established in the Declaration of Helsinki33 and the scientific, technical and 
administrative standards for health research contained in Resolution 8430 of 1993 of the 
Colombian Ministry of Health.34 Furthermore, the experimental protocols were approved 
by the Ethics Committee of the HUS through Minutes No. 2 of February 18, 2016. Since no 
interventions were performed on the patients, informed consent was not required.
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Results

RV Wt1-5 was derived from a human parental rotavirus as previously described.21 In model 1, 
when evaluating the immunocytochemistry of disaggregated gastric adenocarcinoma cells 
inoculated with RV Wt1-5, intense immunoreactivity to RV structural proteins and cytopathic 
effects were observed. However, it was not possible to determine the type and characteristics 
of the infected cells, nor their interaction with the TME in this model (Figure 1).

Figure 1. Infection of gastric cancer tumor cells by rotavirus Wt1-5 in primary cell culture (model 1). 
Note: disaggregated diffuse gastric adenocarcinoma cells were infected with rotavirus Wt1-5 (MOI 0.8) and the 
images represent horseradish peroxidase immunochemical staining of rotavirus structural antigens at 12 hours 
post infection.
Source: Image obtained while conducting the study.

When analyzed using flow cytometry, there was evidence of great heterogeneity in the 
cell population obtained from the primary cell culture of diffuse gastric adenocarcinoma 
(model 1) (Figure 2). 

Figure 2. Flow cytometry analysis of cells obtained from primary culture of diffuse gastric adenocarcinoma 
(model 1). 
Source: Image obtained while conducting the study.

Since there was a noticeable increase in the very small cell population, an immuno-
histochemical test was performed to evaluate the possibility of fungal and/or bacterial 
contamination. Thus, the presence of yeasts and pseudohyphae of Candida species was 
found on the mucosal surface of the gastric tumor, although they did not invade the 
muscle layer (Figure 3). 
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Figure 3. A) Immunohistochemical test of the primary culture of diffuse gastric adenocarcinoma with 
hematoxylin and eosin staining x10; B) Immunohistochemical test of the primary culture of diffuse gastric 
adenocarcinoma with hematoxylin and eosin staining x60; C) and D) Presence of yeasts and pseudohyphae 
on the mucosal surface of the tumor according to immunohistochemical test with Gomori-Grocott staining.
Source: Image obtained while conducting the study.

Considering that the presence of a wide heterogeneity in the cell population obtained in 
the primary culture is a limitation because it makes it difficult to establish the true suscep-
tibility to RV Wt1-5 infection, it was decided to use the tissue explant model (model 2) to 
carry out the infection. Tissue tumor cells were identified by histomorphological analysis 
with H&E, and the expression of GC tumor markers CEA, Ck-7 and CA-19-9 was determined 
by immunohistochemistry tests (Figure 4A). Figure 4B shows that the immunohistochem-
istry optical density scores in malignant lesions of the diffuse subtype in the gastric wall 
were: 3.35 (Ck7), 3.40 (CEA) and 4.06 (CA 19-9), while the values in adjacent non-tumor 
tissue were 1 (CEA) and 1.19 (CA 19-9). 

Subsequently, explants were infected with RV Wt1-5 (MOI 0.8) at different times (12, 
24, 48 and 60 h.p.i), as detailed in the materials and methods section. Infected non-tu-
mor tissue explants were also used as controls. Increased immunoreactivity to rotaviral 
antigens was observed in different areas of diffuse and intestinal tumors compared to 
non-tumor tissue (Figure 4C and 4D). The immunohistochemical optical density score 
was significantly higher in diffuse (2.36, 2.87, 3.12 and 2.34, at 12, 24, 48, and 60 h.p.i, 
respectively) and intestinal (2.44, 3.05, 2.18, and 1.66, respectively) GC compared to 
non-tumor tissue (1, 1, 1, 1.06, and 1.23, respectively) (p<0.05) (Figure 4E). 

Images obtained from immunohistochemical testing of infected tumor specimens 
evidenced the presence of large areas of viral spread and infection in all tumor layers. 
Moreover, the presence of rotaviral antigens was detected in immune cells located in the 
blood vessels of the TME (Figure 4F), and necrosis was observed in the neoplastic tissues 
from 48 h.p.i. onwards. In contrast, non-tumor tissues inoculated with PBS did not show 
signs of tissue lysis (Figure 4C and 4E). 
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Figure 4. Ex vivo infection of tissue explants of diffuse and intestinal gastric adenocarcinomas with rotavirus Wt1-5 (MOI 0.8). A) Hematoxylin 
and eosin staining and immunohistochemical staining (CEA, CK-7, and CA 19-9); B) Immunohistochemical optical density score in tumor tissue 
and non-tumor tissue (data are shown as mean percentages ± standard deviation from three experiments performed on independent samples and 
repeated twice; Mann-Whitney U test with a p-value<0.05); C) Horseradish peroxidase immunochemical staining of rotavirus structural antigens at 
12, 24, 48 and 60 h.p.i. in diffuse and intestinal gastric adenocarcinoma explants; D) Horseradish peroxidase immunochemical staining of rotavirus 
structural antigens at 48 h.p.i. in non-tumor tissue; E) Quantification of infection determined based on immunohistochemical optical density score 
as the number of cells positive for rotavirus structural antigens (data are shown as mean percentages ± standard deviation of three experiments 
performed on independent samples and repeated twice; Mann-Whitney U-test with a p-value<0.05); F) Immunohistochemical staining for rotaviral 
antigens in gastric adenocarcinoma (24 h.p.i, MOI 0.8), showing a strong cytoplasmic signal in immune cells in the lumen of a blood vessel.
Source: Images obtained while conducting the study.
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Furthermore, immunohistochemical analysis of CD3+ and CD4+ surface marker ex-
pression on RV-infected gastric adenocarcinoma explants revealed immunohistochemical 
optical density scores of 2.64 and 2.25, respectively. In turn, in the control group (tumor 
tissues inoculated with PBS), the values were 1.32 and 1.58, respectively (Figure 5).

Figure 5. Immune microenvironment in gastric adenocarcinoma after infection with rotavirus Wt1-5. A) CD3+ 
and CD4+ lymphocyte infiltration in the peritumoral area of diffuse gastric adenocarcinoma after infection 
with rotavirus Wt1-5 (24 h.p.i, MOI 0.8); tissues inoculated with saline phosphate buffer are shown as a 
control; the black arrows show tumor cell aggregates; B) Quantification of CD3 and CD4 immune cells with 
positive immunostaining in tumor; calculation made according to the immunohistochemical optical density 
score (data are presented as mean percentages ± standard deviation of three experiments performed on 
independent samples and repeated twice; Mann-Whitney U test with a significance level set at p*<0.05). 
Source: Image obtained while conducting the study.

Discussion

As of 2020 in Colombia, GC was the fourth most frequent type of cancer and the leading 
cause of death related to cancer; it was also the second most frequent cancer in men and 
the fifth most frequent in women.2 According to Washington et al. (cited by Sun et al.35), the 
5-year survival rate in patients with stage IV GC is 4%. However, in a study performed in 
Japan, Katai et al. (also cited by Sun et al.35) report that the 5-year survival rate in patients 
with stage IV GC can increase to 16.4% after gastrectomy. Despite this, the possibility of 
surgical resection and its efficacy remains limited in advanced GC, a stage in which the 
median survival rate is between 13 and 16 months.9 Therefore, the development of effective 
and safe therapeutic strategies to treat GC at advanced stages remains the main challenge 
for current biomedical science.

The success of oncolytic viral therapy lies in different coordinated mechanisms of 
action involving tumor penetration and dissemination, as well as reactivation of the 
immune system.36,37 The TME is a complex and dynamic ecosystem that is constantly 
evolving, in which tumor cells, cancer stem cells, immune cells (neutrophils, macro-
phages, eosinophils, mast cells, dendritic cells, T lymphocytes and, occasionally, NK 
cells and B lymphocytes) and stromal cells (gastric epithelial cells, endothelial cells, and 
cancer-associated fibroblasts) coexist. These cells establish interactions directly from 
cell to cell or through the secretion of cytokines, chemokines, reactive oxygen species or 
exosomes, all of which determine the natural history of the tumor. 

A BDiffuse subtype (RV 24 h.p.i)

C
D

3
C

D
4

Diffuse GC (RV 24 h.p.i)

Diffuse GC (RV 24 h.p.i)
Diffuse GC (PBS 24 h)

CD3 CD4

3

2

1

0IH
C

 O
pt

ic
al

 D
en

si
ty

 S
co

re



REVISTA DE LA FACULTAD DE MEDICINA Oncolytic activity of rotavirus

10/13Rev. Fac. Med.  | https://doi.org/10.15446/revfacmed.v71n3.105765

In the field of virotherapy, these interactions could trigger premature viral clearance;38,39 
in addition, replication and spread of OVs within the tumor may also be compromised by 
the restrictive properties of the solid tumor architecture and microenvironment, such as 
extracellular matrix, hypoxia, high interstitial tumor pressure, and acidic pH. Therefore, the 
first days of OV infection and its amplification within the tumor are of vital importance, as 
both the innate and adaptive immune systems eventually reduce the spread of the virus.40

In the present study, the ex vivo infection model of tumor tissue explants overcame 
the difficulties associated with the primary culture of disaggregated cells, facilitating 
the analysis of RV activity in the TME. This model is crucial to obtain a more accurate 
assessment of the RV’s ability to spread throughout the tumor, its infectivity, its 
cytopathic effects and the immune response, which, in turn, are influenced by the tissue 
heterogeneity of the TME.25

Similarly, this study demonstrates that RV Wt1-5 can spread through all tumor layers 
within just 12 hours, which promotes the infection of tumor cells. In addition, viral 
concentrations in the tumor were sufficient to reach the threshold necessary to initiate a 
cytopathic effect. It is noteworthy that rotaviral antigens were observed within circulat-
ing immune cells in the blood vessels of gastric tumor tissue, as well as a change in the 
tissue lymphocyte infiltrate. This finding is relevant since previous studies41-44 have shown 
that RV can activate macrophages, which are involved in the secretion of proinflammato-
ry cytokines, and dendritic cells, favoring the presentation of antigens and the induction 
of effector T lymphocytes and B lymphocytes. These mechanisms could be fundamental 
to conducting future studies using the ex vivo infection model developed in the present 
work to demonstrate the ability of the RV to reactivate immunosurveillance in the tumor. 

The present study also showed that the dissemination of the RV and its cytopathic 
effects were not affected by the TME, since the virus spread through all layers of the 
gastric tumor, including the mucosa, submucosa, muscle and serosa, causing necrosis of 
the neoplastic tissue at 48 and 60 h.p.i. 

The tropism and safety of RV use were also demonstrated by observing that adjacent 
non-tumor gastric tissues were negative for infection with RV Wt1-5. These results are 
consistent with the validity of ex vivo culture of patient tissues as a model to evaluate 
therapeutic responses in tumors, in which cell viability and metabolic activity of the 
tissue remain intact for up to 72 hours, as demonstrated in previous studies.45-47 These 
findings support the evident cytopathic ability of RV Wt1-5 in the ex vivo tumor explant 
model used in this study, suggesting that oncolytic viral therapy could be considered as 
an alternative neoadjuvant therapy in the treatment of advanced GC. 

The selectivity of RV could decrease unwanted side effects associated with conven-
tional therapies, while possibly reducing tumor size and allowing resection in initially 
inoperable cases. Moreover, oncolytic viral therapy could also induce an antitumor 
immune response, which would increase the efficacy of treatment and prevent tumor 
recurrence, thus improving the survival rate and quality of life of patients.

One of the main limitations of the present study is that, as it is an ex vivo study, it 
focuses on local responses in the tissue analyzed and, therefore, does not evaluate how 
RV Wt1-5 affects the immune system in other parts of the body. Overall, this study 
indicates that RV Wt1-5 infects, replicates and spreads throughout the tumor, enabling 
its efficacy in vivo. 
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Conclusions

The results of the ex vivo model of infection in gastric adenocarcinoma explants demonstrate 
that RV Wt1-5 selectively and efficiently infects both diffuse and intestinal tumor cells, 
reaching its highest infective capacity at 24 h.p.i. Furthermore, it has been observed that 
RV can boost and/or reactivate the patient’s immune response, suggesting its potential 
usefulness as an oncolytic therapy in the treatment of advanced GC. Therefore, it is necessary 
to delve deeper into the study of RV Wt1-5 as an oncolytic therapy in advanced GC with the 
aim of improving the survival rate and quality of life of patients with this disease. 

Note: the present article is derived from the PhD thesis entitled Estudio del potencial 
oncolítico del aislamiento rotaviral humano Wt1-5 en adenocarcinoma gástrico (Study of the 
oncolytic potential of the human rotaviral isolate Wt1-5 in gastric adenocarcinoma).48
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