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Abstract: 22 

The lymphocystis disease (LCD), caused by Lymphocystis disease virus (LCDV), is 23 

a benign and self-limiting disease described in a many freshwater and marine fish 24 

species. Hypertrophic fibroblasts and extensive aggregation of inflammatory cells are 25 

characteristics of LCD. In the present study, small animal imaging and ultrastructural 26 

investigations were carried out on the lymphocystis nodules of black rockfish (Sebastes 27 

schlegelii) naturally infected with lymphocystis iridovirus, to assess pathology, and the 28 

exudate with particular attention to the formation of extracellular traps (ETs) in vivo. 29 

Ex vivo were examined by nodules sections and primary cells stimulation. By 30 

histopathological analysis, the nodules contained infiltrated inflammatory cells and 31 

extensive basophilic fibrillar filaments at the periphery of the hypertrophied fibroblasts. 32 

ETs were assessed in nodules samples using indirect immunofluorescence to detect 33 

DNA and histones. Moreover, LCDV was able to infect peritoneal cells of black 34 

rockfish in vitro and induce the formation of ETs within 4 hours. In summary, this study 35 

proved that ETs are involved in the response to LCDV infection and may be involved 36 

in formation of lymphoid nodules. Taken together, the findings provide a new 37 

perspective to determine the impact factors on the growth of nodules. 38 
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1  |  INTRODUCTION 42 

Black rockfish (Sebastes schlegelii) is widely distributed in Japan, Korea, and 43 

northeast of China (Kim et al., 2001), and is of economic importance. The Black 44 

rockfish is susceptible to lymphocystis disease virus (LCDV), causing lymphocystis 45 

disease (LCD). LCDV is a member of iridoviridae family and infects at least 140 46 

different marine and freshwater fish species worldwide (Anders, 1989). LCDV 47 

primarily affects dermal fibroblasts, causing papilloma-like hypertrophy or nodular 48 

masses (Samalecos, 1986). Nodules may be solitary or clustered, either on the skin or 49 

in the internal organs. Infected host cells are called lymphocystis cells or lymphocysts 50 

(González de Canales et al., 1996; Paperna et al., 1982). Lymphocystis disease is 51 

usually self-limiting (resolves spontaneously), where the host usually are recovering 52 

within a few weeks after the lesions have resolved (Paperna et al., 1982; Roberts, 1976). 53 

However, secondary infection such as by bacterial or by water mold may be fatal to 54 

fish. The economic loss is due to the their unsightly appearance which lower human 55 

perception of fish with lesions.  56 

Neutrophils are terminally differentiated leukocytes that have evolved to protect the 57 

animal host upon inducing potent antimicrobial responses against invading pathogens. 58 

During activation, neutrophils become efficient killers, utilizing toxic intracellular 59 

granules (Flerova & Balabanova, 2013; Meseguer et al., 1994), reactive oxygen species 60 

(ROS) (Katzenback & Belosevic, 2009; Rieger et al., 2012; Wilhelm Filho, 2007), and 61 

deploying neutrophil extracellular traps (NETs) (Palić et al., 2007; Pijanowski et al., 62 

2013) to arrest and/or kill microorganisms. NETs are composed of chromatin fibers, 63 



DNA coated with granule proteins such as histones, enzymes (e.g. myeloperoxidase or 64 

elastase) and antimicrobial peptides (e.g. cathelicidins) (Papayannopoulos et al., 2010; 65 

Urban et al., 2009). Eosinophils and mast cells also produce DNA containing NET-like 66 

extracellular traps (ETs) in response to pathogens or proinflammatory stimuli (Gómez 67 

et al., 2021). Currently, in vivo and in vitro experiments have confirmed that ETs can 68 

capture extracellular microbes such as bacteria, parasites, and fungi, and their formation 69 

has also been observed in the context of viral disease, including influenza, HIV-1, hanta 70 

and poxvirus infection (Brinkmann et al., 2004; Jenne et al., 2013; Jenne & Kubes, 71 

2015; Narasaraju et al., 2011; Raftery et al., 2014a; Saitoh et al., 2012). ETs may kill 72 

the pathogens through various antibacterial proteins after capture and may also aid other 73 

immune cells to phagocytose and degrade foreign microorganisms. Furthermore, 74 

excessive ETs formation has also been observed in several pathological cases. For 75 

example, endogenous crystals (cholesterol or monosodium urate crystals) can induce 76 

PAD4-dependent ETs that promotes inflammatory diseases such as atherosclerosis, 77 

gout, and pancreatitis (Warnatsch et al., 2015; Desai et al., 2016; Schauer et al., 2014). 78 

In a tumor-free environment, ETs formation also serve as physical scaffolds in the 79 

metastatic niche, and deposited ETs can efficiently trap circulating cancer cells 80 

facilitating their adhesion to the tissue stroma (Najmeh et al., 2017).  81 

Recently, the presence of ETs has been documented in a variety of fish species, 82 

including tongue sole, turbot, carp, and Atlantic salmon, and have been attributed to be 83 

involved in response to bacterial infection (Álvarez de Haro et al., 2021; Chi & Sun, 84 

2016; Pijanowski et al., 2013; Wen et al., 2018). However, no information exists about 85 



the presence of ETs in skin nodules from fish that suffer from lymphocystis disease. 86 

Thus, the present study is aimed to investigate whether ETs are produced in lymphoid 87 

nodules, and assess whether rockfish cells infected with LCDV produce ETs during in 88 

vivo and ex vivo. 89 

2  |  MATERIALS AND METHODS 90 

2.1  |   Fish, Virus and Antibodies 91 

Healthy black rockfish (Sebastes schlegelii), 28-30 cm, were obtained from a fish 92 

farm in Rizhao city of Shandong province, China. Fish were confirmed as LCDV-free 93 

via PCR (Zhan et al., 2010), and acclimated in aerated seawater at 22 oC for one week 94 

and fed daily with dry food pellets before use. The diseased black rockfish infected by 95 

lymphocystis disease virus were obtained from another fish farm. The protocols for 96 

animal care and handling used in this study were approved by the Animal Care and Use 97 

Committee of Ocean University of China (Permit Number: 20180101). All possible 98 

efforts were dedicated to minimizing suffering.  99 

The GenBank accession number of the LCDV-HD virus strain genome sequence 100 

used in this study was DQ279090. Source of virus? The final concentration of virus was 101 

adjusted to 1 mg in 1 mL (is this right?) sterile phosphate buffered saline (PBS, pH 7.4), 102 

and the 50% tissue culture infective dose (TCID50) was determined using Reed-Muench 103 

method (Zhong et al., 2018). Rabbit anti-LCDV polyclonal antibody, previously 104 

produced in our laboratory was used in this experiment (Wang et al., 2011). 105 

2.2  |  Visualization of extracellular traps ex vivo on the surface of lymphocystis 106 

nodules 107 



To obtain ex vivo explants, nodules were cut off along with the skin or fins and 108 

placed in glass dishes. The nodules were subsequently immersed in a SYTOX™ Green 109 

bath (80 mg ml-1) for ten minutes to stain extracellular DNA. After gentle washing three 110 

times with PBS, extracellular DNA was assessed using a fluorescence stereomicroscope 111 

(Leica Microsystems, Berlin, Germany) and small animal imaging instruments (Vilber 112 

Bio Imaging Fusion FX6, Collegien, France) using excitation and emission 113 

wavelengths of 488 and 523 nm, respectively. 114 

2.3  |  Collection of epidermal mucus from skin areas with nodules and 115 

scanning electron microscopy 116 

Mucus was carefully scraped off from the surface of the nodules using a soft rubber 117 

spatula. Care was taken to avoid cell ruptures. Mucus samples were thoroughly mixed 118 

with equal quantity of sterilized PBS and settled on a round cover glass in a cell culture 119 

well and fixed with 2.5% glutaraldehyde (Hushi, Shanghai, China) for 2 h. The samples 120 

were dehydrated in a series of increased concentration of ethanol (30, 50, 70, 80, 90 121 

and 100%) for 10 minutes at room temperature in each step, then treated with isoamyl 122 

acetate for 10 minutes, critical point-dried (Hitachi-HCP, Hitachi, Tokyo, Japan), 123 

sputter-coated with platinum (MC1000, Hitachi, Tokyo, Japan) and examined by a 124 

scanning electron microscopy (SEM) (S-3400N, Hitachi, Tokyo, Japan). 125 

2.4  | Preparation of specimens for histology/histopathology 126 

The dissected nodules were washed with TNE buffer (50 mM Tris, 100 mM NaCl, 127 

1 mM EDTA, pH 7.4) and fixed in Bouin’s fixative for 24 hours, and then washed three 128 

times with 70% ethanol. The nodules were dehydrated in a graded series of ethanol and 129 



cleared in xylene. Subsequently, the samples were embedded in paraffin by using 130 

standard procedures to make 5 μm-thick sections from transversal and sagittal 131 

orientations. The sections were stained with hematoxylin and eosin (HE) for 132 

histological observation by Zeiss microscope (Zeiss, Jena, Germany). For preparing 133 

cryostat sections, the dissected nodules were immersed in a tissue-freezing medium 134 

(OCT, Jung, USA) and immediately and frozen at -80 oC. Thereafter, sections at 5 μm 135 

thickness were obtained using freezing microtome (Leica, Berlin, Germany). The 136 

aceton-immersed sections were placed onto a glass slide and dried in a fume cupboard 137 

for 10 min, before the immunofluorescence assay.  138 

2.5  |  Immunodetection of ETs  139 

The cryostat sections were firstly blocked with 5% bovine serum albumin (BSA) 140 

for 60 minutes, then incubated for 1 hour with 1:500 mouse anti-histone 3 (H3) 141 

monoclonal antibody (EASYBIO, Beijing, China) at RT. After washing three times with 142 

PBS, the sections were incubated for 1 hour with 1:1000 rabbit anti-mouse IgG 143 

antibody labeled by Alexa Fluor 649 (Sigma St. Louis, MO, USA). DNA was stained 144 

by 4′,6-diamidino-2-phenylindole (DAPI, Bio-Legend, Santiago, Chile) for 5 minutes. 145 

After DAPI staining, the sections were analyzed using a fluorescence microscopy 146 

(Zeiss, Jena, Germany).  147 

2.6  |   LCDV infection in vitro and indirect immunofluorescence assay 148 

To obtain intraperitoneal cells, black rockfish were intraperitoneally injected with 149 

30 ml L-15 medium, the abdomen was gently massaged to get peritoneal cells exuded. 150 

Peritoneal fluid was withdrawn by a syringe and thereafter centrifuged at 500 g for 10 151 



minutes. The cell pellets were resuspended in 5 ml L-15 medium and washed again by 152 

centrifugation at 480 g for 5 minutes.  153 

Since ETs are fragile, each step was done with maximal care to preserve the fibrous 154 

nanostructures. Peritoneal cells were seeded onto round glass coverslips (12 mm) that 155 

previously had been treated with 0.001% poly-L-lysine (Sigma, St. Louis, MO, USA), 156 

in 24-well cell culture plates (Corning Costar, Cambridge, MA, USA) at 1×106 cells 157 

well-1 concentration. After the cells attached, the peritoneal cells were stimulated 158 

(infected) with 4 TCID50 ml-1 LCDV at 22 oC for 3 hours. Non-stimulated cells were 159 

served as controls. After removing free virus particles by three times PBS washes, the 160 

peritoneal cells were fixed by 4% paraformaldehyde (Sigma Biotech, Shanghai, China) 161 

for 20 min at room temperature. After removing the paraformaldehyde by washing of 162 

coverslips, any non-specific binding sites of the specimens were blocked with 5% BSA 163 

for 60 minutes. Subsequently, the cells were incubated with rabbit anti-LCDV antibody 164 

(1:1000) as primary antibody for 1 hour at 37 oC. After three washes with PBS, the 165 

coverslips were incubated with fluorescein isothiocyanate FITC-conjugated goat anti-166 

rabbit Ig antibody (1:1000, Sigma, USA) for 1 hour at 37 oC in the dark. DAPI (Roche, 167 

Basel, Switzerland) staining was used to visualize the cell nuclei. The coverslips were 168 

observed under a fluorescence microscopy (Zeiss, Jena, Germany). 169 

2.7  |  Fluorometric assay for the quantification of ETs in vitro 170 

The quantification of ETs was performed as reported previously (Parker et al., 171 

2012). Briefly, peritoneal cells (5×106 cells ml-1) were suspended in phenol red-free L-172 

15 medium and seeded in a black 96-well plate (200 μl well-1) (Cayman Chemical, Ann 173 



Arbor, MI, USA). The cells were treated with PMA (100 ng mL-1) and infected with 4x 174 

TCID50 ml-1 LCDV for 0, 1, 2, or 4 hours. Time-matched control cells were not 175 

stimulated or infected. The PMA-stimulated group were used as a positive control and 176 

the PBS-treated cells were served as negative control. Fluorescence was then quantified 177 

as relative fluorescence units (RFU) at 485 nm excitation and 530 nm emission using a 178 

fluorescence spectrophotometer (POLARstar OPTIMA, Ortenberg, Germany).  179 

2.8  |  Statistical analysis 180 

All experiments were performed more than three times, and statistical analyses 181 

were performed by using the one-way ANOVA followed by LSD multiple group 182 

comparisons in the SPSS 18.0 software (SPSS Inc., Chicago, IL, USA). Data were 183 

expressed as mean ± standard deviation, and statistical significance was defined as P < 184 

0.05.  185 

3  |  RESULTS 186 

3.1  |  Characterization lymphocystis nodules 187 

Black rockfish suffering lymphocytosis showed multifocal, diffuse, gray pink, 188 

round, firm, papilloma / tumor like nodules on the skin of the body and fins, with some 189 

nodules covering epithelial tissue rich in chromatophores. The color of the 190 

chromatophores was grey to reddish. The diameter size of the skin nodules ranged from 191 

0.2 to 2 cm (Figure 1a). Histopathologic examination of sections obtained from the fin 192 

and skin nodules revealed hypertrophic lymphocystis cells with varied size (100-300 193 

μm) (Figure 1b-c). Cropped micrograph of lymphocystis cells showed an irregular or 194 

disappeared nucleus and thick smooth hyaline capsules. Many inclusion bodies, which 195 



were strongly stained by hematoxylin and eosin (H&E), were observed peripherally 196 

near the membrane of the hyaline capsule. Infiltration of inflammatory cells between 197 

hypertrophic cells were observed. A high number of the inflammatory cells exhibited 198 

the typical nuclear characteristics of ET-producing cells including a lobulated nuclei 199 

and abundance of basophilic fibrillar filaments (Figure 1c).  200 

3.2  |  Exudated ETs on the surface of lymphocystis nodules from diseased fish  201 

- ex vivo study 202 

We investigated any presence of surface-associated DNA of lymphocystis nodules 203 

from black rockfish by in-situ staining with a membrane-impermeable DNA dye 204 

(Sytox™ Green) followed by fluorescence microscopy. All the nodules showed filiform 205 

structures of extracellular DNA on the surfaces (Figure 2a-c). In addition, intense 206 

fluorescent signals from Sytox™ Green labelling of the surface of the nodules were 207 

confirmed by small animal imaging. The large nodules showed stronger fluorescence 208 

intensity than smaller ones (Figure 2d-e). The analysis of the quantitative region of 209 

interest (ROI) showed that the fluorescence intensity in the large nodules were 3.3-fold 210 

higher than in the small nodules. To identify the morphology of ETs in the mucus on 211 

the surface from the nodules, the ultrastructural studies using SEM revealed presence 212 

of individual fiber and bundles of chromatin fibers - coalesced into netlike structures. 213 

These were localized between different cells (Figure 2f). 214 

3.3  |  Lymphocystis nodules contain abundant extracellular DNA  215 

Immunofluorescence staining of sections from frozen nodules followed by 216 

microscopical analysis was performed to investigate whether ETs were encapsulating 217 



nodules or in localized in the lymphocystis nodules. The analysis showed that web-like 218 

extracellular DNA fibers labeled by DAPI were co-localized with citrullinated histone 219 

H3 (CitH3), labeled by Alexa Fluor® 649 goat anti-mouse IgG, in the periphery of the 220 

lymphocystis nucleus (Figure 3). The ET-associated DNA were mostly wrapped around 221 

the nodule cells and seemed to keep the cells close to each other with full or partial 222 

occlusion of the gap junctions. 223 

3.4  |  LCDV-induced release of ETs from peritoneal cells 224 

To ascertain whether LCDV induces any formation of ETs, peritoneal cells of 225 

healthy black rockfish were isolated and incubated with LCDV for 4 hours. A classical 226 

fibrous ET structure protruding extracellularly from peritoneal cells was observed by 227 

fluorescence microscopy, indicating the ability of peritoneal cells to release ETs 228 

following LCDV stimulus/infection (Figure 4a). LCDV-positive signals were observed 229 

on the surface of peritoneal cells, revealing that LCDV could attach to, infect or be 230 

phagocyted by peritoneal cells. Moreover, LCDV virions were clearly co-localized in 231 

the web-like networks of extracellular DNA (Figure 4a). No specific fluorescence was 232 

observed in the control cells. 233 

Since LCDV induced apparent formation of ETs from peritoneal cells it was 234 

pertinent to quantify the ET. The quantitation of ETs released from cells was measured 235 

by a fluorescence spectrophotometer. The ET-formation of PMA- and LCDV stimulated 236 

cells were significantly higher than from control cells at all time points. The ET-237 

formation from the LCDV-stimulated cells were significantly higher compared to the 238 

PMA-stimulated group at the corresponding time points (P <0.05). In the PMA- and 239 



LCDV-stimulated groups, the ETs release increased significantly from 1 to the 4 hr 240 

(Figure 4b). 241 

 242 

4  |  DISCUSSION 243 

When fish are infected by LCDV, lymphocystis cells are formed (Colorni & 244 

Diamant, 1995; Sarasquete et al., 1998). LCDV preferentially infects fibroblastic cells 245 

in the connective tissue of dermis. The virus infection causes to hypertrophy of 246 

fibroblasts and cease mitosis, resulting in the formation of spherical mast cells (Paperna 247 

et al., 1982). At the same time, the nuclei of the cells undergo degenerative changes, 248 

such as pyknosis and karyorrhexis, while basophilic inclusions of varying sizes are 249 

scattered at the cytoplasmic margins (Muthuramalingam, 2014). In our study, the 250 

appearance of whitish/greyish/reddish clusters of nodules on the fins and skin as well 251 

as hypertrophic LCDV-infected dermal cells, was noted. Hypertrophic cells may reach 252 

a diameter of 0.3-2 mm in severe cases (REF). The nuclei of lymphocystis cells were 253 

enlarged, irregular and contained basophilic marginated chromatin, with histological 254 

characteristics resembling those previously described in different species of fish (REF).  255 

Lymphocystis cells rupture in the later stages of infection where viral particles are 256 

released, infecting neighbor tissues and entering the circulatory system, causing 257 

systemic infections. Using sensitive immunological and molecular diagnostic methods, 258 

LCDV has been detected in different organs of fish without internal lesions, such as the 259 

spleen, heart, and gastrointestinal tract (Cano et al., 2006, 2007). Fibroblasts, 260 

hepatocytes and macrophages appear to be target cells for virus replication (Cano et al., 261 



2009). In this study, an immunocytochemical study was performed to confirm that 262 

peritoneal cells can be directly infected by LCDV in vitro. In teleost fish, resident 263 

peritoneal cavity cells contain different immune cells such as lymphocytes, 264 

granulocytes, macrophages, dendritic cells which have ability to function during 265 

inflammatory response, antigen presentation, and clearance of pathogens (Shi et al., 266 

2022). In other studies, different type of immune cells have been shown to be involved 267 

in the defense against LCDV disease. The proliferation of macrophages and epithelioid 268 

cells around lymphocystis cells has been previously described as an immune response 269 

to LCDV in Pleuronectes platessa (Roberts, 1976), Sciaenops ocellatus (Colorni & 270 

Diamant, 1995) and Sebastes schlegeli (Sheng et al., 2007). Dezfuli et al. (2012) 271 

demonstrated that piscidin 3-expressing acidophilic granulocytes are recruited and 272 

activated in the dermis of gilthead sea bream in response to LCDV infection. In addition, 273 

increased phagocytic capability was observed in head kidney cells from American 274 

plaice suffering from LCD, where most of them were neutrophils and macrophages 275 

which potentiality are able to release ETs (Marcogliese et al., 2001). In our 276 

histopathological study, we discovered that a substantial number of inflammatory cells 277 

were localized in the area around the lymphocystis cells, where some released ETs, 278 

suggesting that these cells might perform a function in regulating the inflammatory 279 

response against LCDV infection. Moreover, ETs was observed on the surface of fish 280 

lymphocystis nodules as well as in mucus. Significantly higher quantity of ETs was 281 

covering large nodules compared to smaller ones. These findings suggested that ETs 282 

may be important during immunological responses that follows infection with LCDV 283 



infection. 284 

Studies both in vitro and in vivo have demonstrated that the sticky, web-like 285 

structure of ETs can bind and sequester virions, preventing them from reaching their 286 

target cells and express antiviral factors, such as myeloperoxidase and β-defensin. 287 

Moreover, ETs have been shown to directly inhibit virus replication and protein 288 

synthesis (Hao et al., 2021; Saitoh et al., 2012). Our study confirmed that the peritoneal 289 

cells ETs caught LCDV virions in vitro. Quantitative analysis revealed that ETs 290 

production was dependent on the inoculation time. As such, the formation of ETs may 291 

be an important mechanism of a local anti-LCDV response to limit viral spread 292 

(Nakazawa et al., 2018). 293 

Despite the beneficial effects of ETs in controlling pathogens, sustained 294 

formations of ETs during respiratory viral infections are associated with a collateral 295 

tissue injury (Lefrançais et al., 2018). In addition, various studies showed that higher 296 

and excessive formations of ETs might activate inflammatory reactions that otherwise 297 

induce systemic coagulopathy, localized micro-thrombosis and multiple organ 298 

dysfunction syndrome (MOD) (Papayannopoulos, 2018). In mammalian, ETs have 299 

been suggested to participate in thrombus growth and stabilization by providing a 300 

scaffold for fibrin formation and platelet aggregation (Fuchs et al., 2010). In some 301 

affected skin sections, we noticed DNA was wrapped around the cystic cells and seemed 302 

to pull inflammatory cells together with full or partial occlusion of the cell junctions, 303 

which may play a detrimental role in the elimination of lymphocysts. But, this will 304 

require further analysis. In addition, it remains to be determined whether the release of 305 



ETs in lymphocysts contributes to viral clearance or, alternatively, if it further promotes 306 

skin lesions. Whatever the case is, our data pave the way for future studies aimed at 307 

determining the role by granulocytes in the antiviral response of animals. 308 

5  |  CONCLUSION 309 

LCDV is able to induce ETs formation which captured LCDV virions, indicating 310 

a central antiviral function of ETs. However, exaggerated ETs formation was observed 311 

in the interstitial spaces of the lymphocystis cells which may be beneficial for resolving 312 

the inflammation, or it may cause adverse effects such as excessive inflammation.  313 
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Figure legends: 525 

FIGURE 1 Macroscopic and microscopic view of LDCV-infected black rockfish. (a) 526 

Lymphocystis disease virus infected black rockfish, the nodules on fins and body 527 

surface being shown by arrows. (b-c) Histological section images of lymphocystis 528 

disease (LCD) lesion samples. (c) is zoom of the boxed regions in (b). Abundant 529 

basophilic fibrillar filaments accumulate at the periphery of the hypertrophic 530 

lymphocystis cells showed by arrows without tail. Scale bar = 100 µm.     531 

FIGURE 2 Representative macrophotographs of LCDV-infected black rockfish and 532 

microscopic view of ETs on the surface of nodules. (a-c) Fluorescent microphotographs 533 

showing extracellular DNA aggregates stained with Sytox green on the surface of 534 

nodules. (a) The surface of the nodule under light microscope observation. (b) The 535 

extracellular DNA aggregates and nuclei in dead cells stained with Sytox green on the 536 

surface of the same field of (b) under fluorescence microscope observation. (c) Merge 537 

of the picture (a) and (b). Scale bars = 40 µm. (d-e) In vivo imaging of nodules on the 538 

fins, previously immersed in an aqueous Sytox Green solution, under oblique white 539 

light (d) and 488 nm light (e) illumination, respectively. The fluorescence intensity 540 

indicates the quantity of the extracellular DNA dyed by Sytox Green. (f) SEM analysis 541 

of the ETs release from mucus scraped from the surface of the nodules. Scale bars = 50 542 

µm. 543 

FIGURE 3 Presence of abundant ETs in Lymphocystis nodules samples obtained from 544 

a black rockfish. Frozen section of nodules stained for CitHistion H3 (red) and DNA 545 

(blue) and analyzed using a fluorescence microscope. The expelled DNA colocalized 546 



with CitHistion H3 spread outside cells. Scale bar = 20 µ m 547 

FIGURE 4 LCDV trigger ET-formation of peritoneal cells in vitro. (a) Fluorescence 548 

microscopy of peritoneal cells after incubation with PBS (control) and LCDV at 4 hours. 549 

Co-localization of expelled DNA (blue) with the LCDV (red) was observed. Viral 550 

capture (co-localization) by the extracellular DNA networks is observed under LCDV 551 

stimulated (arrow). Scale bars = 10 µm. (b) Time course production of ETs by peritoneal 552 

cells after stimulation with PBS, PMA or LCDV for different times. The results 553 

represented three independent experiments. Different letters above the bar represent the 554 

statistical significance (P < 0.05). Error bars represent standard errors of SD. 555 
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