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Abstract

Background Lymphocytic choriomeningitis virus (LCMV) is a zoonotic pathogen primarily transmitted by rodents.
Recently, LCMV has been detected in ticks from northeastern China; however, the pathogenicity of this virus in murine
models remains to be elucidated.

Results Here, we examined the tick-derived LCMV strain JX14 by inoculating BALB/c mice with 3.5x 10° pfu of virus.
The mice infected with LCMV displayed clinical manifestations including unkempt fur, anorexia, depression, and
oliguria, which subsequently resolved by 10 days post infection (dpi) leading to survival of the infection. During the
early phase of infection, low viral titers were detected in throat and anal swabs. The excreted virions demonstrated
proliferation in Vero cells and were capable of inducing infection in mock-infected mice. Viral RNA was detected in

the blood and organs, with detectable levels persisting for up to six months specifically in the heart. A total of 16
amino acid substitutions were identified in the L, Z, and GPC proteins between the original JX14 strain and the strain
obtained after six months of infection in BALB/c mice. Pathological lesions were identified in most organs within 5 dpi
except for the kidneys and testicles. Interferon gamma (IFN-y) level was significantly elevated during the early stage of
infection and returned to baseline levels within 10 days.

Conclusions This study furnishes significant insights into the pathogenic traits of the tick-derived LCMV strain JX14,
thereby potentially providing a valuable in vivo research model for examining the immunological responses elicited

by chronic viral infections.
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Introduction

LCMV is a neglected zoonotic virus transmitted by
rodents, belonging to the Mammarenavirus genus within
the Arenaviridae family [1]. Infection in humans can
occur through direct contact with infected rodents and
their contaminated fomites, inhalation of aerosols con-
taining the virus, transplantation of organs infected with
LCMYV, or congenital transmission [2]. For individuals
with normal immune function, the virus typically induces
mild, self-limiting, or asymptomatic infections; however,
some cases may manifest as thrombocytopenia and leu-
kopenia and progress to aseptic meningitis without long-
term sequelae [3]. In contrast, immunocompromised
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patients are at risk of developing severe systemic infec-
tion leading to mortality. Congenital infection can result
in profound damage to the central nervous system and
retina of fetuses, potentially causing microcephaly or
even abortion [4—6].

LCMV exhibits a broad geographical distribution
worldwide, including Africa, Europe, Asia, Australia, and
America [7]. The common house mouse (Mus muscu-
lus) is the major reservoir of LCMV, which can develop
a chronic, asymptomatic infection, shedding the virus
via their excreta and body fluids throughout their lives.
Notably, LCMV has been detected and isolated from
Ixodes ricinus in Ukraine, as well as from at least three
tick species in northeastern China [8-10]. The tick-
derived LCMYV strains in China exhibited distinct clades
in phylogenetic trees, and demonstrated only 75.4—82.2%
sequence identity with other genotype I strains at the
nucleotide level [9]. These findings suggest that the tick-
derived LCMV strains may possess divergent patho-
genicity towards humans and mice. In this study, we
established a persistent infection model in BALB/c mice
using the tick-derived LCMYV strain JX14, thereby facili-
tating the comprehensive evaluation of pathogenicity and
potential transmission patterns associated with this viral
strain.

Materials and methods

Virus and animals

Tick-derived LCMYV strain JX14 (GenBank Accession
No. MG554175 and MG554171) was used in the pres-
ent study, which was isolated from Dermacentor sil-
varum ticks in 2015 in Jilin, northeastern China. The
virus was propagated in African green monkey kidney
cells (Vero), and stored at -80 C until use. Three-week-
old SPF BALB/c mice were obtained from Changsh-
eng Biotechnology Co., Ltd. (Benxi, China). Following a
one-week acclimation period in separate cages, the mice
were utilized for the experiment at the Biosafety Level 3
laboratory of the Changchun Veterinary Research Insti-
tute (Changchun, China). The animal study was approved
by the Animal Administration and Ethics Committee of
Changchun Veterinary Research Institute of the Chinese
Academy of Agricultural Sciences (Approval number:
IACUC of AMMS -11-2020-026). The BALB/c mice
were treated in accordance with the Animal Ethics Pro-
cedures and Guidelines of the People’s Republic of China,
ensuring humane handling throughout all procedures.

Animal infection and sample collection

The infection experiments were conducted based on the
previous study, with necessary adjustments made based
on the results of preliminary experiments [11]. Briefly,
the mice were intraperitoneally inoculated with 3.5x10°
pfu of virus, followed by a six-month monitoring period
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post-infection. Clinical examinations were conducted at
one dpi, and lasted until 30 dpi. The mice infected with
LCMV were weighed and their clinical symptoms were
recorded daily. Moreover, the mice were subjected to
throat and anal swab sampling, followed by suspension in
0.3 mL of Dulbecco’s Modified Eagle Medium (DMEM,
Gibico, USA), and subsequent storage at —80 °C until
use. At each time point of 3, 5, 7, 10, 15, 30, 90, and 180
dpi, three male and three female mice were anaesthetized
through inhalation of isoflurane (administered at 5%,
and maintained at 2% in 100% oxygen) in order to mini-
mize the suffering of the animals during the retroorbital
blood collection. The blood samples were centrifuged at
1,000 rpm for 10 min to obtain serum. Subsequently, the
animals were euthanized by cervical dislocation, and the
brain, heart, lung, spleen, liver, kidney, intestine, and tes-
ticle tissues were gathered.

Virus isolation and contact transmission
All collected throat and anal swab specimens were uti-
lized for virus isolation as previously described, employ-
ing the Vero cell line obtained from the American Type
Culture Collection [9]. Briefly, 50 uL of samples were
diluted 10-fold in DMEM (Gibico, USA), filtered through
a syringe-driven 0.22-pm filter, and then applied onto the
Vero cell monolayer for 1 h. The Vero cells in the control
group were incubated with DMEM alone for the same
duration. Then the cells were maintained in DMEM sup-
plemented with 2% fetal calf serum (Sigma, Germany) at
37 °Cin a 5% carbon dioxide atmosphere. After three pas-
sages, the cells were observed for cytopathic effects, and
the culture supernatant was collected for LCMV RNA
detection using quantitative Real-time PCR (RT-qPCR).
To determine whether the virus can be transmitted
from infected mice to uninfected mice, a contact trans-
mission experiment was conducted to assess if viral shed-
ding is sufficient for transmission among rodents. Three
male mice were intraperitoneal inoculated with 3.5x10°
pfu of the LCMYV strain JX14, and then housed in the
same cage with three uninfected mice. After 15 days of
co-housing, the mock-infected mice were sacrificed for
the collection of brain, heart, lung, spleen, liver, kid-
ney, and intestine tissues, and subsequently assessed for
LCMYV infection using RT-qPCR.

Viral RNA extraction and genome sequencing

The RNA extraction was performed on 140 pL of serum,
throat swab, anal swab, and tissue homogenate superna-
tant specimens using a TITANamp Virus RNA Kit (TIAN-
GEN, China). Subsequently, the extracted RNA was
converted into complementary DNA utilizing a Reverse
Transcription Kit (TaKaRa, Japan). Viral RNA was
extracted from the hearts (at 180 dpi) of LCMV-infected
mice and utilized to amplify the complete genome
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sequence of the virus using the primers designed based
on the tick-derived LCMYV strains (Table S1).

Virus quantification assay

An RT-qPCR method was developed for the quantifica-
tion of LCMV JX14 viral copy numbers (Fig. S1). Primers
were designed based on the LCMV nucleocapsid pro-
tein gene, F (5'-TGATGAGTCYTTCACGTCCCA-3’),
R (5'-GACAACACAGCAGCTTGACC-3’), and probe
(FAM-TCACCACACCAGTTGCACCCT-BHQL1), under
the following conditions: 95 °C for 30 s; followed by 50
cycles of amplification at 60 °C for 5 s and denaturation at
95 °C for 30 s. A positive result for LCMV was defined as
a cycle threshold value below 40.

The plaque assay was performed as previously
described [12]. In brief, after being washed twice with
DMEM, Vero cells cultured in 24-well plates were inoc-
ulated with 250 pL of virus-containing supernatant
that had been serially diluted tenfold, beginning with
a dilution of 1:10. After incubating for 1 h at 37°C, the
inoculum was removed, and 1 mL of complete DMEM
containing a 2% methylcellulose solution was added to
each well. The plate was incubated for 7 days, followed by
fixation with 250 pL of 4% paraformaldehyde and subse-
quent staining with 0.5% crystal violet for 1 h. The num-
ber of plaques per dilution was quantified and utilized to
calculate the pfu/mL.

Pathological examinations and fluorescence in situ
hybridization

Tissues comprising the spleen, lung, liver, kidney, heart,
brain, intestine, and testicle from a male and a female
mouse at 5 and 15 dpi, respectively, were utilized for his-
topathological examinations. After being preserved in
formalin for 1 week and embedded in paraffin, the tissues
were sectioned to a thickness of 10-um and subsequently
stained with hematoxylin and eosin.

The tissue sections were further detected for LCMV
RNA distribution using fluorescence in situ hybridization
(FISH), with situ hybridization probes listed in Table S2.
The assay was performed according to the instructions of
RNASweAMI™ RNA FISH Kit (Servicebio, China). Fol-
lowing the sequential steps of deparaffinization, depro-
teination, prehybridization, and denaturation, the tissue
sections were subjected to an overnight incubation in
a Cy3-labeled probe solution at a temperature of 37 °C.
Subsequently, the slides underwent washing with a
1xSSC buffer (Servicebio, China) and staining with DAPI
prior to mounting for subsequent immunofluorescence
imaging.

Measurement of cytokine and chemokine
The levels of cytokines and chemokines in mouse sera
were quantified using a Bio Plex Pro Mouse Cytokine
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Assay Kit (Bio-rad, USA). Ultraviolet irradiation was
employed to inactivate LCMYV in serum samples. Subse-
quently, the serum samples were tested according to the
manufacturer’s instructions using a Luminex 200 system.
The following chemokines and cytokines were quanti-
fied using the assay: tumor necrosis factor-alpha (TNEF-
a), KC, IFN-y, IL-1pB, IL-2, IL-4, IL-5, IL-6, IL -10, and
IL-12p70.

Statistical analysis

The figures were generated using GraphPad Prism 8 (San
Diego, USA), and the statistical analyses were performed
using IBM SPSS Statistics 19.0 (Chicago, USA). Statistical
significance was set at *p<0.05, **p<0.01, ***p<0.001.

Results

Clinical signs of LCMV infection

The male and female mice infected with the LCMV
strain JX14 exhibited weight loss starting from 7 to 3 dpi,
respectively, and subsequently regained their original
body weight at 18 and 14 dpi, correspondingly (Fig. 1A).
Male mice exhibited significantly greater weight loss
compared to mock-infected mice between 4 and 26 dpi,
while female mice demonstrated significantly greater
weight loss than mock-infected counterparts between
2 and 28 dpi. Significant weight loss was also observed
in LCMV-infected male mice compared to female mice
prior to 10 dpi. At 6 dpi, the subjects exhibited signs of
unkempt fur, anorexia, and depression, which subse-
quently resolved by 10 dpi. Oliguria was observed from
one dpi and returned to normal levels at 15 dpi. No mor-
tality was recorded among the mice infected with LCMV.

LCMV viral RNA detection in mice excreta
After LCMV infection, throat and anal swabs were col-
lected every day across the first month to evaluate viral
titer. LCMV was detected in the anal swabs of both male
and female mice at 4 dpi, persisting until 8 dpi, with sig-
nificantly higher viral titers observed in male mice com-
pared to female mice between 5 and 8 dpi. Additionally,
the virus was detectable in the throat swabs of BALB/c
mice at 4 dpi, persisting until 8 and 10 dpi in female and
male mice, respectively, with significantly higher viral
titers noted in male mice between 7 and 10 dpi (Fig. 1B).
Moreover, LCMV was successfully isolated from all the
qPCR-positive swabs using Vero cells, and cytopathic
effects were observed upon the third passage, which
were subsequently confirmed by RT-qPCR (Fig. S2A,
2B). Notably, our contact transmission experiment dem-
onstrated that among the three mock-infected mice, one
tested positive for LCMYV in the brain, heart, spleen, liver,
and kidney; another was only positive in the kidney, while
no tissues from the third mouse were found to be posi-
tive. The results indicate that, although the viral loads in
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Fig. 1 Weight changes and viral excretion of lymphocytic choriomeningitis virus (LCMV) strain JX14 infected BALB/c mice. Four-week-old wild-type male
(n=3) and female (n=3) BALB/c mice were inoculated intraperitoneally with 3.5x 1 0° pfu of LCMV and monitored for clinical signs and viral excretion for
30 days. Same number of male and female mice were inoculated intraperitoneally with DMEM. Values are the means (+ standard deviation) from two ex-
periments. (A) Weight changes of LCMV infected mice. Weight change is analyzed by t-test. Black dashed line indicates 100% starting weight for reference.
The p-values comparing female LCMV-infected mice to mock-infected controls are denoted by green asterisks, while those for male mice are represented
by orange asterisks. Black asterisks indicate the differences between LCMV-infected male and female mice. (B) Virus titers (pfu/mL) quantified in the throat
and anal swabs of mice. Virus titer is analyzed by t-test. The p-values comparing female to male anal swabs are denoted by red asterisks, while those for
throats are represented by orange asterisks. Significance levels are defined as follows: *p < 0.05, **p < 0.01, ***p <0.001

the throat and anal swabs of the infected mice were low,
transmission among rodents occurred, albeit limited (Fig.
S2C).

LCMV RNA load in mice tissues

To investigate the pathogenesis of the virus, male and
female BALB/c mice were sacrificed at 3, 5, 7, 10, 15, 30,
90, and 180 dpi, respectively. Subsequently, viral RNA
load in mouse tissues was assessed using RT-qPCR. Viral
RNA was detected in all major organs, including the
heart, liver, spleen, lung, kidney, brain, intestine, and tes-
tis of mice (Fig. 2A). Although viremia lasts for 15 days
in all the mice, the LCMV RNA was not detectable on 10
dpi in the brain of both the male and female mice, and the
brains showed the lowest LCMV RNA levels compared
with other organs (Fig. 2B). In contrast to the brains, viral
RNA was consistently detectable in the hearts of male
mice and in both the hearts and kidneys of female mice
throughout the infection, which can persist for up to 6
months (Fig. 2). Overall, the viral RNA levels in all the
organs of mice reached their peaks at 3 dpi and gradually
decreased as the duration of infection extended from 7
days to 6 months. Moreover, the duration and RNA load
of LCMV in all organs showed prolonged persistence or
sustained elevation in male mice compared with female
mice. (Fig. 2). Notably, no significant difference in viral
titers was observed between male and female organs dur-
ing the acute phase of infection.

Pathological lesions in LCMV-infected mice

The tissue samples were collected from LCMV-infected
mice at 5 and 15 dpi for the assessment of pathological
lesions. At 5 dpi, pathological lesions were identified in
most of the organs except in kidneys and testicles. Mod-
erate neutrophil infiltration was observed in the hearts
and livers, and scattered neutrophil infiltration was pres-
ent in the spleens, lungs, and intestines (Fig. 3, Fig. S3,
Table S3). Of these tissues, pathological changes within
the spleen were maximal on 5 dpi, and nearly recovered
on 15 dpi (Fig. 3A, Table S3). The red pulp of the spleens
in LCMV-infected mice exhibited a visually reduced
lymphocyte cellularity, while a significant elevation in
the number of megakaryocytes was observed, suggest-
ing the extramedullary hematopoiesis in spleen induced
by LCMV (Fig. 3A). Fluorescence in situ hybridization
revealed the widespread distribution of LCMV in the
spleens, with a reduction observed on 15 dpi (Fig. 3B).

Cytokine and chemokine induced by LCMV infection

To establish cytokine production induced by LCMV
infection in mice, serum samples collected on 3, 5, 7,
10, 15, 20, and 30 dpi were analyzed between control
and LCMV infected mice. LCMV infection induced the
production of inflammatory cytokines and chemokines,
including IFN-y, IL-5, IL-6, and KC (CXCL1). The expres-
sion of IFN-y, the most upregulated cytokine in LCMV-
infected mice, exhibited a significant increase from 3
dpi onwards and reached its peak at 5 dpi. Subsequently,
there was a rapid decline observed at 7 dpi in both male
and female mice. The level of IL-5, IL-6, and KC peaked
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Fig. 2 Lymphocytic choriomeningitis virus (LCMV) strain JX14 RNA load in blood and tissues of BALB/c mice.Four-week-old wild-type male (n=24) and
female (n=24) BALB/c mice were inoculated intraperitoneally with 3.5x 10° pfu of LCMV and sacrificed at 3, 5, 7, 10, 15, 30, 90, and 180 dpi for tissue
collection. Same number of male and female mice were inoculated intraperitoneally with DMEM. Values are the means (+ standard deviation) from two
experiments. (A) Heat maps of LCMV RNA load (copies/uL) in mice blood and tissues. (B) LCMV RNA load (copies/uL) in blood and different tissues of
infected mice. Statistical comparison between male and female mice was conducted using t-test. Significance levels are defined as follows: *p <0.05,
**p<0.01,***p<0.001
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Fig.3 Lymphocytic choriomeningitis virus (LCMV) strain JX14 causes prominent pathology in the spleens of BALB/c mice. Four-week-old wild-type male
(n=4) BALB/c mice inoculated intraperitoneally with 3.5 x 10° pfu of LCMV were sacrificed at 5 and 15 dpi for pathology observation. Same number of fe-
male mice were inoculated intraperitoneally with DMEM. (A) HE staining of the spleens of LCMV-infected and mock-infected mice. (B) Fluorescence in situ
hybridization detection of the spleens of LCMV-infected and mock-infected mice. Extramedullary hematopoietic lesions in the red pulp are indicated with
black arrows, multinucleated giant cells are marked with yellow arrows, and infiltration of neutrophils are labeled with red arrows. Dpi, days post infection

at 5 dpi, and reduced at 7 dpi (Fig. 4). Overall, most of
the cytokines produced by LCMV-infected mice did not
exhibit significant differences and returned to baseline
levels within a short timeframe (within 10 days) (Fig. S4).

Discussion

The present study aimed to evaluate the clinical manifes-
tations, lethality, and viral RNA load in tissues of LCMV
strain JX14 isolated from ticks in northeastern China
using BALB/c mice. Rodents, as the natural reservoir of
LCMYV, can shed LCMYV via excrement, urine, and saliva
[1]. In this study, viral shedding kinetics in anal and
throat were detected in all BALB/c mice between 4 and 8
dpi. Although viral loads in the anal and throat swabs of
the infected mice were very low, our contact transmission
experiment revealed the transmission among rodents,
albeit limited (Fig. S2A, S2B). The findings suggest that
this LCMV strain can be transmitted through mice drop-
pings and saliva during the acute infection phase, poten-
tially contributing to virus transmission among rodents
in natural epidemic foci and increasing the risk of human
LCMV infection.

It has been demonstrated that the classic LCMYV strains
can establish long-term non-cytolytic infection in cells
and spread in culture through cell-to-cell contacts [13].
Nonetheless, the tick-derived LCMYV strain is capable of
inducing cytopathic effects in Vero cells, although these
effects are relatively mild. The low nucleotide sequence

identities (82.1-86.0% for the S segment, and 75.4-82.2%
for the L segment) between our viral strain and other
classic LCMV strains may contribute to the observed
differences. Notably, our findings indicate that after 180
days of continuous infection in mice, the tick-derived
LCMV exhibited differences from the primary strain at
up to 16 amino acid sites (Table S4), suggesting a robust
evolutionary capacity for this virus and contributing to
our understanding of the molecular mechanisms under-
lying persistence in this viral strain.

To date, over 30 strains of LCMV have been identified
in humans and rodents, with the viral strains classified
into acute and chronic groups based on their virology and
pathogenicity [7]. Of these viral strains, Armstrong 53b
and WE isolated from infected patients in the 1930s, are
highly pathogenic and can cause acute infection [14, 15].
Strain Clone 13, derived from the Armstrong 53b strain,
exhibited a difference of only two amino acids compared
to its parental strain. Nevertheless, Clone 13 was consid-
ered as the representative chronic strain that can cause
persistent infection for up to 90 days [7, 16, 17]. Another
LCMV strain (BRC), discovered in Japan, has been found
to have low or non-pathogenic effects in mice. This strain
demonstrated no clinical signs or lethality in dBa/1 mice
and maintained high levels of viral genome load in the
lungs of C57BL/6 mice even up to 112 dpi [11]. In this
study, although severe symptoms (anorexia, emaciation,
and depression) occurred in the strain JX14 infected
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Fig.4 Pro-inflammatory immune responses induced by lymphocytic choriomeningitis virus (LCMV) strain JX14 in BALB/c mice. Four-week-old wild-type
male (n=18) and female (n=18) BALB/c mice were inoculated intraperitoneally with 3.5 1 0° pfu of LCMV and sacrificed at 3,5, 7, 10, 15, 30 dpi for serum
collection. Same number of male and female mice were inoculated intraperitoneally with DMEM. Values are the means (+ standard deviation) from two
experiments. Serum samples from the male and female infected mice or control mice are analyzed for cytokines and chemokines. Statistical comparison
between male and female mice is conducted using t-test. The p-values comparing female LCMV-infected mice to mock-infected controls are denoted by
green asterisks, while those for male mice are represented by orange asterisks. Significance levels are defined as follows: *p <0.05, **p <0.01, ***p <0.001

mice, no one died, and our viral strain can maintain per-
sistent nonlethal infection in BALB/c mice. High levels of
viral RNA can be detected for up to 180 dpi in the hearts
of male mice, and in both hearts and kidneys of female
mice (Fig. 2). Notably, the viral load in BALB/c mice
infected with JX14 was found to be high in the lungs and
low in other tissues at 30 dpi, which exhibited a similar
tissue tropism as observed for BRC and OQ28 strains but
differed from that of Clonel3, thereby emphasizing the
shared tissue preference between JX14 and Japan strains
(BRC and OQ28) [11, 16].

Cytokines are critical mediators of innate antivi-
ral immune responses. Dysregulation of the immune
responses often results in excessive production of pro-
inflammatory cytokines, leading to the onset of cytokine
storm, which has been confirmed in LCMV infected
perforin-deficient (Prfl—/—) mice [18-20]. In this study,
the tick-derived LCMV did not provoke a cytokine storm
syndrome in BALB/c mice. With the exception of IFN-y

and CK, no other cytokines demonstrated significant dif-
ferences between the infected and control groups. IFN-y
plays a crucial role in the pathophysiology of LCMV-
infected mice, and modulation of IFN-y expression in
mice can effectively ameliorate the disease and signifi-
cantly extend survival [19, 20]. As the most upregulated
cytokine in our mice model, although IFN-y peaked at 5
dpi, rapidly declined to baseline levels at 10 dpi in both
male and female mice. This timepoint aligns with the
resolution of clinical signs, suggesting that the mitiga-
tion of LCMYV infection in mice may be associated with
the rapid decrease in IFN-y levels. Following the acute
infection phase, no significant increase in related cyto-
kines was observed, which may be one of the critical fac-
tors enabling the virus to maintain long-term infection in
mice.

The LCMV mouse model serves as an indispensable
in vivo research tool in the field of immunology, mak-
ing significant contributions to the comprehension of
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fundamental principles pertaining to both innate and
specific immunity [21, 22]. For instance, the involvement
of PD-1 in modulating T-cell responses to persistent viral
infections was initially elucidated by employing LCMV
infection in mice [23]. In this study, we established a
non-lethal mouse model of chronic infection using JX14,
thereby potentially providing valuable insights into the
fundamental principles underlying both innate and spe-
cific immunity elicited during persistent viral infections.

There are certain limitations in this study. Firstly, it
has been established by previous studies that the clini-
cal signs, lethality, and virus distribution in mice can
be influenced by factors such as mouse strain and route
of inoculation. However, in our study, we only used
one mouse strain (BALB/c) and administered the virus
through one route (intraperitoneal injection), which
may potentially introduce bias into the interpretation of
our findings. In addition, considering the Animal Ethics
Procedures and Guidelines about the minimizing use of
laboratory animals, a limited number of male and female
mice were used, which may also affect the drawing of
significant sex-based conclusions. Lastly, the absence
of comparator groups for several classic LCMV strains,
such as Armstrong 53b, WE, and BRC, in our study pre-
cludes a comparative analysis between this tick-derived
LCMYV and these classical strains under our experimental
conditions. This limitation hinders the objective inter-
pretation of pathogenic differences between tick-derived
LCMYV and other traditional LCMV strains.

Conclusion

In summary, our study provides significant insights into
the pathogenic characteristics of tick-derived LCMV
strain JX14 identified in China. Although the viral infec-
tion was found to be nonlethal in both male and female
BALB/c mice, persistent infection was observed in hearts
and kidneys for up to six months. Considering that the
mouse strain and inoculation route can influence clini-
cal manifestations, virus distribution, and lethality of
LCMYV infection in mice, further investigation involving
experimental infections on other mouse strains is rec-
ommended to comprehensively evaluate the pathogenic
characteristics of this viral strain.
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