Mock 24h 48 h 72h 96 h

C6/36

Vero

Fig. 1. a CPE of C6/36 and Vero cells in-
fected with CHIKYV. C6/36 and Vero cells

were seeded in 12-well plates, infected

with CHIKV at MOI | and incubated at

32°. CPE was observed under a micro- -
scope at 24, 48, 72 and 96 h p.i. Mock in-

fection was shown at 96 h p.i. The mor-

phology of the infected cells was photo-

graphed. X400. 'b Immunofluorescence

staining of CHIKV-infected C6/36 cells.

The cells were incubated with a monoclo-

nal antibody against CHIKV E2 protein

and labeled with FITC at 24, 48 and

72 hp.i. x400.

Results

CHIKYV Induced Moderate CPEs in C6/36 and Strong

CPEs in Vero Cells

Vero cells and C6/36 cells were infected with CHIKV
at MOI 1. After 24, 48, 72, and 96 h p.i., the CPE was ob- 72 h p.i. The C6/36 cell
served directly under a light microscope. In the primary  p.i.,and 100%at 7.
experiment, we performed the experiment under differ-  positive at 24 sk ndi-
ent temperatures at 28, 32, and 37°. No effect was ob-  cated that the C6/. )
served at 32°on the viability of Vero cells after 48 h (data  the condition in which the virus repli
not shown), and both Vero and C6/36 cells wereincubat-  all of the infected cells.
ed at 32°to avoid the effectiveness of the temperature.

1ls, an im-
N

tion occurred in
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C6/36 Cells
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1Is with the arrows indi-
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Fig. 3. TUNEL assay with CHIKV-infected
cate apoptotic cells (green). Propidium iodi
treated with a protein syathesis inhibitor, anj

Vero cellsat 24 h p.i. a
ed to stain the nuclei (red

Virus Titers in Infected Vero and C6/36 Cells

The Vero and C6/36 cells were infected with CHIKV
at MOI 1, and the virus titers in the culture medium were
measured by a plaque assay as described in ‘Materials and
Methods’. The mean virus titers produced in the C6/36
cells were 8.5 X 10°% 1.8 x 10%, 1.7 x 10®%and 3 x 10°
PFU/ml at 24, 48, 72 and 96 h p.i., whereas those in the
Vero cells were 9 X 107, 1 X 10%,7 X 107, and 1.5 X 107

affect the virus titer that much [21]
PFU/ml (fig. 2), indicating that the C6/36 cells produced ‘

4 Intervirology Lietal
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Newly
infected

Fig. 4. Virus titers i
C6/36 cells measured
seeded every 3 days, an

Apoptosis of Vero and C6/3
CHIKV

fection or mock infection, the cells w
jected to TUNEL analysis as described 1
Methods’. As depicted in figure 3, the

p-i. showed several apoptotic cells (green
apoptotic cells were found in the CHIKV-ir
cells, suggesting that apoptosis may be one of the
why strong CPE was induced in the Vero cells.

CHIKYV Caused Persistent Infection in C6/36 Cells

To examine whether CHIKV causes persistent infec-
tion in the mosquito cells, C6/36 cells were infected with
CHIKYV at MOI 1, incubated for 5 days at 32°, and then
passaged 20 times every 3 days using 1 X 10° cells for
each passage. The medium was collected on day 3 in ev-
ery passage, and the virus titers were determined and
compared. The virus titers were 4.5 X 105, 1.25 X 105,
2.5 x 10°and 1.5 X 10° in the 5th, 10th, 15th, and 20th
passages, respectively, showing a decreasing trend, al-
though the titers were not significantly different be-
tween each passage (fig. 4). After 20 passages, the ex-
pression of the viral antigen was examined by immuno-
fluorescence assay, and nearly 100% of the cells were
infected (data not shown). These results indicated that
CHIKV had established a persistent infection in the
C6/36 cells.

Cytopathic Effect of CHIKV in Vero and
C6/36 Cells

INT339985.indd  §

Discussion

Alphaviruses are generally thought to cause a lytic in-
fection (apoptosis) in many mammalian cells, while they
cause a persistent infection in mosquito cells exhibiting
moderate CPE. For example, SINV causes acute cell death
in most types of mammalian cells, and the infected cells
display typical characteristics of apoptosis [21]. SINV is
generally thought to cause only moderate CPE in mos-
quito cells with a persistent infection [16]. Similarly, den-
gue virus, a member of the flavivirus family, does not
cause deleterious effects in mosquito cells and may result
in persistent infection [22], suggesting that the cellular
response to some of the members of the alphavirus and
flavivirus families is highly related to the cell type. The
reasons why SINV infection does not cause apoptosis in
mosquito cells are still obscure.

CHIKV is a member of the alphavirus family, and
causes a re-emerging mosquito-borne infection. In this
, we observed the same phenomenon in CHIKV as

cells, but light CPE and apoptosis in C6/36
slls. Apoptosis in Hela cells induced by

ery, in which it was shown that CHIKV releas-
)tems such as E1 and capsid, whxch qhxeld into

regulators of apopto-
ining the outcome of
ate cell lines infected
infection. The mech-

induced strong apoptosu, in, Vi
cells. Mosquito cell
genes.

Recently, v
folded protein r
crucial pathogenicevent in viral i
ditions beneficial for an eventual v
eral, newly synthesized secretory or membrane-bound
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proteins are unable to fold pro
reticulum (ER), leading to
sequent elicitation of:
mosquito cells con
ER stress fa(;f
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perly in the endoplasmic
of ER stress and sub-
ngue virus-infected
iplying that an anti-
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KD AR50 (Logi) «
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b1 — 2§ B DR SN,

A N ABREBEOFEIL, BEOEL T 4 VAR
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I BWMEEREISH L7 )4 Y EABRENIEZ S
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ZEMTHRASNAEFT A7 4 VI —0d b, EBE
2, SFEIBEILEE 100 — 500nm DT T AT 4 VY —
(Depth filter ZP 90LA) & W T Lk £ v 2
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F v RBRETE DD, BPERL—-HoORA T
AW A VEAVPREB IR W) R H

(Mustang E) & &0 X ) BeRERNICREFRD S
iz (E3) ¥ BAF VB EHT LT 45—
(Qyu speed D) HHl 727 F Y EEWSRE (Br
i) FEMCIE. MRS K AT YA Y EEDHRI

TT745A4TF4—HFA2HNTT ) A U EHER
EZETHISALFMENTEBY., 39Log L LDO%)
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CHSDFERN S, A4 EERD L s
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BRI R R T OO, AL o TXEEN 7Y
FUvERAREECKRETERVWIEIHL N E R
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T A CEEBRECET S MR o Sk TR
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DOl E Lt 70y —< VliG0HwH R
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_pBS 228 Effective (GE1) 35
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F ii;rinogen o 21 lneffec‘iﬁ?é(%f’;t} ..... 235
Bilfizy = A »7ay b2 L5 Non-detectable endpoint il & o TRD -8 Loguo filic
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Difference in inactivation kinetics of HEV strains derived from

swine feces and human plasma during heat treatment in liquid
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BIFNCEA XN TWBERNEY 4 LARELITREO—2Th 5, KHfZET
X, VERINEGLEC X B ERIFA Y 4 L 2 (BUFHEV) ORESIRIZOWT
BEPT B L LIS, TOHEMR(THEME, v LR PHRETE X VS BE
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DABEMEY D B Z L EBFE T LMEN D B,

Key words: HEV, plasma, inactivation, liquid-heating

F X
EZUFFL Y A v 2 (DITHEV) &, ~ T4 L
Bl (Hepeviridae), ~vXw A4 )L 2J& (Hepevirus) 1=
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Short Communications

Mycoplasma species
isolated from
intramammary infection
of Japanese dairy cows

H. Higuchi, S. Gondaira, H. lwano, K. Hirose,
K. Nakajima, K. Kawai, K. Hagiwara,
Y. Tamura, H. Nagahata

MYCOPLASMA species are highly contagious pathogens, and
intramammary Mycoplasma infection is a serious issue for the dairy
industry (Nicholas and Ayling 2003). Clinical Mycoplasma mastitis pre-
sents with clinical signs including fever, swelling and udder induration
(Bushnell 1984). Milk from an infected quarter usually appears abnor-
mal, with flaky sediments in watery or serous fluid. Because the cure
rate of clinical Mycoplasma mastitis is very low due to a poor response to
antimicrobial treatment, cows infected with Mycoplasma species must
be culled to prevent outbreaks of Mycoplasma mastitis in dairy herds
(Jasper 1982, Kirk and Lauerman 1994, Nicholas and Ayling 2003). We
previously reported a 1.29 per cent prevalence of Mycoplasma species
in bulk tank milk from 1241 Japanese dairy farms (Higuchi and oth-
ers 2011a, b). Howeves, little is known about the relationship between
Mycoplasma species and somatic cell count (SCC) in milk. Here, we
identified the Mycoplasma species isolated from quarter milk samples
and their relationship with SCC, and clinical signs of the udder

A total of 1310 commercial dairy farms in Hokkaido, Kyushu and
Honshu (main island) in Japan were randomly selected for bulk tank
milk screening. Each bulk tank contained two days of milk produc-
tion. Milk samples were aseptically collected into 50 ml tubes, and
100 pl of bulk tank milk samples were inoculated into 3.0 ml of
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Mycoplasma broth (Kanto Chemical Co. Inc., Tokyo, Japan), and then
incubated at 37°C for 72 hours. Mycoplasma-enriched culture broth
(100 pl) was spread onto Mycoplasma agar plates (Kanto Chemical
Co. Inc., Tokyo, Japan) and incubated under a 5 per cent CO, atmos-
phere at 37°C for one month to develop typical Mycoplasima colonies
(Nicholas and Ayling 2003). We detected Mycoglasma species in cul-
ture broth as described by Higuchi and others (2011a, b). Quarter milk
samples were collected from 3346 cows at 22 dairy farms (n=45-328
cows/farm) that were identified as being Mycoplasma-positive based on
the results of bulk tank milk screening (Table 1). Briefly, the first three
to four streaks of milk were discarded, and the distal end of each teat
was disinfected with a cotton swab soaked in 70 per cent alcohol.
Approximately 5-8 ml of quarter milk was aseptically collected into
10 ml sterile culture tubes. Mycoplasma species were detected by culture
and PCR (Cica genus Bovine Mycoplasma Hl screening and Cica genus
Mycoplasma bovis, Mycoplasma bovigenitalium and Mycoplasma californicum
detection, Kanto Chemical Co. Inc., Tokyo, Japan). Clinical signs were
defined as visible udder swelling and/or induration, or milk from a
quarter with abnormal viscosity (watery, thicker than normal), colour
(yellow;, blood-tinged) or consistency (flakes or clots) (Bushnell 1984).
The SCC was determined in quarter milk samples using a Fossomatic
90 (Foss Electric, Hillerod, Denmark). An SCC threshold of 200,000
cells/ml of milk was established as the cut-off to distinguish between
cows with and without mastitis (Schepers and others 1997, Schukken
and others 2003). Geometric SCC was compared between quarters
infected with different Mycoplasma species using analysis of variance.
Statistical significance was determined at P value of 0.05.

Mycoplasma species was isolated from 208 quarters, of which 184
(89 per cent) and 24 (12 per cent) were infected with one (single infec-
tion) or with two to three (multiple infections) Mycoplasma species.
Among the 184 quarters infected with a single Mycoplasma species,
157 (85 per cent) of them had SCC of 200,000 cells/ml (geometric
mean, 628,000£576,000 cells/ml), and clinical signs were apparent
in 149 (81 per cent) (Table 2). The most frequently isolated patho-
gen was M bovis and the SCC of quarters infected with this species
in 115 (93 per cent) of 124 infected quarters was 2200,000 cells/ml
(geometric mean, 982,000+421,000 cells/ml) and clinical signs were
clear. M bovis is highly pathogenic, causing contagious Mycoplasma
mastitis with an extreme inflammatory response (Bushnell 1984). It
is considered the main causative species of clinical Mycoplasma mastitis
(Jasper and others 1979, Nicholas and Ayling 2003). Our results also
indicate that M bovis is the most frequently found causative pathogen
of Mycoplasma mastitis in Japan, and that it induces subclinical and
clinical mastitis. The SCC in nine of the quarters infected with M bovis
was <200,000 cells/ml (geometric mean, 82,000+75,000 cells/ml),
and clinical signs were notably absent in all quarters. An experimental
infusion of M bovis into quarters resulted in an initial SCC increase in
milk for over 66 hour (Kauf and others 2007). We speculate that these
samples were collected during the early stage of M bovis infection.

M californicum can cause clinical Mycoplasma mastitis (Infante-
Martinez and others 1999). The SCC in 28 (88 per cent) of 32 quar-
ter milk samples infected with M californicum was >200,000 cells/ml
(geometric mean, 853,000+294,000 cells/ml), which was similar to that
of milk infected with M bovis. M californicum has been isolated from pneu-
monia as well as arthuitic specimens obtained from calves (Hewicker-
Trautwein and others 2002), and chronic mastitis has been induced after
experimental infection with M californicum (Reilly and others 1993). Our
results indicated that M californicum is of secondary importance for the
control of Mycoplasma mastitis in the Japanese dairy industry.

In quarters infected with multiple Mycoplasma species, over
two, including M bovis, M californicum, M bovigenitalium, M canadense
or M arginine, were isolated from 24 quarter milk samples.
All samples had SCC of 2200,000 cells/ml (geometric mean,
1,867,000£1,426,000 cells/ml), and clinical signs were clear in
all infected quarters (Table 2). Our results suggested that multiple
Mycoplasma species infection induces a more extreme inflammatory
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