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Porfect sungets.
P*(gm;iu style.

Our open-air, oceanfront guest
rooms are positioned east to west,
allowing prevailing trade winds and
the soothing sound of the surf to
gently lull you to sleep each night.

Our spacious accommodations
feature Polynesian decor, private
lanais, and mini-refrigerators.
Many rooms have convenient
kitchens with updated appliances.

Our newly renovated rooms
feature down comforters, new
furniture, and updated fixtures
and fabrics. High-speed Internet
and cable television is available in
each room. An Internet Kiosk is
also provided in the lobby for
your convenience.

Accommodations include Garden
View Deluxe Kitchenette, Deluxe
Oceanfront, Standard and Standard
Garden View. Honeymoon
packages are also available.

For group rates, call 808.553.5347

www.hotelmolokai.com
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Date: Wed, 21 Jul 2010 13:35:25 -1000

From: Shandell Brunson <Shandell.Brunson@noaa.gov>
To: 'George H. Balazs' <gbalazs@honlab.nmfs.hawaii.edu> 'S
Subject: DOCARE Molokai
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Persistent Infectivity of a Disease-Associated Herpesvirus in Green
Turtles after Exposure to Seawater '

Sadie S. Curry,' Daniel R. Brown,? Jack M. Gaskin,? Ellioft R. Jacobson,® Llewellyn M. Ehrhart,* Silvia
Blahak,’ Lawrence H. Herbst,® and Paul A. Klein™® 1 Interdisciplinary Program in Biomedical Sciences, College
of Medicine, University of Florida, Gainesville, Florida 32611, USA; * Department of Pathobiology, College of
Veterinary Medicine, University of Florida, Gainesville, Florida 32611, USA: ? Department of Small Animal Clinical
Sciences, College of Veterinary Medicine, University of Elorida, Gainesville, Florida 32611, USA; * Department
of Biology, University of Central Florida, Orlando, Florida 32816, USA; * Staatliches Veterinamntersuchungsamt,
Detmold 32758 Germany; & The Institute for Animal Studies, Albert Einstein College of Medicine, Bronx, New
York 10461, USA; 7 Department of Pathology, Immunology. and Laboratory Medicine, College of Medicine, Uni-
versity of Florida, Gainesville, Florida 32611, USA,; ¢ Corresponding author (paklein@ufl.edu) Present address:
Department of Pathology, immunology, and Laboratory Medicine, Box 100275, University of Florida, Gainesville,
Florida 32611-0275 USA.

ABSTRACT: Herpesyiruses are associated with  with several diseases of chelonians (tor-
several diseases of marine turtles including  {ises and turtles). To rtoise herpesviruses

lung-eye-trachea disease (LETD) and gray ; b i "
patch disease (GPD) of green turtles (Chelonia cause conjunctivitis, stomatitis, tracheitis,

mydas) and fibropapillomatosis (FP) of green, and pneumonia in Hermann’s (Testudo
loggerhead (Caretta caretta), and olive ridley hermanni), spur—thighed (Testudo graeca),
turtles (Lepidochelys olivacea). The stability of and Central Asian tortoises (Testudo hors-
chelonian herpesviruses in the marine environ- fi eldii) (Biermann an d Blahak, 1994; Ka

ment, which may influence transmission, has = .
not been previously studied. In these experi- bish and Frost, 1994; Marschang et al,

ments, LETD-associated herpesvirus (LETV) 1997). A herpesvirus also has been iden-
:\"&'; u_s;_(zld‘a.} a mode‘}fchelonian herpesvirus to  tified in _ggeen turtles (Chelonia mydas)
est viral infectivity atter exposure to seawater. “with : FHERp P :

The LETV virus tgreparah?:}ns grown in terra- %w_rl_th tex:pe nmenta‘ll(;i; induced ﬁbm_gy__a il-
pene heart (TH-1) cells were dialyzed for 24 to . o'rna OS1S ), an———gﬁ'J,h g associated
120 hr against aerated artificial or natural sea- ‘}ﬂth naturally occurring FP in green, 1_0_g;
water or Hank’s balanced salt solution (HBBS). gerhead (Caretta caretta), and olive ridle

Fresh TH-1 cells were inoculated with dialyzed -;(_L_?woohelys Slivacea) turtles (Jacobson
LETV, and on day 10 post-infection cells were ot al.. 1991; Herbst et al. 1998; Quack-

scored for cytopathic effect. Virus sam les di- 3
alyzed up to 120 hr were positive for t her- enbush et al, 1995 Lackovich et al.,

Pes\rims DNA Po}ymerase gene by Pg])qnerasg 1999) FP has been transmitted bz scratch
chain reaction. lt'l:llectmn (linicroscopy Jovealod inoculation with cell free tumor filtrates
intact LETV nucleocapsids after exposure of (Herbst et al. 1995a). T dditi h A
LETV to artificial seawater or HBSS for 24 hr (. SEDaR Ly a) i 1'0n, o .S

viruses have been associated with two dis-

at 23 C. LETV preparations remained infec- :
tious as long as 120 hr in natural and artificial ~©3S€S of mariculture-reared green turtles,

seawater at 23 C. Similar results were obtained gray patch disease (GPD), a necrotizing
with a second culturable chelonian herpesvirus, ~dermatitis of post-hatching green turtles
HV2245. LETV infectivity could not be de-  (Rebel et al, 1975) and lung-eye—trachea

tected after 48 hr exposure to artificial seawater ; ;

et eince LETV and HV2245 remain in- disease (LETD), characterized by con-
fectious for extended periods of time in the ma- junctivitis, pharyngitis, tracheitis and
rine environment, it is ossible that FP-asso- pneumonia (Jacobson et al., 1986). GPD
C,iate,d and GPD'*‘SEECi“t_,A___I‘;fI I““’E??"imm_sralm has been transmitted by scratch inocula-
1

st . i ifican % o ; )
< stable. These findings are signilicant  ;on of naive sea turtles with bacteria-free

th for researchers studying the epidemiolog- : ; ;
;cal association of herpesviruses with diseases preparations derived from GPD lesions

of marine turtles and for individuals who han- (Rebel et al., 1975). Many herpesviruses
dle turtles in marine turtle conservation efforts. have been successfully cultured from tor-
h Key words: c G:ie'?“ t"‘fﬂe’tChd]‘f’m“‘ mydas, toises. However, despite numerous at-

erpesvirus, infectivity, seawaich e tempts to cultivate GPD-associated and

Herpesviruses have been associated ~FP-associate erpesviruses, the LETD-
‘_-_-F_‘________..—-—-_______'___.--"-._

792
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FicUuRE 2. Persistent infectivity of lung-eye-tra-
chea virus (LETV) after dialysis for 120 hr at 23 C.
Mean % remaining virus titer of LETV exposed to
artificial seawater M, to Hank’s balanced salt solution
—_— — (HBSS) £, and natural seawater from Sebastian Inlet
[ are shown. Numbers above each bar are equal to

2 i ive stain electron microscopy number of replicates.
v imagesiof lung-eye-trachea virus (LETV) after 24-hr
exposure to artificial seawater or Hank's balanced salt
o solution (FIBSS) at 23 C. The top left and right panels . : . ; g ;
illustrate herpesvirus virions after exposure to HBSS. J‘E{%ﬁiﬁ‘_@—dﬁewes in_animal Poﬁtﬂ_@ﬁh—‘
Stability of a pathogen outside the host is

The icosahedral nucleocapsid structure is clearly vis-
ible and is approximately 100 nm in diameter. The @ critical factor in the epidemiology of a

bottom left and right panel illustrates herpesvirus vi-  disease. The ability of a Paﬂ'\o en to re-
rions after exposure to artificial seawater. main infectious in the envi:om%ent of its
host may facilitate discase transmission.

infectivity. Although the viral These experiments provide the first evi-
dence that disease-associated marine her-

FiGURE 1. Negal

| titered for

s ) envelopes were not clearly visible, four

e independent experiments demonstrated sviruses retain their infectivity for ex-
———————+ that LETV preparations remained infec- tended periods of time outside the host in
tious after a 48 hr exposure to artificial a marine environment.
seawater or HBSS at 93 C (Fig. 2)- The These experiments uatilized both artifi-
virus preparations used in each experi cial and natural seawater and virus infect-
ment had slightly different initial titers ed cell lysates that simulated virally infect-
(four-six longCID5g/ml), but the titer ed cells shed or sloughed from a diseased
consistently decreased approximately one marine turtle into marine habitats. Consis-
longCID5U/ml (10%) after 48 hr dialy- tent results obtained in four independent
sis. Similar results were obtained for dialysis-exposure experiments supported

- }Vv2245. In one experiment LETV ex- the conclusion that LETV infectivity per-
posed to natural seawater for up to 120 sists after exposure to seawater. Addition-

==y hr at 93 C remained infectious with a ally, the tortoise herpesvirus HV2245 had
yml (50%) decrease in similar stability following exposure to sea-
ther chelonian her-

| three logjoTCIDs(

1 titer. In a separate experiment, LETV in- water, suggesting that o

-l fectivity was reduced approximately one pesviruses such as FP-associated and
- — longCID50/ml after 96 hr when dialyzed GPD-associated herpesviruses may share

against artificial seawater or HBSS at 15 attributes necessary for survival under

C, and was reduced two longCIDsofml harsh environmental conditions.

after 96 hr at 23 G, but all infectivity Tt is likely that the extent of herpesvirus
ce in a natural marine environ-

R (>four longCIDsdml) was lost after 48  persisten
hr at 30 C. ment will depend upon numerous other

Many factors contribute to the spread of environmental factors. The composition of

1=




——  seawater is in a constant state of flux and
virus stability will likely be influenced by
changes in temperature, currents, depth,

sunlight, and pH. (M%ﬂal,ej}_}f;
jally protein, or cellular debris may sta-

Mgeaa—ss O
- “bilize viruses and increase SUrvl Lipso

of stabilizing infeetious virus (Clark et al.,
1998). In addition to the physical and
chemical components, the biological com-
position of a specific site can negatively or
positively influence virus survival. Mi-
crobes producing antiviral substances have
oon documented in marine habitats and
have been reported to decrease the
amount of time infectious virus persists in
the environment (Girones et al., 1989).

—Fhe presence of a higher level of such mi-
\ ~ crobes at one location verses the absence
or lower level at another location may ac-
count for differences in virus survivability
and disease transmissibility.

Because the temperature of seawater in
marine turtle habitats fluctuates through-
out the year, virus preparations were dia-
lyzed against artificial seawater at temper-
! atures ranging from 15 C to 30 C (Herbst
et al., 1995a). LETV lost infectivity after
48 hr exposure to artificial seawater at 30
C, suggesting that at higher temperatures
herpesviruses shed into seawater may be
inactivated more rapidly. This study sim-

———————

ulates the persistence of free virus §

into seawater.
~— " will affect the persistence properties of
herpesviruses within infected lesions dif-
ferently. In addition, this study does not
address the effect temperature may have
on the disease process. For instance, le-
sions in green turtles infected with GPD-
associated herpesvirus had faster onset,
development, and increased severity at 30
C (Haines and Klesse, 1977). In contrast,
green turtles inoculated with filtrates con-
taining FP-associated virus developed tu-
mors during the winter months (low 15 C)

and continued to develop as the water

temperature increased (high 30 C)
(Herbst et al., 1995a). It is difficult to

and Stot_z]& 1984). Suspended sediments,
such as clay, may alsmm{'

SHORT COMMUNICATIONS 735

speculate on the true effect of water tem-
perature on virus transmissibility especially
since sea turtles traverse numerous marine
habitats of varying water temperatures
during their life history.

The ability of LETV to retain infectivity
in a marine environment is not surprising

since herpesviruses are known to be quite
stable. Human herpesvirus 1 can persist
bl

for eight weeks at ambient humidity and
temperature (Mahl and Sadler, 1975). The
swine herpesvirus, pseudorabies, remained
infectious for at least seven days on fomi-
tes such as whole com, polypropylene,
loam soil, and vinyl rubber (Schoenbaum
et al., 1991). Marine herpesviruses may
also be able to survive out of water for ex-
tended periods of time on surfaces of
equipment, instruments, boats, or in facil-
ities that contact sea turtles infected with
herpesviruses.

The stability of other viruses in marine

habitats has been previously assessed (Lo

et al., 1976; Fujioka et al., 1980). Most of
the research has focused on the potential
contamination of marine and estuarine
habitats with human enteric viruses as a
result of wastewater release. If enterovi-
ruses can survive in marine habitats, coast-
al waters used for recreation and harvest
of shellfish may serve as a reservoir and
thus become a public health hazard (Fu-
jioka et al., 1980). Human enteric viruses
including hepatitis A virus, poliovirus,

It is likely that temperature— echovirus, and rotavirus not only persist af-

ter exposure to seawater but have also
been documented to be taken up by cer-
tain aquatic organisms (Goyal et al., 1979;
LaBelle et al., 1980; Hejkal and Gerba,
1981).

Transmission of mammalian herpesvi-
ruses is usually by contact of infected cells
in saliva, urogenital excretions, or free vi-
rus in aerosols (Fields et al., 1996). At this
time little is known about the mechanism
of transmission of herpesvirus infections i
marine envi Herpesviruses from
infected turtles may be transmitted to un-
infected individuals by direct contact be-

tween turtles, by vectors, by contact with
R S —
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water. The data of the present study are
“ovidence that chelonian disease-associated
herpesviruses may retain their infectivity
for extended periods of time in the maxi
enviro As a result, common forag-
ing grounds which potentially attract a
high density of susceptible hosts may serve
as a reservoir for infectious viruses and

Klein, 1995b).

The results of this study are significant
for both researchers studying diseases of
marine turtles and various aspects of ma-
rine turtle conservation. Caution should be
taken when handling marine turtles. In-
struments, tools, hands, and work surfaces
that have been in contact with turtles that
could harbor herpesviruses should be
cleaned to minimize risk of transmission.
Ongoing attempts are being made to cul-
tivate FP-associated herpesvirus and
GPD-associated herpesvirus to assess their
ability to maintain infectivity after expo-

sure to seawater.
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WAS SAID THAT, OF ALL THE HAWAIIAN ISLANDS,
quiet, unassuming Moloka‘i was the one that King
Kamehameha V loved the best. Every month or two,
Kamehameha and his court retainers would leave
Honolulu Harbor on a visiting ship or aboard his
schooner, Kamaile, and cross Ka‘iwi Channel to
Kaunakakai. Sometimes he went to Moloka‘i to
take care of personal business. On other occasions,
he went expressly to relax and enjoy amenities that
only Moloka'i could offer. More often than not, he
combined work with play, looking forward to each
escape from the bustle of O‘ahu and to a gentler,
more rural way of life.

Kamehameha V, or Lot Kapuaiwa, possessed an
entreprencurial spirit that seeded great plans for
the unpretentious island. He envisioned fields of
sugar cane growing on the fertile upland plain at
Kualapu‘u. He introduced longhorn cattle for hides
and tallow, and deer for skins and meat. Because of
his chiefly rank and privilege, cattle on the lowlands
and deer in the uplands were placed under a kapu,
or taboo, so they would not be harmed while they
firmly established their numbers. The animals were
free to roam the island, so stone walls were con-
structed to keep them out of the banana and sweet
potato gardens of the farmers. Fragments of these
walls can still be found today in the valleys of
Kawela and Kamalo.




At Kawela, Kamehameha developed the area’s

ancient salt works, which produced quality sea salt

for use by chiefs and commoners as well as the

island’s fishermen, whose nets teemed with huge

schools of tender fish in season. These efforts

kept the people of Moloka'i very busy, and they

prospered immensely under his direct guidance

and support.

No other location on the island could match

Kaunakakai for resort and relaxation. Historically,

the place name Kaunakakai (“resting on the beach”)

referred to canoes that sailed through the reef to

fish and pull ashore here. Canoes and commoners

both, however, kept their distance from the white-
sand beach at Kaunakakai, reserved only for the

chiefs. Royalty came here to bask in the warm sun

and enjoy the bounty of fresh ocean delicacies and

tasty taro that came from Moloka‘i’s east side. They

" and engaged in playful competitions of lawn bowling at
several courses nearby.

Not far from today’s Kaunakakai Wharf there once
stood a raised area called Kalacokamanu, named after
the golden plover birds that returned every year from

_ breeding grounds in the cold north to fatten in tropical
climes. It was at this particular site that Kamehameha V

___ cstablished his personal retreat, Malama.

On 3 oceanfront acres, the king constructed a
thatched house of two spacious rooms carpeted in
" native style with fragrant woven mats. It was com-

" pletely surrounded by a porch, which invited the sea
spray carried onshore by intermittent breezes. An avid
reader who passionately encouraged literacy among his
people, Kamehameha also included a well-furnished
parlor lined with glass bookcases, each brimming with

took refreshing dips in the cool spring-water pond

publications in the English language. Another marvel of |
the beautiful home was the faucet that piped fresh
water into the house from springs on the grounds.
Coconut trees were planted all around Malama to
provide shade from Kaunakakai’s hot summer sun.

The property also included five additional houses for

his guests and retainers, as well as for storage. Most
were thatched with sweet native grasses, and one or
two were made of wood.

Neither Malama nor the coconut trees surrounding
it have survived the 140 years that have passed since
Kamehameha V's death. But the Kapuaiwa Grove. a
forest of 1,000 coconut trees planted in the mid-1800s
and named in honor of Kamehameha and his deep
connection with Moloka'i, still stands today on the
edge of Kaunakakai.
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Fishing Nets
John Kalilikane 553-3929

PUFFER ALERT

| | Arleone 553-5992
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Community Contributed

wish to make public to the people
Iof Molokai the intentions of Puu

O Hoku Ranch in regards to the
camping in Halawa, Valley. Histori-
cally, the ranch has welcomed campers
in the summer season on the far side of
Kama'alaea Bay for short periods, hop-
ing that by limiting the length of any
family’s stay there will be room for all
interested families to enjoy the beauty
and serenity of Halawa. Over time, cer-
tain campers extended their stay to the
entire summer, and we at Puu O Hoku
received many complaints about these
long-term campers dominating the

difficult for others to feel comfortable to
picnic and or to find places where they
can camp with their children.
~_  Several years ago, we met with the
longer term campers as a group and it
was apreed to limit the time of camping
within speeific guidelines. This agree-
ment was not honored the following
summer by some of the campers and
therefore we had to remove camps.
Now more years have gone by
and this fall we received a notice from
the County of Maui regarding the il-
legality of the semi-permanent camps

Halawa Valley Clean-Up|

BY LAVINIA CURRIER, PU'U O HOKU RANCH

beach area. Long-term campers make it structures

and their latrines, which violate county ev
rules. Pun O Hoku was notified that
we would receive fines for those struc-

tures on Ranch land. In addition, we ate
receiving renewed requests from the
community to “do something about the
campers.”

Two weeks ago the landowners
of Halawa Valley met and they agreed
that the structures should be removed
and the beach area cleaned up for all
families to enjoy. These landowners
were also concerned that the water use

by the campers in increasing numbers |

for longer periods of time had begun fo
impact their water levels, essential for
their farms and loi.
We contacted the campers with
still standing in October and
shared with them the letters we had re-
ceived and asked that they voluntarily
remove their structures by the end of
the month; if they do not, we will be
obliged to remove them and donate the
materials. ;
Following the removal, we will do
some cleaning in the valley, and invite
the community to participate in a clean
up with Halawa residents, campers and
Jandowners including a potluck.
Our objective is to return
Kama'alaea Bay in Halawa to once
again be the protected and safe place for
s children and grandchildren
to play. Mahalo for your understanding.
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MERRY CHRISTMAS 2012!l

AND...If we are all here celebrating Christmas this year, then Joey was right about why
the Mayan stopped his Calendar at 12-21-2012 -"He was TIRED! PAU ALREADY!l" hahcha!

.. -_ <

What's new this year? Eddie's right hip, for starters! Yup, we've become little old folks,
talking about our surgeries! But thank God for those surgeons! They make life much less
painfull He's doing well & really is trying to slow down............... Peally.. i€ 18000000 WP
He went in for some more on his back on December 11" & it should be a big improvement in
the pain department - again, thank 6od for these surgeons!

And WOW our grandkids are taller than us!l Ok, well Tiana is still a LITTLE shorter than
us, but it won't be long. Such terrific kids! We have so much fun with them! Kekoa (the
awesome paddler with all the medals! ©) started at Seabury Hall this year.... Yes, HIGH
SCHOOL! What???? That can't be right! Heavy sigh..... and the girls, Kaila & Tiana,
started at Emanuel Lutheran this year - so happy to have them back in Christian schooll
Where, according to Tiana, "you can talk about God and they won't tell you to shut upl” ...
like at their last schooll Thank you ,Lord! Kaila is starting volleyball & I think she will be
awesome! She's truly a Coddington/Medeiros blend - tall & extremely strong! Stay tuned, -
you'll be hearing about her soon, I'm sure!

Our businesses.... I'm in year #25 at the Credit Union (but have no plans of leaving just
yet), Eddie is scaling back but still doing the landscaping thing, but now has help from his
nephews, Rico & Shawn - God bless 'em!l The laundromat is still making us "quarter-aires”,
but we closed Hayaku on November 29™ - the first step in the new "retirement” phase of
our lives -- it was a good 5 years, but we really feel God's peace about it all. ©

... AND in the critter department...... The menagerie lives! Forgot fo mention last year,
a really cute orange kitty showed up - a lonely little guy all by himself - Rufus, by name -
he discovered if he laid down in the cat food dish, the other cats would have to nuzzle him
to get the food - so he'd lay there purring & rolling around in the dish thinking they were
just loving HIM! It was sooo funny! His latest trick is he stands up on his hind legs just
like a little man & waits for me to pet himl What balance! And of course, Sweetie the dog
just loves having all these kitties to sniff & play with - she even lets a chosen 5 (yes,
that's FIVE!) of them eat out of her dish with herl What a sight that isl A 90 pound -

German Shepherd sharing her dinner with a bunch of catslil Who'd a thunk it was possible? .




| And so another year closes - another year of God's love, provision and grace. We are
"~ thankful for His leading and his protection in these uncertain times. As Corrie Ten §
said, “There's no safer place to be than in the center of God's will." Amen! God bless

keep you all safely in his arms! Ajyg L Hves ﬂﬂ/é # Z)r'
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