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PRESIDENT MESSAGE
Spring2010

Spring has sprung & sumer is just around the corner. A lot is going on at the LIHS and we ha
much to look forward to. Last June we had our very first Reptile Auction and because of its great su
cess we will be having it again this June. So now is the time to go & select those Reptile related ite
(or maybe not Reptile related) and dust them off or clean them out to get ready for the Auction. A lo
of fun is had & you just might pick up that cart something you were always looking for. Like last
year, we will have some donations Items from Zoo Med & for the first time, our good friends at-Ophi
logical Services in Florida will be sending a few snakes up for the Auction. Soquleses& help so-
port the club.

On the political front; |
was invited to Washington D.C.
on April 21 by theAssistant Chief
Couwnsel Office of Advocacy, U.S.
Small Business Administration. A
meeting was setup by the Small
Business Administration to find
out the impact otthe recent US
CAaK g 2AfREATS
add nine spcies of Pythons &
Boas to the Lacey Act. The US Fis
& Wildlife Service was
represented at this meeting by
three officers(a Biologist & 2n-
vasive species grialist) For the _ ) ) ) )
Reptile Industryhere was Bill Pictured ( Lefg Right )- LIHS President, Vin Russo, Bill
Brandt of Gourmet Rodent in Flof| Brandt, Peter Kahl, Adam Wysoki.
ida ( a distributor for Petco ),
Board Members of PIJAC ( Retustry Joint Advisory Council) k&aall Meyer & Dr. Jamie Reesser,
President of USARK Andrew Wyatt & hisblgsts, Jay Brewer of €historic Pés in California, Chad
Peelings of Clyde Peelings Reptile Land ( Representing the AZA ), Gary Bagnall of Zoo Med,aReprefjent
GAGSa 2F G{ KAL) , 2dzNJ wSLIGAf SadO2 YE Hrew \Bysoki from Kt || 2 T
NatPet and obviously myself (negsenting my businessCutting Edge Herpelogical Inc. & the LIHS).

alyed (2LIA0A 6SNBE O20SNBR Ay 2dzNJ f 2y 3 YSSGfQy:
end of it. The Small Business Administration is obviously concerned about the impact trhRude
can have on the Pet Industry. They asked for numbers from us. For example they wanted to know t
numbers of Boa constrictors that are born in Captivity in the US from private & commercial breeders.
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Luckily Zoo Med & Petco had some numbers butth#glzi G KS Y2aid SYLKI &Aa y
the snake salesthey countgh 10 Qa4 (G KS RNE 3I22Ra GKIFIG 32 gAGKJ|OK
that most of their products are manufactured here in the US and not jobbed out to China. PIJAC ha
statistics that the Reptile arm of the Pet Industry is the only part of the Pet Industry that has grown i
GKS LI aid p &8SINBA 6S@OSYy Ay | R2gy SO2y2Yeé0 |y ¥
wSLIiAE Sad02Y & 3l @S vy dzWih$etdo & PeEsmarthitirders ) arkl &xpiedSer || 6
a worry in that Airlines will not ship any snakes if the Rule change goesfiatbin fear of Lacey Act
Violations. Lastlg | covered the ecological / Business end by showing the job potential of Captive
Breeding programs here in the U.S. (without ever having to take animals from the whde creating

jobs). All'in all I think it went well. | just hope that US Fish & Wildlife took all that was said to heart &

will hopefully come up with an amicable sban.

See you all at the next nreéings.

Vin Russo
President
LIHS

4 N
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LIHS EXHIBITION

COLD SPRING HARBOR FISH HATCHERY & AQUARIUM
HERP DAY

Saturday, June 19 2010

12:00¢ 5:00 PM
OUTDOORG&Fun for the Family
Visit the HATCHERY®r FREE
(only if yau are VOLUNTEERING )

We need VOLUNTEERS to man tables and exhibit their héfrgeu can VOLUNTEER (
and | hope you can ), PLEASE contact me; Rich Meyer, @qj@ta@ Optonline.net

More information coming & the Monthly Meetingsand email
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CONSTRICTOR ACT
LEGISLATION PA

TAKE ACTION NOW!!!

TAKE ACTION NOW

http://actnow4constrictors.blogspot.com/

COMMENTS DUE BY May 11, 2@@lbBe considered

In 2009, the Senatmtroduced bill S. 373. If passed, this bill would have had the same impact as the §§S
Fish and Wildlife Service's (USFWS) proposed rule change (see first blog entry Proposed Rule Chafjge:
Background Information).

In response to S. 373, two lotigne largeconstrictor enthusiasts and businessmeviincent Russo and
Bob Ashley wrote thoughtful, constructive letters that address the potential impacts of the S.
373...and they shared their letters with PIJAC.

We encourage you to read these letters in ordegtt a sense of the appropriate tone and content for
your comments on the USFWS proposed rule change.

The SAMPLE LETTERS can be located at:

http://ws816213.websoon.com/_documents/usso_s373_letter.pdf

http://ws816213.websoon.com/_documents/s 373 ashley_letter.pdf

Your comments on the proposed rule change MUST be submitted through thegeesi
nated US Fishrad Wildlife (USFWS) process in order to be considered. It is VITAL tha
you make "substantive" comments. Please carefully read our entries on "how to
comment" prior to drafting your submission. Then...

Go to the following website to submit your comments:

http://www.regulations.gov/search/Regs/home.html#submitComment?R=090000648
Oabc25c
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REMEMBERPIJAC would like a copy of the comments that you submit to the WSF
on the proposed rule change.

Please senéd COPY of your comments:
Info@pijac.org
with
"Large Constrictor Commernitsn the subject line

Be sure to let us know if we can share your comments as examples.

Thank you!

Posted by PIJAC
http://actnow4constrictors.blogspot.com/2010/04/sampleletters.html
April 25, 2010

LIHS EDITOR Note: in addition to the SAMPLE LETTERS ( above ) you might
also check out the following:

1 How to Comment Effectively
o http://actnow4constrictors.blogspot.com/2010/04/how-to-comment
effectively.html

1 Where/When to Submit Gmments
o http://actnow4constrictors.blogspot.com/2010/04/wherewhento-
submit-comments.html

1 PIJAC Review of USGS Risk Assessment
o http://actnow4constrictors.blogspot.com/2010/04/pijacreview-of-usqs
risk-assesment.html

1 Proposed Rule Change: Background Info
0 http://actn ow4constrictors.blogspot.com/2010/04/proposedule-
backgroundinfo.html
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FINDING YOUR NY GOVERNMENT REPRESENTATI

If you go to the New York State Board of Elections websiteState Board of Elgons or
http://nymap.elections.state.ny.us/nysboe/you will be able tdind the following information:

New York Officials: U.S. Senators:
1 David A. PatersorGovernor I Kirsten E. Gillibrand
1 Richard Ravitch,t. Governor 1 Charles Schumer
1 U.S. CongredRepresentative
i State Senat&enator
1 State Assembliviember

CLICKINGN the LINK of each listed party will provide the contaformation(d { b ! L [ addrésg)] €
that will be necessaryta { b ! L [ alatterlio[the chosenpartye ! L[ & mich raore effe-
tive (so,if you feel the needd { b ! L [ firs, thén[Efall ).

NOT SURE what DISTRICT you are located in, tiedvexaes to input your home address, which will
then locate the appropriate district and parties ( when different ).

2009 / 2010 LIHS ExecutiBmard

The following LIHS Members ran for and were appointduly(cast lallot ¢ November 15th, 2009 ) to
the LHS Executive Board Offices as follows:

1 President:Vin Russo 1 TreasurerRich Hume
1 VicePresident:John Heiser 1 Sergeantat-Arms:Mike Russo
1 2nd VicePresident:Kirk Peters 9 Secretary:Ed Bennett

1 Programs CoordinatorRich MeyerJr.

LIHS Executive Board@ / 2010 Contact the LIHS
President: Vin Russo Web: www.LIHS.org
Vice-President: John Heiser
2nd VicePresident : Kirk Peters Email: info@LIHS.org
Secretary: Ed Bennett
Sergeantat-Arms: Mike Russo Tel: (631) 85447
Treasurer: Rich Hume
Programs Coordinator: Rich Meyer, Jr. Mail: 476 North Ontario Avenue
Herpetofauna Editor: Rich Meyer, Jr. Lindenhurst, New York175%3909
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GUT LOADING

Hi All,

I O2dzL)X S 2 FTHANKS © Peni Rla® Fel Ptoducts for donating the terrarium and several
other items used in the Terrarium Basics presentation back in January. Soon as | can reconstruct th
photos | will put themin a journal. THANKS to John Heiser for putting together and doing thepre
entation. THANKS to John for getting a speaker for the LIHS Dinner. Great presentation as.usual
Mike Russa; THANKS for saving our butts when we needed a PPT Projector ( mymiecipted )..

Vin Russo, THANKS for staying on top of reptile legislation, and ditto to Ed Bennett for keeping me
informed as well. Rich H., Kirk, Harry, what more needs to be sai@hose of you who show up at

the Monthly Meetings-¢ | ! b Y and finXlly THANKS to our MO®ic HAPPYMOTHEES DAY ..

5 2 y Qget tHe 2IHS Auction on June™;3and the HERP DAY Exhibition at Cold Spring Harbor on
Junel1d6 GKS Y2NB +h[!b¢9ow{s GKS YSNNASNI oo L|jQa
GAYS (2 (GKS &a20ASieée o &2 daBWR:zEQde.. Aad y@bcanicBecksouit I & || (i K
the hatchery.

tf SFAS 22Ay (GKS ySg¢g tLWH'/ tNRBINIYT a52yQin-aS|]a
terest if you hope to own ANY pet ( other than a dog or caind maybe not even those ) in theuf
ture.
Rich Meyer, Jr
LIHS Editor

JOINING the LIHS or RENEWINGI&8Viembership

You canJOINthe LIHS oRENEV&N LIHS Membership in sevenalanners.Joinor Renewat a med-

ing or LIHS Everr MAIL your completed LIHS MEMBERSHIP APPLICATION with $25.00 payment
cash [ meetings only ], check or money order ) made to the LINS.sure if your RENEWAL is due??
Email me at <Gojiira@Optonline.net>

Print out an LIHSmembership application from our website at
http://www.lihs.org/files/member.htm 2 NJ &/ [ ILHSYVEMBERSHIP APPLICATION

Fill it out and bring to a meeting or mail it to:

LIHS
476 North Ontario Avenue
Linderhurst, New York 1175%3909

AsSALL LIHS JOURNALS will now be &giCTRONICALEY,PLEASHENhclude an
EMAIL ADDRES®#th your LIHS Membership RenewalApplication.
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A PIJAC campaign...

ae t Su
Protect responsible pet ownership

Since 1970, thed® Industry Joint Advisory
Council (PIJAC) has protected pets and the petsndu
try ¢ promoting responsible pet ownership andian
mal welfare, fostering environmental stewardship, and ensuring the availability of pets. PIJAC memlirs
include retailers, compan2 y F YA YFf &dzLJJX ASNRZ YI ydzfFl Ol dzNB N =
representatives, pet hobbyist groups, and other trade organizations. Through the combined voice of
these people, PIJAC serves the best interests of the entire pet industry. Felimfammation, please
visit www.pijac.org
You love your pet. You take good care of your pet. How would you feel if the government trie
to limit your ability to have pets in your life? ...Angry? ...Scared? NBe¢ SRK ®dodd2 St f X 0
Each yearpcal, state and federal governments propose thousands of laws that would restrict
your ability to own petg to include pets as vital members of your family. While we believe that some
regulations are warranted to ensure that pets are well care for, we hklieve that responsible pet
ownership should be applauded, suppatteand encouraged, not limited!
P'YF2Nbdzy 0Stées Ylye F20SNYYSyd 2FFAOALf & 2y
the responsible pet owner. Furthermore, they may be basimgrttiecisions on propaganda that, while
it seems to call for better pet care, is actually part of an agenda to end pet ownership.
Help us protect responsible pet ownership by defending you and your pets against misdirect
and poorly crafted legislation.
SZLILR2 NI GKS a52y Qi aSaa gA0K adé t SHeulddusdy Y LY A
Joint Advisory Council (PIJAQour $25 contribution you will help us guard responsible pet awne
& KA LIX 2 ffof youaKdybur noi dzY' 'y T YAT @ YSYOSNR® !'a | GKQVY1
free campaign-shirt.

Visit these links:
1 "Don't Mess With My Pet" Video

1 "Don't Mess With My Pet" Websiter http://www.dontmesswithmypet.org/

1 PIJAC Government Affais http://www.pijac.org/governmentaffairs/
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Come me, Come All
2nd Annual LIHS Auction

~ June 18, 2010 ~

AlLLare WELCOME artehcouragedo ATTEND
Bring yourNEWand GENTLY USHBmMS
( Reptile and/or NorReptile Related

Time 1:00to 4:00PM
Location Farmingdale State UniversityConference Center

Park in Student Lot #3 and walk to the Conference Center
The AUCTION will be held dt¢ Conference Center (Bldg. 76)
SUNYFarmingdale Campus Map ( Conference Center )
http://www.lihs.org/files/EFSUNY_MAP.jpg

You can deeither aSTRAIGHT UP ITEM DONATIO
(5hb! ¢9 GKS L ¢9 a ALkprocéedsShereflt the{saciety ) R
ora

50/50

( Proceeds are split equally between the seller and sbygi)

Make yourself a few and Benefit the LIHS

Questions: Visit the LIHS Websiteww.LIHS.orgcontact Rich Meyer at:
Gojiira@Optonline.nebr CALL ( 631 ) 8846447 ( leae a message )
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CrisisT 2 NJ I K SAnfpigbiiisR Q

VIEWPOINT
Helen Meredith

It is a time of crisis for the world's amphibians, says Helen Meredith. In this week's Green Room sh
says we may be facing our last chance to save this important group of animals.

A third of all species of amphibian are threatened with extinction; nearly half are in decline, a
they are the most threatened of all the vertebrate
groups.

If allowed to continue, the projected losses would
constitute the largest mass extinctiomse the disa-
pearance of the dinosaurs.

But first things first; what are amphibians and why
should we care about their decline?

Amphibians are one of nature's less familiar
groups- an issue that presents major challenges to esta

) ) ) _ GThey consume huge quantities of inke
lishing the conservain action they so urgélty require. Y ged

tebrates, including lmmanity's most vil-
They have been around on the planet for about ~ fied pests and their crucial role in global

360 million years, arising over 100 million years before th&€cosystems helps maintain healthy fen
first mammal and 200 million years before the first bird. tioning environmentsg

Great survivors

Modern amphibians comprise frog®ads, salamanders, newts and caecilians (limbless amph
bians), and number in excess of 6,000 species to date.

More than 20% are not understood well enough to be assigned any conservation status and ifis
estimated that up to 10,000 species may existatal.

They are found on every continent except Antarctica, ranging from the Arctic Circle to fhe tro
ical deserts.

Of all the vertebrates, amphibians lead some of the strangest lives. Various species can survife
partial freezing, 10 years withoutdd, long droughts and tempetares of up to 40C (104° F).

They are among life's great survivors, enduring mass extinction events that have wiped out t
dinosaurs and whole swathes of mammals and birds. In this light, their current extinction @eisis s
all the more troubling.
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Although they may not seem to have an impact upon the daily lives of many cultures, they pr
vide numerous essential services to mankind.

They consume huge quantities of invertebrates, including humanity's most vilifies. pes

Their crucial role in global ecosystem

both as predator and prey, helps maintain WHAT ARE AMPHIBIANS?
healthy furctioning environments. Frogs are '
an important protein source in many subsi 1 First true amphibians evolved about

tence cultures and are traded in their million

250m years ago
as food and pets. y g

9 There are three orders: frogs (inai
ing toads), salamaners (including
newts) and caecilians, which are
limbless

The skin seetions that protect aphi-
bians against predation and infection have
been found to contain important pharmacsau
cal compounds that show potential in treag

a variety of illnesses from HIV to cancer. 1 Adapted to many different aquatic

The most famous case is that of the I RS G CE

phantasmal poisoffrog ( Epipedobates trmor
) . Skin secretions from this frog yielded the
compound epibatidine, which is a painkiller
200 times more effective than morphine.

1 Present today on every continenbe
cept Antarctica

1 Many undergo metamorphosis, from

Amphibians are repositories of pate larvae to adults

tially life-saving chemicals and are key mode
organismsn scientific research.

Witnessing the precipitous decline of the amphibiansois s
aThe fight to save the bering. Why now, after hundreds of millions of years of survival, are
world's amphibians they bowing out?
shouts into a howling gale
of climate change, war, As always, the reasons are diverse and complex. The usual
overpopulation, economic suspects of habitat desiction, climate change, invasive species,
crises, and countless bt environmental contaminants and overexploitation represent key
er global disasters. interrelated factors.

Additionally, a disease called chytridiomycosis or "chytrid" (
caused by the funguBatrachochytrium dendrobatidjsinfects a wde range of amphibians globally and
is capable of driving species to extinction.

Exacerbated by the other issues impacting amphibians, chytrid has emerged as one af the m
jor threats to their survival. This disease can kill amphibians in otherwisenpristibitats or provide
the final nail in the coffin for species already pushed to the brink of extinction.
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The fight to save the world's amphibians shouts into a howling gale of climate change, war,
overpopulation, economic crises, and countless othebal disasters, rendering their plight (just like
many other aspects of biodiversity) somewhat low on the agenda of global priorities; they are slippi
away almost unnoticed.

What can be done?

A recent [IUCN amphibian conservation summit held at theda€pcal Society of London ( ZSL)
highlighted plans to launch the Amphibian Survival Alliance, which will unite existing organisations ajd
projects working on amphibian conservation ( like ZSL's EDGE Amphibians Project ), creating a mutjally
supportive néwork.

This initiative is still woefully underfunded given the urgent
need for action, but represents a major step towards consolidating
worldwide conservation activities to protect as many species as{0ss
ble.

We hope this will improve and expand th@evement to po-
tect amphibians, boosting the fundraising and publicity drive necessar
to raise concern over amphibian declines and put vital conservation
strategies into practice.

To lend perspective, the original cost of the global Amphibian
Conservéion Action Plan was equivalent to about one and a half Boeing ~ Photo: R A Mittermeir
747 aeroplanes.

The latest plans drawn up at the summit would cost just one tenth of this sum, and would at
least make progress towards saving a third of the world's amphibians.

Initially tackling the two main threats to amphibian survival, disease and habitat destruction,
the Amphibian Survival Alliance will require major political backing and financial support if it is to
achieve its objectives.

o It represents the best hope for amphibiaasthis mast critical and desperate time.

o Amphibians are widely viewed as the "canaries in theraos" for environmental
change.

o Despite their glorious past, they simply cannathstand the current onslaught.

Tellingly, the very same factors thatréaten amphibians also endanger all other life on Earth,
not least humans.
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If we cannot rectify the amphibian extinction crisis, then what does this mean for the future of
mankind?

Saving the world's amphibians is a crucial part of the puzzle in giegiag our own sustag-
ble existence.

| hope we will act before it is too late for us all.

Helen Meredith is a conservation scientist from the Zoological Society of London (ZSL)
The Green Room is a series of opinion articles on environmental tomasgrweekly on the BBC News
website

Helen, Great article, please look at our blog, we're in this fight together! http://frogsaregreen.co
Susan Newman, Jersey City, NJ US

A weekly series of thoughgrovoking opinion pieces on environmental topics

Stary from BBC NEWS
http://news.bbc.co.uk/go/pr/fr/ -/2/hi/science/nature/8292690.stm
Published: 2009/10/06
© BBC MMIX

ER to PR: Veterinary Medicine on the Ru o

ByDr. Robert Monao, DVM, DABVP Veterinary Medicine

on the Run

Informative and funnyER to PR: Veterinary Medicine on the Ruike a
modern day James Herriot novel with New York wit and supercharged
with adrenaline. If you love pets, running or just enjoy a good laugh, you
will love this book. Ciiits give it twgpawsup!

Dr. Monaco, first time author, long time veterinarian and runner will take
you on a journey through the exciting world of veterinary medi@nd »
racing. Never before has this been done. So, lace up your sneakers, grab

your pet and start reading!

http://www.ertopr.com/
$13.95 plus NY salésx for NY residents ( 8.625% )
Shipping and handling is $5.00 inside the UB 10 2 book9

Robert Monaco DVM, DABVP

Avoid shipping costs and purchase a cop@lak Country Animal Clinj&69 Old Country Road, Riai
view, NY 11803, (516 ) 93218
http://oldcountryanimalclinic.com/index.html
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Laurch for Amphibian 'Life RAFT'

By Richard Black
Environment correspondent, BBC News website

Conservationists have launched a new initiative aimed at safeguarding the world's amphibians from
extinction.

The Amphibian Survival Alliance will bring togethesting projects and organisations, impro
ing ceordination, scientific research and fusdising.

About a third of amphibian species are threatened with extinctions.

A two-day summit held last week in London identified
the two main threats as destrtion of habitat and thedingal
disease chytridiomycosis.

"The world's amphibians are facing an uphill battle for
survival," said James Collins;admair of the Amphibian Spedtia
ist Group (ASG) coordinated by the International Union for the
Conservation oNature (IUCN).

By far the wor_st threa‘gs are infectious_ diseasg anditadb A World of Amphibians
destruction, so the Alliance wilbéus on these issues first."

Last week's meeting, held at the Zoological Society o
London (ZSL), declared that research into possibleatments
for the chytrid fungus should be apriority.

df we want to stop the an-
phibian extinction crisis, we
have to protect the aeas
where amphibians are threq

Identified only a decade ago, the fungus now infects aened by habitat destructios

amphibians in the Americas, Australia, Europe, Asia and Af
. . . ) = (

How it originated and how it kills are matters of aig SR CREser, A=
research.

But inpractical terms, finding something that can stop it in open country rather than thedabo
atory is the big challenge.

Researchers have found that some amphibian species carry chemicals on their skin that pro
a natual defence

The idea is to see wlhiger these chemicals can be turned into something that can attack the
fungus in the wild, providing a defence foreges that currently have none.
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The new Amphibian Survival Alliance (ASA) sees this Inesedrch as an urgent priority.

More difficult to tackle will be the onging destruction of halitat that is a cacern in most co-
tinents, but especially in parts of Asia that are seeing rags
expansion of cities, industry and infrastrture.

"If we want to stop the amphibian extinction crisi
we have to protect the areas where amphibians are
threatened by habitat destruction,” said Claude Gascon
the Amphibian Speialist Group's other cahair.

"One of the reasons amphibians are in such dire
straits is because many species are only found in sing|
sites and are therefore much meisusceptible to habitat
loss."

WHAT ARE AMPHIBIANS?

1 First true amphibians
evolved about 250m years

As a group, amphibians are considerably more thre .

ened than bids, mammals, fish or reptiles.

Apart from habitat loss andhytrid, issues of concern || T There are three orders: frogs
are: (including toads), salamaat

ers (including newts) and
caecilianswhich are linb-
less

1 unsustainable hunting for food, mezine and
the pet trade

chemical pollution

climatic change

introduced species

other infectious diseases

1 Adapted to many different
aguatic and terrestrial hab
tats

=A =4 —a 9

The formation of the ASA was proposed in 2006 but

adequate financial and institutional backing did not mat || T Present today on every ao
rialise. tinent except Antarctica

At that stage scientists werdivided over how money
and resources should be split betweemservation inthe wild and captive breeding.

Now there is general agreement thlabth strategies are necessary.

Initial backing emerged at the ZSL meeting in the form of a
$200,000 pledge thawill fund the ASA aardinator's post for two
years.

Reprinted from theBBC NEWS
http://news.bbc.co.uk/go/pr/fr/ -/2/hi/science/nature/8222549.stm
Published: 2009/08/26 13:37:03 GMT
© BBC MMIX
http://news.bbc.co.uk/2/hi/science/nature/8222549.stm
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ABOVEHundreds of
amphibian species will
become extinct unless a
global action plan is put
into practice very soon,
conservationists warn.
(Glass tree frogR.D.
Holt)

ABOVEMore than a
third of all amphibian
species are said to be in
peril. (Golden matella-
R.A. Mittermeier)

er)

PHOTOS below are from the previous article

ABOVECampaigners
are forming an Amph
bian Survival Alliance to
carry through a rescue
strategy.

(Centrolene tgrona-
Fundacion Pro aves )

ABOVEThe new Amphibian SurvivalA
liance will ceordinate conservationfe
forts with aparticular interest in field
treatments for the chytrid fungus.
(Dendrobates azureusR.A. Mitermei-

ABOVEThe two main
threats are habitat loss and
the fungal diseasehytridi-
omycosis. Climate change,
hunting and pollution are
other issues of concern.
(Sphenophryne couta - S.
Richards )

ABOVEThere are about
6,000 known amphibians,
a category that include
frogs, toads, salamanders
and caecilians ( legless
amphibians ).

(Albericus sigfriedi - S.
Richards )

ABOVEIn particular, the
fungus Batrachochytrium
dendrobatidis, first identified
1998, is doing widespread
damage in partsf the
Americas, Australia andu=
rope. (Nimbaphgnoides @-
cidentalis- P.Naskrecki)

LEFT!We simply cannotfa
ford to let this current amph
bian extinction crisis gond
checked," said Simon Stuart,
chair of IUCN's Species Sufvi
al Commission. Centrolene
tayrona- Fundacion Pro aves
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HoppingMad About Money

Richard Black

For some things, half a billion dollars might be a hefty sum to pay.
But for the survival of the world's threatened amphibian species?
Cheap at the price, you might think; but almostoie, as yet, is payg.

It was almost exactly four years ago that thephibian
Conservation Summiteld in a batique hotel in Washington
DC, came up with the hadtbillion price tag (well, just over
$400m tobe precise), and initiated themphibian Conservation
Action Plar 667 Kb pdf] aimed at keeping theemaining sje-
cies alive.

That was their estimate of how much it would cost to
protect the 120 most vital pieces of habitat, Hiatroduce 20 cp-
tive-reared species to the wild, restrain unsustainable hunting,
establish emergency response teams that could intervene quickly PHOTO: ANDREW GR/
when sudden extinction threatenedand everything else that
needed doing.

This week, many of the scientists and conservationists who attended that meeting convened
a somewhat scholarly pavilion at t@@ological Society of Lond@with a cracking view of the wallaby
enclosure) to look at he far things have come since then, what's worked and what hasn't, and to
home in on two or three priorities for research and conservation in the years ahead.

Conserving amphibians is no academic exercise. The threat to many species' very existence
alamingly real, most pressingly because of the fungal disebg&idiomycosighat was identified just
a decade ago.

In abookpublished just before the London "misummit"”, two of the field's leading lights,
Martha Crump and James Collins, point out that diseases aren't supposed to cause extinctions. Th
pathogen's pattthrough a vulnerable population should slow and stop as new victims become scarc
and scarcer, like a fire running out of fuel.

Chytridiomycosis doesn't appear to play by this rule. Somehawd there is still much debate
about precisely how and whyit is removing entire species from the realm of existence, sometimes in
just one or two years, in regions as far apart as Central America and Australia.
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At the London meeting, Professor Collins (from Arizona State University) unsurprisingly naile
the chytrid fungus as one of the two causes of extinction that merited urgent attentibe other ke-
ing land use change.

Everyone agreed that these should be the priorities for action and funding; but what funding?

Last year was supposed to be the Year oéthrog.

Z00s, aquaria and conservation groups ran special awareaessg
events. Schoolchildren raised money through raffles, collecting coins and selling
ceramic frogs they had made. Luminaries such as Sir David Attenborough and /> 4
JeanMichel Cousteauatdled for action; Kermit the Frog from The Muppets went P
to Capitol Hill.

It may have raised awareness in some quarters; but money appears to be
. . GETTY IMAGE!
another thing entirely.
Kevin Zippel, programme director amphiban Ark the organisation that cordinates captive
breeding programmes in zoos and other institutions, reckoned that those zoos and other institutions
had raised at most 1% of the half a billion dollars.

Claude Gascon, who-@hairs theAmphibian Specialist Groupaid that perhaps 2% of theed
sired sum had been gathered and disbursed foistda conservation projects, core staffing, and so on.

This is not to say that nothing has happened in the fiast years.

The number of species in captive breeding programmes has more than doubled, to 95, thou
only a minority meet international best practice standards. Eleven key sites have been protected in
countries such as Sri Lanka and Colombia.

But these are drops in the pond compared to what is needed.

And although many of the scientists involved in the various amphibian initiatives work on oth
types of animal too, jealous eyes were occasionally levelled at the comparatively huge resources th
bird groups can command, such as Britais/al Society for the Protection of Bira¢hich was able to
disburse £78m ($129m) in 2007 alone.

From the perspective of logic, this is crazy. Globally, birds are much lesstieddhan an-
phibians; the latesRed Lisassessments put one eighth of bird species in the threatened categories,
compared to one third of amphibians.

And whereagust 0.5% of amphibian species are increasing in number, 6% of bird species ar
growing If the conclusions of 2004 report from BirdLife Internationatill hold true, that'sat least in
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part due to the money and resources that have been made available to help-thwney that is not
flowing to the frogs.

But of course it's not about logic, it's about emotion; and
currently, in richer nations, emotion holds that birds arenamo
compelling than the delicateglass frogsof Central and South
America, thesquat purple burrowing fro§ LEFT gf India and
the extravagantly decorated/antella of Madagascar.

Politicians are generally showing little interest, meeting
delegates reported.

Members of the US Congress are being lobbied to develop a conservation actgfoib&ns,
as they have fogreat apeselephants and tigersmandating federal funds for conservation inside and
outside the country but there's little appetite, it seems.

There would doub#ss be more if constituents were interested enough to lobby.
Even with resources, though, keeping the number of amphibian extinctions down is a tall ord

Despite promising laboratory resujteld treatments for chytrid exist as yet only in the imag
nation of scientists. The burgeoning cities, roads and industri€sastAsia will not stop burgeoning
just because a few amphibians are hopping across their path.

In one of the very early pieces in our Green Room sgefiigm Halliday, who then headed the
Declining Amphibian Populations Task Fpergued that the chances of stoppitigese extinctions
were little more than nil and conservationists should admit it and stop trying to delude the public (
and themselve$ into thinking otherwise.

Debate at this week's London meeting focused for a while on whether setting a goal efiprev
ing 100% of extinctions was feasible or desirable; so clearly Professor Halliday's pessimistic assessjpent
isn't shared across the board.

But, as we've discussed several times on these pages, setting a target isn't the same as meejjng
it, which requirecommitment, expertise and resources.

Two of these things the amphibian conservation community has in spades. It's the third that
worries me; and | fear that the missing half billion will be translated with increasing surety into the
number of amphibiangecies that now populate only the history books.

Reprinted fromBBC NEWS EARTH WATCH
http://www.bbc.co.uk/blogs/thereporters/richardblack/2009/08/for some things half a.html
Published August 21, 2009

LIHS Herpetofauna Journal ~ January/April 2010 Volume 20, Issue 1-4 ~ www.LIHS.org Page 19



http://en.wikipedia.org/wiki/Glass_frogs
http://news.bbc.co.uk/1/hi/sci/tech/3200214.stm
http://en.wikipedia.org/wiki/Mantella
http://www.fws.gov/laws/lawsdigest/grtape.html
http://news.bbc.co.uk/1/hi/sci/tech/7438205.stm
http://news.bbc.co.uk/1/hi/sci/tech/4582024.stm
http://www.open.ac.uk/daptf/index.htm
http://www.bbc.co.uk/blogs/thereporters/richardblack/2009/08/for_some_things_half_a.html

THERE ARE TWO TYPES OF PEOPLE WHO GIVE THE HOBBY A REPPTA
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Floral Park Resident Bitten By Pet Rattlesnake
By Melissa Argueta

A Floral Park man was rushed to Jacobi Medical Center in the Bronx after being bitten on th
hand by his pet diamondback rattlesnake at his Oak Streste on March 25, authorities said.

Floral Park Police and Nassau County Police arrived at the residence to find several animals
ing inside the basement. The pet owner, Robert Lantier, 31, housed a variety of illegal reptiles, inclu
ing a 4 to 5-foot-long cobra, two baby eyelash vipers; an albino diamondback rattlesnakiai-3
long crocodile monitor; and a bamboo viper.

According to Suffolk County SPCA Chief Roy Gross, the Nassau County Police requested th
F3SyOeQa {LISOAIf 9OVEGNBFEOANBWEXKISR yEAS T aDIQE al TPice
enforcement officers, but were brought in to expertly remove the animals from the location. Gross t
the Floral Park Dispatch that the animals have since been transported safely to reptileasgrazit of

the state.

DNRP&da aiNBaasSR (KS ANRgAYy3A LINRPOESY 2F AYyR| DA
K2g G2 KFIYyRfS GKSY® a. SaARSa o0SAy3 AttS3alix ¢
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Floral Park Dispatch
http://www.antonnews.com/floralparkdispatch/news/709€oral-park-residentbitten-by-pet-rattlesnake.html
Posted: April 02, 2010

De&t] Reptiles Corp. De&r] Reptiles Corp.

1047 Hicksville Rd. Seaford, N.Y. 11783

¥ We do birthday parties,
1 reptile exhibits, and we
1" are also a learning center

- &
Wwwdnireptiles¥comBaazN
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Venom Emergency!

Biologists and physicians are trying to determine why rattlesnake bites Wéls¢ have seemed more
dangerously toxic in recent years
By Michael Tennesen

IN SUMMER 2008, a-g8arold man was clearing brush in the mountains near Fallbrook, Cal
fornia, when he was bitten by a southern Pacific rattlesnake. He tried to grab the andkeas bitten
again. By the time he made it to the Palomar Medical Center, says Dr. Roy Johnson, a private physifian
K2 KIFI& GNBFGSR Y2NB GKIFIY Ttnn NXaGatSaylr{1{S oAlJSa
and was in a state of total body cwactions with every muscle twitching. Without treatment, he was
onafasttracki 2 Re@AYy I Pé

Johnson and his emergency team put the victim onea m
chanical ventilator and used medition to paralyze all his na4
cles.The young man also received 36 vialsuativenom (10 to 12
is normal). He was released after two days.

According to Johnson, severe snakebites of this sort have
become increasingly familiar to his practice. University off@al
nia-San Diego Medical Center toxiggists reported a rash ofr4

usually pwerful snakebites andxtreme patient reactions in VENOM drips from iz He
2008. low fangs of a cptive prai-

rie rattlesnake. About
7,000 venomous shak
bites, mostlyby rattles-
nakes, are reorded in the

Dr. Steven Curry, director of medical toxicology at the-Bs
ner Poison Control Center in Phoenix, Arizona, reports that prio
to 2002 his facility saw patients with neurological symptorkes i

(K248 2F GKS CrffoNR2]1 YIy 2JdatecSpeggachyegs i K
68 458 aSOSNIt 2F GKSas LI AR PI%AEIATESata, K
Dart, drector of the Rocky Mountain Poison and Drug Center, a quarter of people [iten

Al 843 Gh@SNI GKS fFad Go2 igenNd [ ONBIESUEY RS 4 NE

peakof neNR2 G 2 EA O STFSOG a ¢ permanent danage.

The Centers for Disease Control and Prevention tally about 7,000 venomous snakebitds ann
ly in the United States. Venwus copperheads, cottonmouths and even relatively small coral snakes
are responsible for a portionfahese, but most snakebite emergees nvolve rattlesnakes. Only
about 15 fatalities result each yearabout 0.2 percent of allibest but snalebites can cause lasg
KFENY gA0K2dzi {AffAy3Id & Cdzntud somepperaienabagdifrod & | | f
NI GGf Sayl 1S oAl Sikctor di thedAfizondl dsorsamleDMity Inférrhadion Ceiter.

According to Dr. Richard Clark, director of medical toxicology at the University of Cati&ania
Diego School of Medicine, rattlesnake venol@ &8 YLJt SE oNBg 2F (2EAyWas gLk
ponents: cytotoxic components that kill cells, hemotoxic components that affect blood and neurotoxi
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the quickest ating and more life threatening.
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Until recently, biologists believed that Mojave rattlesnakes were the only rattlesnakes to
produce neurotoxic venom, but lally neurotoxic effects have been showing up in snakebites from
eastern diamondbacksputhern Pacific rattlers and timberttiesnakes as well. Dr. Clark thinks that all
snakes produce neofi 2 E MgjaviQ¥d @ 2dza i Kl gS Y2NBzZ¢ KS al &a

Theuseofvenomis@&y 2 Y2dza &yl 1SQa LINAYI NE YSIym T2 C
mobilizes preygives it a ditinctive odor so the snake can track it down and helpsdigest the
aylr15SQa YSIHfd ¢KIG RAISAGADS Fedaypooblénd f6peppletwhod A a
survive snakebites.

As a defense strategy, biting is not all thiaeful to a rattle-
nake. It is more advantageous for the snake to scare off a potentially
dangerous creature, such as a human, than to strikence the e-
nowned rattle. According to McNally, if given a chance to escage wit
out biting, a rattlesnake usually A f f
ayri18Qa vyz2ySeo Li
J2Ay3 G2 3JlLAY

YySSRa
Yy@OGKAYIDE
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Some scientists speculate that the increasing potency of som
rattlesnakes may be the product of an arms race betwpedator and
prey. Texas A&M University researcher John C. Perez studiedmO m
mal species that are natural prey of rattlesnakes and found 16 had
chemicals in their blood that have evolved over time to block tie v
nom effects of western diamondback rattierResearchers at the In
versity of CalifornidDavis found substances in the California ground
squirrel that did the same for the venom of northern Pacific rattle
nakes. King snakes, which prey on rattlesnakes, have developed i
munity to rattlesnake poisomhat works so well, says Dr. Sean Bush,

professor of Emergency Medicine at the Loma Linda University Med

A SOUTHERN Pacifi¢-ra
tlesnake extends its
tongue, allowing the
GALA G2 3S
its environment. This
species is among those
that some doctors le-
lieve have developed
increased venom pote-
cy in recent years.
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With animals capable of evolving immunity tattlesnake venom, is it possible that the snakes

envenomations, but he thinks the increase in serious bites has more to do with greater numbers of
people pushing into snake territory than with the snakes getting more toxic. He does not rule out the
possibility that snake venom could evolve greater toxicity in response to prey resistance, but, he say,
@Thisis something that has happened over the millenyie2 & Ay GKS f+Fad ¥So el |
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. . Dart, however, thinks venom toxicity could evolve more
A Painful Bite dA Ol fed aLF +F ayhb18 Kra oGm- afad
- ical messenger originating in the cells may turn on a gene that
Rattlesnake venom, injected makes an Bzyme in the venom that helghe snake digest squi
UNELLE D relehy s, & NBfazé KS &l 8ad® 4¢KSefendsizelNaNBt | 2
tacks blood cellsand also - | 4,3 A y3 2y | 38y ST BKAOK eONBL | 63
pre-digests tissue around I ;5\ g f i dzA NNBE A f dzO1 & Sy2daKk |2
1712 91, |2t \.N'th UL likely to turn on the gene. According Dart, longterm evolution
treatment, a b_|te fm”_” ara may have created the gene, but a changing envitent may &-
“?S.“ SGIE pa!nful, giving a tivate its function.
victim the feeling that the
wound is being pounded for Johnson thinks that increasingly severe rattlesnake bites
hours with a redhot sledge- in California may be occurring simply because there are more
hammer. southern Pacific rattlesnas now than there were in the recent
LI ade ¢KS aLISOASaQ O02YLISGAG2N |
aLISO1tSR NraGidftSayl 1S 6KAOK NYXGiGtS gKSy LIS2LIS
he says. The southern Pacific rattles alotles6R A &a 3ISYSNI ffe& fSFh el t2ySo

nom appears to be getting more toxic is that more people are getting bit by southern PacificRattle
nakes, and they are one of the most toxic rattlesnakes in the country. The Southern Pacific riagtlesn
may be like the coyoteilQa € S Ny SR (2 A0S gAGK dzaoé

Now Californians malyave to learn to live with it.

NATIONAL WILDLIFE MAGAZINE
Oct/Nov 2009, vol. 47 no. 6
http://www.nwf.org/NationalWildlife/article.cfm?issuelD=131&articlelD=1776
© 2009 National Wildlife Federation, All rights reservedRead more great stories online at
www.nwf.org/nationalwildlife

HIKERS and BIKERS
Move to the side of
the road when a
vehicle approaches
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VenomHunters

Scientists probe toxins, revealing thaealing powers of biochemical weapons

By Laura Sanders

hen the monitor lizard chomped into Bryan Fry, it did more than turn his hand into a bloody
mess. Besides ripping skin and severing tendons, the lizard delivered noxious venom into Fry'
body, ingcting molecules that quickly thinned his blood and dilated his vessels.

As the tiny toxic assassins dispersed throughout his circulatory system, they hit their targets
with speed and precision, ultimately causing more blood to gush from Fry's woundniens of
years, evolution has meticulously shaped these toxins into powerful weapons, and Fry was feeling t
devastating consequences firsthand.

"I've never seen arterial bleeding before, and | really don't want to ever see it again. Especial
coming out of my own arm," says Fry, a venom researcher at the University of Melbourne in Australid.

To unlock the molecular secrets of venom, Fry and other researchers have pioneere@-a burg
oning field calledrenomics With cuttingedge methods, the scieists are teasing apart and cataloging
venom's ingredients, some of which can paralyze muscles, make blood pressure plummet or induc
seizures by scrambling brain signals. Researchers are also learning more about how these toxins wijrk.

Discovering venomticks may allow scientists to rehabilitate these damaging molecules and
convert them from destroyers to healers. Venom might be teeming with wonder drugs, for instance.
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After all, a perfect venom toxin works with lightning speed, remains stable forgatilore and strikes
its mark with surgical exactitudattributes that drugmakers dream about.

Already, toxins from a Brazilian viper have provided the key molecule for blood pressure
lowering drugs known as ACE inhibitors, and a medication based orsoail&@enom alleviates types
of chronic pain that even morphine can't touch. George Miljanich, a researcher who helped develop
the snaitderived drug, calls venom an "amazing soup” with "great potential as a source of new med
cine."

What's more, reseatters are stepping back in time to understand how the toxic proteins that
make up venom evolved in different animals, revealing details on how beneficial proteins may have
been recruited to the dark side and eventually become toxic. Such studies arendisg fiapidly na-
tating toxin genes and describing how unique environmental conditions shape venoms in diffierent a
imals.

Despite the occupational hazards, "It's a great time to be doing this kind of research," Fry sa
"With the techniques we have todait's astounding what we can learn."

What makes a venom

The "amazing soup" that is venom brims with proteins and smaller pieces of proteins called
peptides. "Snake venom is virtually all protein, thick as honey," says Christopher Shaw, a biological
chemist at Queen's University Belfast in Northern Ireland. Figuring out the long list of ingredients in
these potent mixtures, and understanding the genetics behind the ingredients, are big challenges
ones that new research approaches are helping to address.

A multinational project called CONCO represents one effort to document venomous genes. |
collaboration with the J. Craig Venter Institute in Rockville, Md., CONCO scientists are now sequen
the entire genome of the project's namesake, the venomamagine cone snaiConus consorsts g-
nome is about the size of the human genome.

The snake's 'meat tenderizer'

Venom from the western diamondback rattlesnakeJrotalusatrox )
contains a toxic protein ( left ) that targets blood vessel walls and kills
tissue, earning it and similar toxins the nickname of "meat tenderizer.]
By analyzing the sequences of amino acids that make up such toxins
related species of snakestephen Mackessy of the University of
Northern Colorado in Greeley and his colleagues found that the aming
acid sequence changes more rapidly in certain regions (red ) and les
frequently in other regions ( yellow ) compared with the rest of the
protein (white ). Highly changeable regions enable toxins to diversify
more quickly, the team proposes.
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"The sequencing is moving ahead nicely,” but it is no small task, says Reto Stocklin, aerenonfjr
searcher at Atheris Laboratories in Geneva who leads the CONCO project.

With the decoded genome in hand, researchers will be able to quickly learn details about an
toxin inConus consorgenom. "Once you have a genome, it makes it easier to know what youke loo
ing at,” says Baldomero Olivera, a cone snail expert at the téitivef Utah in Salt Lake City. But just
because an organism's DNA has the gene for a protein, that doesn't mean the gene is active and th
protein is produced. "As for which compounds you actually find in venom, there is much more play
than we realized,'Says Olivera.

To figure out which proteins and peptides are present in venom, scientists turn to several oth
approaches. One method relies on identifying messenger RNA, molecules created from DNA that cafry
a gene's instructions to the cell's proteliuilding factories. Messenger RNA analysis was usedto pr
file the toxins made by the Komodo dragon, a lizard only recently shown to be venomous. "With the
techniques we have, we can point out what the dragon is making at the time, and say with absolute
certainty,” says Fry, who led the analysis, which was published online May 18 in the Proceedings of jhe
National Academy of ScienceSN Online: 5/18/09. "We can almost obtain more data than we can
process."

In a study published online July 1 in BMC @»ias, researchers used a similar approach to
identify toxins in the scorpion Scorpiopsjendeki. The scorpion venom had 10 types of compounds thijt
scientists already knew about, but surprisingly, nine unknown classes of molecules also turned up.
These mystey molecules are unlike anything else in venom, the researchers write.

Researchers including St6cklin rely on mass spectrometry, in which small pieces of proteins d&fe
identified by their motion through an electromagnetic field. This process resultsdnesmical finge-
print," which can be used to reconstruct the compounds in venom.

Taking venoms' fingerprints has allowed researchers to make surprising finds about how ven@im
composition can vary, even venom that comes from the same animal. For instarcstudy pb-
lished in the Journal of Proteomics, St6cklin and his colleagues showed that the composition of ven
milked from liveC. consordliffered greatly from that of venom taken from dissect€dconsorgsenom
glands. The team hypothesizes thaimilar to a snail ejecting venom in natural settirgfse milking
allows the cone snail to control venom composition by inserting some toxins into the venom gmd ke
ing others out.

Shapeshifting toxins

Venomous creatures are found throughout the anirkiaigdom. Everyone knows to beware of
envenomed shakes, spiders and scorpions. But beware, too, of shrews, sea anemones and platypufes,
to name a few. Researchers estimate there to be some 100,000 venomous species, each with its o
blend of venom contaimig, in some cases, hundreds of different toxins. "It's pretty clear that there ar
convergent features in all venoms," says Olivera. "But each group has its own peculiarities."
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Researchers have found venom glands to be a rich source of informationniydoo discen-
ing differing molecular makeups of venoms (as in the cone snails), but also for anatomical comparisfns.
Such analyses could shed light on the evolution of various venomous creatures. In the Komodo dragpn
study, Fry and colleagues used an Mbédnner to reveal an intricate and unusual array of a doeen v
nom ducts, more than in other venomous lizards. The results show how the dragon's venom system
may have evolved from other, older lizard species, and help solidify the notion that Komodo slragon
kill their prey with a combination of a powerful bite and venom injection.

Such a glimpse into the predatory life of a venomous creature has opened a research floodgaje.
"We've been chucking everything into the machine," says Fry. "Vampire bats, maite spiders, ©
topuses, you name it, we're chucking it into the machine now and getting incredible images of the
glands."

Camilla Whittington of the University of Sydney focuses her studies on the platypus, one of jugt
a handful of venomous mammals/énom in mammals is very unusual, and to see how it evolved is i
teresting because it might lead to insights about mammalian evolution,” says Whittington. Publishin
last year in Nature, she and others used data from the platypus genome to show that symip
toxins evolved independently from those in snake venom.

When venomous animals strike

Toxins in venom irgract with a range of targets in the human circulatory and nervous systelaag-
ing to a varety of effects.

Bad blood:Many venoms contain toxins that can wreak
havoc on the circulatory system, leading to excessive
blood loss, weakness and a loss of consciousnesken
victim. Some toxins expand blood vessebs process

Toxin producers
A handful of groups from the roughly
100,000 known venomous animals art

S called vasodilatior-leading to a dip in overall blood
pressure. Others prevent the formation of clots oga
Cone snalils ST~ gregation of platelet cells that would stanch blood loss
W making uncontrollable bleeding mar likely.
Cephalpods %
Irukandji jellyfish s
Lampreys  *
\ )
Sea anemones Bt

Leeches Q
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Hookworms a

Nt Scrambled signalsToxins target several sites at the jon
tions, or synapses, where nerves signal muscles. On the
Assassin bugs %i> nerve cell, molecular pores caltl channels that allow
D ions (calcium, sodium and potassium shown) to pass ca
. . . be blocked or improperly activated, impairing or screwin
Dipteran insects Ve ’
P P \ up the messages sent from nerve to muscle. On thesnu
- cle side, messages from nerves may be muddled when
Hymenopteran insects _\m ion channels aremproperly opened or closed or signal
. receiving molecules called receptors are improperly-st
Fleas % mulated or inhibited. Scrambling nerve cell signals can
¢ cause paralysis or seizures.
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Toxin targets:
Animal icons show venomous organisms that make eathhe following known toxins.
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Nerves and muscles W Sodium-channel blockers
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* K-atracotoxins w uncharacterized toxin or toxins
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lllustration by Nicolle Rager Fuller; Source: S, Fry Etal./Ann. Rev. of @msoAno Human Genetics 2009

Even though platypus venom and snake venom arose separately, the wapéred might
have been similar. Many researchers think that the genes for normal, "good" proteins may have be
duplicated by accident, leaving the second copy free to encode what turned into a-hagaking e-
nomous molecule. For instance, immune systamteins called defensins, which normally help fight
off invading pathogens, were turned into molecules with the ability to slice up "good" proteins-in vi
tims (usually other platypuses or dogsWhittington and her colleagues suggest in their report.

To be king of the hill in any given environment, though, venomous animals are often forced t
invest in more than one weapon. "It's like investing money in a business. No one puts all their monejjin
a single option. It's best to diversify," says Juan @a\sevenom researcher at the Institute of Biem

LIHS Herpetofauna Journal ~ January/April 2010 Volume 20, Issue 1-4 ~ www.LIHS.org Page 29




dicine in Valencia, Spain. "It's the same philosophy in nature. A cocktail of toxins is better suited as
arsenal that can be used in quite different environments."

One way proteins diversify is throughutation. Some genes that code for venom proteing-m
tate faster than genes that code for most other proteins. A report published online June 30 in BMC
Evolutionary Biology shows how a special mutation process in toxin genes causes some snake ven
proteinsto change rapidly. Called accelerated segment switch, this process can make a venom toxi
recognize a different target, leading to greater variety and utility.

In a study published last year in the Journal of Proteome Besearch, Calvete and colleagues
found that venom fromBothrops aspepit vipers in Costa Rica differed depending on the population's
geographical location. Snakes that lived on one side of a steep mountain range had markedly differ
venom profiles from those of snakes on the other side.

In the same way a particular Southern twang identifies a Texan, the composition of venom ¢
reveal where a snake hails from, Calvete says.

Repurposing venom

The customized toxins in venom also make up a vast collection of potential weapons against
diseases. "Venomous animals have an extraordinarily rich history in this regard,"” says Fry. "If you k
anybody that takes high blood pressure medication, odds are they're taking a class of compounds
called ACE inhibitors." The founding member of this cksgs Fry, is a modified toxin from a pit viper
"one of the biggest, meanest, most horrible snakes in South America."

Another example comes from the cone sr@inus magudn 2004, ziconotide, a drug based on
the snail toxin omega&onopeptide MVlla, waapproved by the U.S. Food and DAdninistration to
treat chronic pain. Years earlier, Olivera had given Miljanich cone snail toxins to help with experime
on nerve cell signaling. In the experiments, conducted at the University of Southern Califdroga
Angeles and later at Neurex Corp. in Menlo Park, Calif., Miljanich and his colleagues recognized th
the omegaconopeptide MVlla toxin blocked a specific protein crucial for moving pain signals throug
the spinal cord to the brain. Interfering \mithis protein, called the fype calcium channel, offered a
way to stop some kinds of pain better than even morphine.

"We've taken advantage of 50 million years of evolution of thosgh&hnel toxins," says Ml
nich, now the CEO of the pharmaceuticainpany Airmid Inc. in Redwood City, Calif. Miljanich and his
team at Airmid are currently working with a sea anemone toxin that has potential as a therapy for a
toimmune diseases such as multiple sclerosis, psoriasis and type 1 diabetes. This toxig, §e say
pears to halt rogue immune cells that are attacking the body's own tissue. The team is tweaking the
toxin by adding or removing chemical groups to make the molecule more stable and effective.

A growing number of researchers are exploring the weaftmolecular resources venoms-o
fer. "We don't want to leave any potential sourcef[medicineg off our radar,” Miljanich says.
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Beyond treating medical conditions, venom toxins may offer clues to deeper mysteries about
the body and brain. "Venom hasrned out to be very useful in telling us what's important about how
the nervous system works," says Andres Villu Maricq, a neurobiologist and geneticist at the Univers

of Utah.
Platypus 2
toxins

Nontoxic (3-defensins

& Snake

toxins

Lizard
toxins A7

! , ’7/  PB-defensin lineages

Nontoxic B-defensins Lineage 3 | Lineage 6

From defense to attack moleculeSome proteins in venomous creatures evolved into toxins
when certain genes were duplicated. A family of molecules called béédensins-immune sys-
tem heroes that help fight off diseaseausirg invaders by chopping up proteirsvere repu-
posed as toxins in lizards and snakes and, independently, in platypuses. Nontoxiedstnsins
are common in chickens and mammals, including the platypus. This tree traces the various |
neages of defensin mekules that led to the platypus toxin (dark red) as well as the lizard and
snake defensirderived toxins (blue) that probably share a common ancestor.

While screening dozens of toxins from the flalnting cone snaiConts striatus Stori [2nsen,
a student in Maricq's laboratory, hit upon one that inhibited a brain process called desensitization,
which alters brain cell activity by dampening nerve cell cross Tak.toxin, the researchers found,
clamps open a pore thas usually shut in the desensitized brain, making the cell respond to certain
signals from other ceils it normally would ignore.
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Understanding how brain cells communicate and having a precise way to interrupt some of
those messages may offer new ways tod@t neurologcal conditions like Alzheimer's disease in the
laboratory, says Maricq. "There were really no fregipeades.”

In the wild,C. striatusrenom causes fish to spin around, as if chasing their tails, althoagh M
ricq says he doesn't yet knogxactly why. The team, which included Olivera, named this new toxin
conrikot-ikot, which means "spinning” in Filipino, andgtished the results June 9 in Current Biology.

Olivera and other toxin hunters aim to identify more such molecules and figureaw they
work. This is the next great challenge for his research, he says. "What we would like to do is be abl
explore the whole biodiversity of venomous snails," says Olivera. "This opens up the possibility of a
huge group of compounds that could beeresting. In my case, we've suddenly realized that looking a
cone snails, what we've been looking at is only scratching the surface."

Explore more
A Read about the cone snail venomics CONCO projecivat.conco.eu/
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Eastern IndigdDevours Snake

LIHS membeiMike Vilalta ( sp?? Jorwarded these pictureso me ( Thanks Mikeg now, if we can get
you to more meetings.)They were sent to him kg friendthat resides in Central Florida. Appears to be
an eastern indigenake( Drymarchon corais coupéreating a rattlesnake
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