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Discover core knowledge, skills & experience
needed to become a WAVMA Certified Aquatic
Veterinarian (CertAqV)

Did you know that WAVMA'’s CertAqV Program
offers members the opportunity to become recognized
and certified as having competency in 9 core areas
deemed necessary to practice aquatic veterinary med-
icine? Find out more information online at:
http://www.wavma.org/CertAqV-Pgm.

Given by leading experts, WAVMA's real-time and recorded WebCEPD webinars are

Intended as educational programs on key aquatic veterinary issues and techniques to
hone the knowledge and skills of aquatic veterinary students and practitioners.

https://www.wavma.org/WebCEPD
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EDITORIALS

Editor’s Note

WAVMA is back in action! After two years of virtual
conferences and AGMs, we had a live/webcast event
in Pretoria, South Africa in early December. What a
great meeting, planned by our president Gillian Taylor.
See report on pages 9-15. The photo below is me pre-
senting one of my lectures at the conference. There
are also reports on other conferences attended by
WAVMA members: the 47th WSAVA Congress in Li-
ma, Peru (pages 16-17), and the 71st IVSA Congress,
Sao Paulo, Brazil (pages 24-25) and the 11th Interna-
tional Aquarium Congress (pages 34-37).

The Pitts Aquatic Education Awards Committee
(page 17) is excepting applications for 2023, and we
have three student reports from the 2022 awardees
(pages 26-30).

In this issue we also present three research and
clinical case reports (pages 38-50). Please continue to
submit your research or case reports for future publica-
tions. We need to help spread the word about clinical
experiences with aquatic animals.

Nick Saint-Erne, DVM, CertAqV
Executive Editor
TAVeditor@wavma.org

Download a QR reader onto E? 'E
|

your Smart Phone and scan the
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the most recent issues of The Aquatic Veterinarian.
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Past years’ editions are available for download
at https://www.wavma.org/TAV-Archives.
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President’s Report

Dear WAVMA friends and colleagues,

Wishing you a wonderful 2023! Photo on right:
Gillian Taylor

As | step back from WAVMA Presidency, handing presenting at the

over the baton to my friend and colleague, Bart Gor- WAVMA Confer-

goglione, I'm immensely grateful for the time and op- ence in Pretoria,
portunity | was given to lead this eminent organization, South Africa.

and to have had space to give it my African mark.
| had a vision to connect WAVMA and Africa in a
stronger way, and | think we have made great progress

in achieving that, with the WAVMA conference in Pre- Photo below:
toria really showcasing the personal investment in col- Gillian presenting
laboration, and a thirst for networking and knowledge. a prize at the

| was immensely humbled with the effort and time WAVMA
people gave, with delegates and speakers flying in Conference,
from all over the world to attend in person, colleagues December 2022.

in Africa flying down to SA, dealing with all kinds of
challenges like visa delays, cancelled flights, going to
the wrong venue (Neale) yet appearing at the podium
with a smile and great presentation.

You all made the conference great: farmers, vets,
our first vet-tech attendees locally, industry support,
our fantastic sponsors, our local S.A. Tourism board,
fellow EB members, and students.

Ubuntu - | am because we are.

We have African momentum now... and that will
continue. In all your corners of the world, in all your
amazing varied areas of aquatic veterinary medicine,
may you continue to thrive and grow, may you be vi-
sionary in your outlook and make a difference.

| thank my amazing EB 2022 team for the support
and all the good work you have done in growing and
developing our organization. | hope | gave you the
'lekker - good," | know | gave you the "vasbyt - hang-in-
there," and above all | hope | brought and will always
continue to bring the "gees - spirit." | wish the new
2023 EB all success and an amazing year.

Let's support the team: colleagues volunteer where
you are able. We need many hands to keep this organ-
ization strong, and bring new vision and impact.
Cheers (but I'm still around),

Kind regards,

Dr Gillian Taylor
WAVMA President 2022
President@wavma.org

WAVMA.ORG 5
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Secretary’s Report
Dear WAVMA members,

We have come to the end of 2022 under the guid-
ance of Dr. Gillian Taylor. It has been a bitter-sweet
year, which saw the world opening up again, thus giv-
ing us the opportunity to meet face to face at Veteri-
nary Conferences. Despite this, WAVMA remained
consistent in providing its members with WebCEPD
through its online portals. We are indeed thankful to
those who made presentations in this forum and
shared their experience and expertise in aquatic veteri-
nary medicine with their colleagues. The CertAqV pro-
gram remains the most popular service that is being
offered to our members and we are thankful to the
chair of the Credentialling Committee, Dr. Matthijs Met-
selaar. Apart from those veterinarians who were
awarded this year for the first time, or renewed their
certificate, the committee started the Vet Tech/Vet
Nurse version of the program. This is an important
step that is well received by our members who fall in
this category. With this development, the work of the
committee will intensify and therefore the automation
of most of the process will become more crucial when
it comes on stream.

The WAVMA Annual Congress and AGM was held
in South Africa from December 3-7, 2022. This event
was offered in a hybrid format, allowing all members
and interested persons to participate. It was a success
with several presentations touching aquaculture, pet
fish and fisheries. It was tailored to suit the needs of
the region and was a fitting way to end the tenure of
Dr. Gillian Taylor as President. At the AGM, several
presentations were made by members of the board.
One of the recommendations presented to the forum
by incoming President Dr. Bartolomeo Gorgoglione
was to expand the number of Directors-at-Large on the
Board. This recommendation was approved by the
outgoing Executive Board and formed part of the re-
cent electoral process held to elect the new Board for
the year 2023.

To this end, | wish to thank all those who presented
themselves to serve on the Executive Board for the
year 2023 and to the members who exercised their
right to cast ballots for the candidates of their choice. |
take this opportunity to appeal to the rest of the mem-
bership to get involved in leadership, which could also
be at the level of any of the committees that we have
(Communication, Credentialling, Education and Stu-
dents, Meetings, Membership). We congratulate those
who have been elected to serve under the leadership
of Dr. Bartolomeo Gorgoglione in 2023 and wish them
well. We do look forward to learning of the great ac-
complishments that they will be able to achieve.

WAVMA continues its work on the global scene at
the World Small Animal Veterinary Association’s 47"
Congress held in Lima Peru from the 29" to 31%!, Octo-
ber, 2022. An aquatic veterinary medicine stream was

held, which has been an annual feature of the event
that is co-sponsored by WAVMA. Additionally, | gave
talks as an invited speaker in the One Health stream.
WAVMA will continue to use these fronts to advance
the cause of aquatic veterinary medicine globally.

Throughout the year, the Communications Commit-
tee, Meetings Committee, Credentialing Committee,
Education and Student’s Committee and WAVMA Fel-
lows have collectively assisted in the smooth function-
ing of the organization under the guidance of the
Board. These committees have been quite vibrant,
accomplishing much during the year. Apart from serv-
ing on a Committee, one way that you can contribute
is by publishing in WAVMA’s Quarterly Journal, The
Aquatic Veterinarian, which is a great avenue to let
others know what you have been doing and the inter-
esting cases that you may have worked on.

It was a pleasure serving as secretary under Dr.
Gillian Taylor in 2022 and | believe that | hand over
these responsibilities to the incoming Secretary, Clau-
dia Venegas Morales, while the organization is in good
health. It was indeed an honour serving you.

Devon Dublin, PhD, DMVZ, MSc. CertAqV
WAVMA Secretary

2-37-17 Midorigaoka,

Kushiro, Hokkaido

285-0814 Japan

Secretary@wavma.org
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WAVMA EXECUTIVE BOARD 2023

Congratulations to the new members of WAVMA’s
Executive Board for 2023, pictured below. This year,
we have expanded the number of Regional Directors
from four to seven, to better include the voices and
concerns of all areas of the world. There are members
from nine different countries on the board, helping us
to be truly a world-wide association.

WAVMA Executive Board

TN /
Gillian Taylor Matthijs Metselaar Wes Baumgartner
President Past President President Elect Treasurer
United States South Africa United Kingdom United States

| VI E AR W . )

Claudia Venegas Morales Jena Questen Stephen Pyecroft Win Surachetpong
Secretary Director for North America Director for Oceania Director for Asia
Chile United States Australia Thailand

Simon Doherty Farah Gonul Aydin Nelly Isyagi Paola Barato
Director for Europe Director for Middle East Director for Africa Director for Latin America and Caribbean
United Kingdom Turkey Kenya Colombia

WAVMA.ORG 7
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Members are the lifeblood of any organization!
Please welcome our new members:

Full Members
Sarah Pellett

Brak Moczygemba
Shraddha Cantara
Amir Mohammed
John Mastrobuono
Deidra Shuck-Lee
Christine Huynh
Sunita Awate
Sherri Russell
Cobus Raath
Gianluca Deli
Tamara Qabazard
Elisabeth Range
Marcos Godoy
Julia Lucas
Justin Rosenberg
Mark Powell

Otis Miller
Andrew Tornell
Alexandria Oswell
Juan-Ting Liu
Mary Ceccolini

Student Members
Yoandy Coca
Emily Smith
Tyson Jenkins
Ashley Whitehead
Samantha Fowler
Alexandra Koutras
Eren Aksu

Kendra Davis
Shelby Monnin
John Retzlaff
Monica Esquivel-Zarate
Ariana Cortez
Boon Han Teo
Laura Benecke
Heriberto Franco
Carrie George
Anna Mulkeen
Lauren Humphrey
Ruskin Cave
Deanna Guynup
Victoria Priester
Kathryn Lewis
Racquel Edjoc
Shannon Lloyd
Daniel Capasso
Raegan Hetrick
Satarah Jackson
Devon Anderson
Jussa-Pekka Virtanen
Victoria Duffy
Kaitlin Fitzpatrick
Shirley Ramesh
Cole Lim

Andrea Lim
Tasha Warren

THE AQUATIC VETERINARIAN Fourth Quarter 2022
EXECUTIVE REPORTS
New WAVMA Members - 4th Quarter 2022

Executive Board Responsibilities

The WAVMA Executive Board consists of the Presi-
dent, Immediate-Past President, President-Elect, Sec-
retary, Treasurer and Directors. The Executive Board
will provide oversight and approve all fiscal and admin-
istrative activities of WAVMA and its committees, pro-
grams and services in accord with the Bylaws, and fa-
cilitates the development and implementation of
WAVMA programs.

The President will: Schedule, draft agendas and
preside over the Executive Board meetings; Monitor
and facilitate implementation of all active WAVMA and
Committee programs, services and other initiatives;
serve on the Budget Committee; Provide an update of
WAVMA activities for the association’s quarterly publi-
cation; Work with the Meetings Committee to finalize
and implement the WAVMA Annual General Meeting;
Preside over the WAVMA Annual General Meeting.

The President-Elect will: Assume the President’s
responsibilities in the absence of the President; Serve
as a member of the Budget Committee; Identify at least
one new WAVMA program or initiative to implement
during his/her 3-year tenure; Assist in facilitating and
implementing active WAVMA programs and initiatives
during his/her 3- year tenure;

The Immediate Past-President will: Assume the
President’s responsibilities in the absence of the Presi-
dent and President-Elect; Assist the President-Elect
and other Board members in developing or implement-
ing new or existing WAVMA initiatives and programs.

The Secretary will: Serve as the primary WAVMA
point of contact for the public; Inform members of
WAVMA programs & initiatives; Assist the develop-
ments and distribution of WAVMA official correspond-
ence; Serve as Chair of the Communications Commit-
tee;

The Treasurer will: Maintain all WAVMA bank ac-
counts and bookkeeping, receive all payments, and
pay all approved expenses; Chair the Budget Commit-
tee and facilitate the development of an annual budget

Directors will: Represent individual WAVMA mem-
ber’s general interests in their geographical regions.

TO SUPPORT FUTURE STUDENT
SCHOLARSHIPS, PLEASE MAKE
& DONATION TODAY
TO THE SCHOLARSHIP FUND!
WWW.WAVMA.ORG/
SCHOLARSHIPS.

THE WORLD AQUATIC VETERINARY MEDICAL ASSOCIATION
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WAVMA Conference and Annual Meeting Report WAVMA JiUniversity of Pretoria
Julius Tepper and Nick Saint-Erne WORLD' AQUATIC HEALTH

Conference 2022

The WAVMA Conference and Annual General Meet-
ing, held in Pretoria, South Africa, provided four days of >3
lectures by in-person speakers and also by video for = '
those who were unable to attend. Evening events al- ) \—\\(BR\OEVENT
lowed interaction with aquatic veterinarians, government e
agency representatives, and fish farmers. On Thursday, R
we were taken on a tour to an aquaponics farm that rais- 3 - 7 DECEMBER 2022
es Tilapia and lettuces. FOR MORE INFORMATI WWWWAY

The Annual General Meeting allowed the Executive ]
Board members to discuss the current WAVMA pro-
grams and outline a plan for next year. Current President
Gillian Taylor did a great job in planning and executing
the WAVMA Conference.

I WAVMA | University of Pretoria

Q WORLD AQUATIC HEALTH
| Conference 202

A4 ) AN 9 CIMLEN
QUALITY FEED. ' DR i | / 'QIIIIABIE. IIIGII;

Thank you fo all of our sponsors! 7 \ \ \\l" FEEns an
£ » /,7
werp & SIS . A CULTURE™ |

JACULTURE -
AQUsod“y . CALLUS:028 313 8588
*’ @ W »euPECIALISEDAQUATICFEEDS.C
o 53

}
@ In South Africa...

+ Ornamental fish introducing parasites to South Africa
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WAVMA Conference and AGM One of the tanks set up for feeding control
Date: 3 December 2022 - Farmer’s Day experiments. Hundreds of tilapia fry are seen here.
Faculty of Veterinary Sciences Onderstepoort

Stephen Reichley, Roy Yanong and Julius Tepper
helped with the farmer’s workshop discussions and
wetlab aimed at helping fish farmers with health-related
issues. This is a photo of the vet school area where the
aquatic courses are given.

Yooy

Farmers in the lecture area listening to the fish
health discussion.

Photo below is inside the aquatic department’s fish
holding and research area. Seen here is Gillian Taylor
discussing cases with several vet students involved
with fish care at the facility.

= W

- Stephen Reichley and Roy Yanong talking
with the farmers during lunch.

Dr. Gillian Taylor about to start the
necropsy demonstration on a tilapia.

. o ‘ " -
i A
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Conference Day 1: Sunday, 4 December 2022
Future Africa Campus, University of Pretoria

A view of the delegates seated at the
main conference lecture hall.

”“””““\‘\‘\‘l’”“'”'“ L
il M?M

,m\ MH

tly to the water (bath)
applied directly to the skin

borated into the food and
ng a feeding tube placed
ach or intestines.

H wnh medicatlons

bdications and be sure of
water volume to ensure the

WAVMA AGM: Monday, 5 December 2022

Nick, Stephen and Roy at the annual dinner.

Julius Tepper enjoying dinner conversation
with delegates from across Africa and the world

decorations

local
artists.

Beautifully presented and delicious dinner.

WAVMA.ORG "
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Conference Day 4: Wednesday, 7 December 2022 Views of the FinLeaf lettuce production.
FinLeaf Aquaponics Farm Tour 7\ ‘ |\\{

The trip to the fish farm north of the conference
venue saw storm clouds and rain approach.

=

.

-

Wednesday’s visit
to FinLeaf Aquapon-
ics farm was a two-
hour bus trip north of
Pretoria.

T
FINLEAF

AQUAPONICS CENTRE
OF EXCELLENCE

Gillian Taylor and
Roy Yanong enjoy a
lighter moment at the
farm.

AN INITIATIVE BY:
oy & %
- s

INTEGRATED deoeu‘{aada

Quaculture

Raceways teeming
with tilapia are seen
behind them.

082 561 0013
WWW.FINLEAF.CO.ZA
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Rock hyrax or “dassies” as they are known locally, An excellent South
resemble groundhogs, but with raccoon-like faces. African red wine
Although they are herbivores, they are not rodents at
all, but more closely related to the elephant. They are
seen commonly on campus.

The Voortrekker Monument is located just South of
Pretoria. It is a monument and museum commemorat-
ing the pioneering days of the 1830s, when the Dutch,
English and Africans struggled to settle the land.

Beautiful red bishop bird seen at the conference
venue. Other wildlife was plentiful around the campus.

3 A
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WAVMA Conference and Annual Meeting Photos ¢ WAVMA [\University of Pretoria
WORLD'AQUATIC HEALTH

Conference 2022

A great time was had at the social events at the
WAVMA Conference at the Future Africa Campus of
the University of Pretoria in South Africa, the first week
of December 2022. There were several social events,
including an African drumming circle, African themed
dinner, and the Annual General Meeting Dinner.

It was a great opportunity to see old friends, make
new ones, and discourse with colleagues from around
the world. There were also several vendor booths set
up for the conference.

: WAVMA | University of Pretoria

WORLD AQUATIC HEALTH H
Conference 202

s 10,
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WAVMA'’s Presence .-
atthe 47" WSAVA ./
Congress 3 B
in Lima, Peru

by Julius Tepper
& Devon Dublin

A WSAVA
: CONGRESS
2022|205

This autumn between October 29-31, 2022 the
World Small Animal Veterinary Association (WSAVA)
held its 47™ Congress in Lima, Peru, known as the
“City of the Kings.” This city encompasses a mixture of
cultures showcased by its cathedrals, squares, and
museums housing a majestic past. Peru is ancient,
ancestral, cultural and touristic with a mixture of nature
including the Pacific Ocean and the tropical Andean
mountains. Outside of the talks that were offered, at-
tendees had the option of visiting the deepest canyons
on earth and the oldest civilization in America: Macchu
Picchu.

It is in this awesome environment that WAVMA
presented lectures in aquatic veterinary medicine. This
is an annual and traditional feature of the WSAVA con-
gress that we are proud of. Small animal vets tend to
be focused on dogs, cats, rabbits, and to some extent
exotics. Aquatic medicine is still scratching the surface
where they are concerned. Many of these veterinari-
ans, however, are having clients show up with fish and
the lectures given on “Integrating ornamental fish med-
icine into a small animal practice” and “Selected cases
from pet fish veterinary practice” given by Dr. Julius
Tepper were certainly useful in this regard to boost the
confidence of such veterinarians.

Integrating Ornamen

: tal Fi s
Into a Small Anima *h Medicine

Practice ——

Julius M. Tepper, DVM, CertAqV

Veterinarian
Long Island Fish Hospital

Manorville, N.Y., USA

y
o //,';m' s\

For those that are somewhat involved in aquatics
and needed some more in-depth lectures, Dr. Ladislav
Novotny of the Czech Republic spoke on “Respiratory
diseases in fish” and “Mycobacterial infection in fish”.
The stream was graced with the presence of at-
tendees with a keen interest in fish, many of whom
stayed for all the lectures.

Dr. Julius Tepper (above) and
Dr. Ladislav Novotny (right)
giving their lectures.

Dr. Devon Dublin chaired the stream and ensured
that a vibrant and healthy exchange was sustained
between the speakers and attendees. Dr. Dublin was
also an invited speaker in the One Health stream
where he spoke on the “Environmental changes and
the impact on small companion animals”. Aquatic Vet-
erinarians are well poised to contribute significantly to
the scene of One Health due in part to the great envi-
ronmental focus that comes into play with water quali-

ty.
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Dr. Dublin’s work on the Therapeutics Guidance
Group (Photos below) of WSAVA was also highlighted
at a special session held by that committee entitled
“Shaping the Future - Drug availability and accessibil-
ity of veterinary medicines - a global issue?” As a re-
sult, WAVMA was showcased on several fronts in a
region where we need to expand our reach. WAVMA
will continue to partner with WSAVA to bring the is-
sues related to Aquatic veterinary medicine to global
audiences.

¥ WSAVA TGG composition

John L. Pitts Aquatic Education Awards

Applications are currently open for the 2023 John L.
Pitts Aquatic Veterinary Education Award. The pur-
pose of the awards are to provide an opportunity for
recipients to explore a career in aquatic veterinary
medicine. Veterinary students and recent graduates
(within 2 years of March 2023) are eligible to apply for
activities that take place between October 1, 2022 and
February 1, 2024. Applicants who are interested in
aquatic medicine but have previously had limited ability
or opportunity to get involved are encouraged to apply.
Awards (typically $250-$1,000) may be used towards
offsetting personal costs for your externship or other
aquatic veterinary education activity.

The application form and additional information
is available at: http://www.wavma.org/scholarships

Applications for the 2023 Program will close on
March 01, 2023. Recipients will be notified around May
1st, 2023
Questions?

Please contact PittsEduAwards-Admin@wavma.org

Our 2022 John L. Pitts Scholars are:

e Maria-Antonia Minea; University of Agriculture and

Veterinary Medicine (Romania)

Alok Dhakal; Tribhuvan University (Nepal)

Greta Doden; Oklahoma State University (USA)

Bree Karns; Colorado State University (USA)

Pablo Morén-Elorza; Complutense University of

Madrid-Oceanografic of Valencia (Spain)

e Emily Retter-Tucker; North Carolina State Univer-
sity (USA)

e Hery Rios-Guzman; Cornell University (USA)

e Jillian Western; Blue Pearl Tampa (USA)

John A. Griffioen, DVM

Pitts Education Awards Committee Chair
Associate Veterinarian

Fort Worth Zoo, Fort Worth, TX

TO SUPPORT FUTURE
STUDENT SCHOLARSHIPS, PLEASE
MAKE & DONATION TODAY
TO THE SCHOLARSHIP FUND!

WWW.WAVMA.ORG/
SCHOLARSHIPS.
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Join A WAVMA Committee

All of the great programs and features you get from
WAVMA membership are provided by volunteers. We
are always looking for more helpers, whether veterinar-
ians, veterinary students or veterinary nurses, to join
us on the committees. If you are not interested in run-
ning for office, but would like to provide your input and
guide the future of WAVMA, join one of our committees
(no previous experience necessary!). See a list of our
committees on page 12. Contact our Secretary or the
committee chair for more information about the com-
mittee and the dates of the next meeting (also done via
web conference). All are Welcome!

Join a WAVMA Committee today!

TO SUPPORT FUTURE STUDENT SCHOLARSHIPS,
PLEASE MAKE A& DONATION TODAY
TO THE SCHOLARSHIP FUND!

W.WAVMA.ORG/SCHOLARSHIPS.

Exotic species webinars, Instructional videos, Care
sheets & Fact sheets

Mammals Reptiles Birds Wildlife

Amphibians Fish  Invertebrates

Content created by experts in their field, suitable
for vets, nurses, students and everyone looking to
increase their knowledge base

Extensive library of free content

Visit our website by scanning the QR code above

f justextics justexotics1

WAVMA Committees

As a member-driven organization, WAVMA relies
on volunteers to help implement programs useful for all
members. Any WAVMA member can volunteer on a
Committee to help shape the direction of the Associa-
tion, meet new colleagues, forge valuable and lasting
relationships, and help address key issues affecting
aquatic veterinary medicine today. To find out
more about serving on a Committee, please contact
the Committee Chair or the WAVMA Secretary.

Budget and Finance Committee

This Committee develops and regularly revises the
Association’s annual budget and assists the Treasurer,
as necessary, in developing the Association’s annual
financial reports and tax materials.

This Committee shall consist of the Treasurer
(Chair); the President-Elect; and one other member of
the Executive Board who will volunteer to serve a one-
year renewable term.

Chair: Wes Baumgartner, Treasurer@wavma.org

Communications Committee

This Committee manages the communications
among members and others involved with aquatic vet-
erinary medicine. It oversees the listservs, member-
ship lists, publication of WAVMA's quarterly journal
The Aquatic Veterinarian, e-News, Facebook, Twitter,
LinkedIn and other social media accounts.
Chair: Morag Clinton, Secretary@wavma.org

Credentialing Committee

This Committee oversees and administers the Cert-
AqV Program for credentialing aquatic veterinary prac-
titioners, and evaluates aquatic veterinary educational
programs useful to members.
Chair: Matthijs Metselaar CertAqV-Admin@wavma.org

Meetings Committee

This Committee oversees and coordinates logistics
for WAVMA-organized or sponsored aquatic veterinary
educational meetings, including the Annual General
Meeting.
Chair: Julius Tepper, cypcarpio@aol.com

Membership Committee

This Committee oversees membership issues to
optimally serve members and the organization.
Chair: Chris Walster, Administrators@WAVMA.org

Education & Student Committee

This Committee facilitates networking between stu-
dent members and helps development of educational
programs and services.
Chair: Bartolomeo Gorgoglione, BartGorg@msu.edu
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Fellows Advisory Council

A WAVMA Fellow is someone who has conferred
on them the honorific: WAVMA Distinguished Fellow.
The Fellows Advisory Council is composed of WAVMA
Distinguished Fellows who are current WAVMA mem-
bers and who wish to contribute to the development of
WAVMA. The Chair of the Fellows Committee will be
the Fellows Representative to the Executive Board.

The Fellows Nomination Subcommittee (FNS) is a
subcommittee of FC and evaluates applications for the
WAVMA Distinguished Fellow and forwards a recom-
mendation for a WAVMA Distinguished Fellow to the
EB. The 2022 Distinguished Fellow was announced at
the Annual General Meeting in South Africa, the first
week of December 2022.

Current Distinguished Fellows are:
Peter Merrill (2012)
Ronald Roberts (2012)
David Scarfe (2012)
Julius Tepper (2012)
Christopher Walster (2012)
Grace Karreman (2013)
Marian McLoughlin (2013)
Dusan Palic (2013)
Mohamed Faisal (2016)
Nicholas Saint-Erne (2017)
Richmond Loh (2018)
Laura Urdes (2019)
Devon Dublin (2020)
Gregory Lewbart (2021)
Matt Metselaar (2022)

Laura Urdes, PhD DVM CertAqV
Fellows Advisory Council Chair

The Aquatic Veterinarian is meant to be read as a
2-page spread (like a paper magazine!). To view it this
way on your computer, open the pdf document using
Adobe Acrobat or Adobe Reader, then go to the menu
bar at the top of the computer screen and click on
View, then Page Display, then Two Page View. Adjust
the size on your screen so you can see both pages
side by side.

Make sure that the first page is viewed by itself.
That will allow you to scroll through the issue seeing
the cover page by itself first, followed by two pages
side by side for the rest of the issue. Doing this, you
will be able to see the Centerfold in all its ginormous

glory!

Meeting Committee

Following from my last report in September, the
meetings scheduled for 2022 were continued with the
World Small Animal Veterinary Association Congress,
held in Lima, Peru from Oct. 29-31, 2022. As a co-
sponsor of this annual event, WAVMA had a dedicat-
ed schedule of aquatic talks presented by Ladislav
Novotny and myself. This is always a pleasurable
event to participate in, as it is often attended by both
seasoned practitioners and novice pet fish veterinari-
ans. Format tends to be casual and friendly, and ques-
tions range from basic day-one advice to lively discus-
sions on treatments and procedure protocols.

To end the meetings calendar for 2022, the
WAVMA Conference and Annual General Meeting,
including KoiPrax4, were held in Pretoria, South Africa
the first week of December 2022. This was an exciting
event, with both local and international speakers and
attendees. To read more about this event, see the arti-
cle by Nick Saint-Erne and myself in this issue of TAV.

Finally, it is my pleasure to report that once again,
we have succeeded in ending the year with the Meet-
ings Committee under budget.

Julius M. Tepper, DVM, CertAqV
Meetings Committee Chair

WAVMA Shop

A number of WAVMA branded items
(including shirts, mugs, caps) are available
at the WAVMA Store. Get yours today!

T i

Go to: http://www.wavma.org/Shop
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Certified Aquatic Veterinarians

Credentialing Committee

Firstly, | like to thank you for yet another great year. A
year of many successes. We have expanded the commit-
tee with a few new members, welcome again. We have
reviewed and approved 58 candidates, the same as last
year. We have successfully debated and approved a new
certificate for vet nurses. Great news indeed.

We are in the final stages of testing the new approval
system that will make approval and communication
around the subject much easier. It will considerably re-
duce the admin on my side and improve the record keep-
ing. We hope to start to implement this early next year.

The first two Certified Aquatic Veterinary Nurse /
Technicians were awarded by the EB on 26th December
2022. Two more are currently going through the assess-
ment process.

Awardees:

e Alianna Munakata, CertAqVNT currently working at
The Unusual Pet. Vets, Frankston, Victoria, Australia
(www.unusualpetvets.com.au)

o Tiffany Pope CertAqVNT currently teaching at Texas
A&M University - Kingsville (www.tamuk.edu)

These are the first two trialists to be awarded and the
CertAqVNT will hopefully go live sometime in January
once the web page has been set up.

Check www.WAVMA .org for further information, or if you
are a WAVMA member, you can contact:
administrators@wavma.org, who can provide you with
the current documentation (Handbook, draft CertAQVNT
KSE). When the web page goes live WAVMA Members
will also be able to access a Resource page, assisting
those wishing to complete the CertAqVNT.

For CertAqV Program Description Click here to down-
load, or go to WAVMA .org/CertAqV-Pgm.

Individuals who desire to participate in the
WAVMA CertAqV Credentialing Program will first need to
register and pay the US$250 administrative fee. When
registering you will select a mentor to assist and guide
you through the requirements. After you have registered,
you will receive an e-mail on how to download a docu-
ment to record where you have obtained suffi-
cient KSEs (knowledge, skills and experience/education)
in each of the 9 modules or subject areas. You have one
year to complete these, once registered.

When your mentor is satisfied you have suffi-
cient KSE credits, he/she will then request the
WAVMA Credentialing Committee to evaluate these.
Once the Committee and the WAVMA Executive Board
have evaluated these and are satisfied you meet all re-
quirements, you will be notified and mailed a certificate
suitable for framing and display.

If you have questions about the Certification process,
please send me an email.

Dr. Matthijs Metselaar DVM PhD CertAqV MRCVS
Credentialing Committee Chair
CertAqV-Admin@wavma.org
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Jessica Allen

Sara Alves

Chelsea Anderson
June Ang

Nimrod Arad
Brenda Arras

Farah Gonul Aydin
Romualdo Balagapo
Sarah  Balik
Marcello Balzaratti
Jo Bannister
Madison Barnes
Michelle Barnett
Christa Barrett
Heather Barron
Giana Bastos-Gomes
Julia Bauer

Mariah Beck

Trista Becker
Jenice Bell
Heather Bjornebo
James Bogan
Pierre-Marie Boitard
Serena Brenner
Erika Brigante
Tessa Brown

Faith Burgos

Todd Cecil

USA

USA

USA
Singapore
USA

USA
Turkey
Phillipines
USA

Italy
Australia
St. Kitts & Nevis
USA

USA

USA

Hong Kong
Germany
USA

USA

USA

USA

USA
France
USA

St. Kitts & Nevis
USA

USA

USA

Bryony Chetwynd-Glover UK
Prakan Chiarahkhongman Thailand

Dana Clark

Annie Clift

Dondrae Coble

Michael Corcoran
Emily  Cornwell
Galaxia Cortes-Hinojosa

USA
USA
USA
USA
USA
Chile

Rebecca Crawford St. Kitts & Nevis

Rubén Lopez Crespo
Charles Cummings
Nadav  Davidovich
Manuel De la Riva Fraga
Darren  Docherty
Simon  Doherty
Christina Dover
Devon  Dublin
Freeland Dunker
Michael Dutton
Jacqueline Elliott
Ashley Emanuele
Azureen Erdman
Maribel Escobedo
Antonella Fabrissin
Mohamed Faisal
Erika First

Lindsay Francis

Ari Fustukjian
Cherissa Garcia
Erika Gibson
Danielle Godard
Christopher Good
Bartolomeo Gorgoglione
Krystan Grant

John Griffioen

Miguel  Grilo
Stephanie Grimmett
Katharina Hagen-Frei
Alex Hall

Katharine Haussman

Mexico
USA
Israel
Spain
UK

UK
USA
Japan
USA
USA
USA
USA
USA
Mexico
Italy
USA
USA
USA
USA
United Arab Emirates
USA
USA
USA
USA
USA
USA
Portugal
UK
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USA
USA
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Colin McDermott
Alicia McLaughlin
Celia Megdal
Larissa Menke
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Win Surachetpong
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Laura  Urdes
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Germany
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Mexico
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WAVMA Student Chapters

To initiate a new Student Chapter, download the
WAVMA Student Chapter Guidelines

A Spanish version of the Student Chapter Guidelines
can be downloaded from the WAVMA website.

Examples of available Student Chapters programs:

e Assistance in organizing and promoting Chapter
programs and activities.

e MiniGrants of up to $500 USD are available to
assist official WAVMA Student Chapters with con-
ducting activities intended to engage students in
opportunities related to aquatic veterinary medi-
cine. Download the Flyer here and the application
form here.

e Access to recorded webinars and live web-based
presentations from experts around the world.

e Low annual WAVMA Student Membership ($25)

e 50% Chapter member’s dues may be available to
support Chapter-organized activities. Get more
information here and a Spanish version here.

e Reduced rate (50% off) WAVMA Full Membership
the year after graduation.

e John L. Pitts Aquatic Veterinary Education Awards
Program

e Access to the latest editions of WAVMA's quarterly
journal, The Aquatic Veterinarian.

e Access to WAVMA member-only webpages.
e Aquatic veterinary externship and job listings.

e Participation in the WAVMA Certified Aquatic
Veterinarian (CertAqV) Program.

e Access to WAVMA e-mail listservs, including
Members-L, and Student-L.

A list of all current WAVMA Student Chapters is
available on the website:
https://www.wavma.org/WAVMA-Student-Chapters

Consider joining the WAVMA Chapter Facebook
Group to find out what's happening in other Chapters.

TO SUPPORT FUTURE STUDENT
SCHOLARSHIPS, PLEASE MAKE
& DONATION TODAY
TO THE SCHOLARSHIP FUND!
WWW.WAVMA.ORG/
SCHOLARSHIPS.

WAVMA Student Chapters
University of Pretoria, Onderstepoort Faculty of Veterinary
Science, South Africa (established 2017)

Murdoch University, School of Veterinary & Life Scienc-
es, Australia (established 2014)

University of Sydney, School of Veterinary Sci-
ence, Australia (established 2014)

Auburn University, College of Veterinary Medi-
cine, USA (established 2013)

Colorado State University, College of Veterinary Medicine
& Biomedical Sciences, USA (est. 2019)

Cornell University, College of Veterinary Medicine, USA
(established 2019)

Michigan State University, College of veterinary Medicine,
USA (established 2021)

Mississippi State University, College of Veterinary Medi-
cine, USA (established 2014)

The Ohio State University, College of Veterinary Medi-
cine, USA (established 2018)

Oregon State University, College of Veterinary Medi-
cine, USA (established 2017)

Ross University, School of Veterinary Medicine, St. Kitts &
Nevis, West Indies (established 2015)

St. George's University, School of Veterinary Medicine,
Granada, West Indies (established 2018)

Tuskegee University, School of Veterinary Medi-
cine, USA (established 2012)

University of California, Davis School of Veterinary Medi-
cine, (Established 2020)

University of Georgia, College of Veterinary Medi-
cine, USA (established 2015)

University of lllinois, College of Veterinary Medi-
cine, USA (established 2018)

University of Pennsylvania, School of Veterinary Medicine,
USA (established 2020)

Western University of Health Sciences, College of Veteri-
nary Medicine, USA (established 2014)

University of Edinburgh, Royal (Dick) School of Veterinary
Studies, Scotland UK (established 2020)

University of London, Royal Veterinary College, England
UK (established 2021)

Ankara University, Faculty of Veterinary Medicine, Turkey
(established 2022)

Makerere University College of Veterinary Medicine Animal
Resources and Biosecurity (established 2022)

St. Matthew’s University School of Veterinary Medicine
West Bay, Cayman Islands (established 2022)
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http://vet.uga.edu/
https://vetmed.illinois.edu/
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Luke VanBlois

MSU College of Veterinary Medicine Class of 2024
WAVMA student chapter — Vice-President

Michigan State University College of Veterinary
Medicine’s WAVMA student chapter traveled to the
Shedd Aquarium in Chicago, lllinois, on September
24, 2022. This behind-the-scenes tour was made
possible by the gratuitous funding of the WAVMA
Student Chapter Mini-Grant, awarded to the club in
2022. This mini grant provided funding for the cost of
admission for all of the students, travel (fuel and
parking), and one meal.

The six students who attended were Tessa
Peerbolte (Student Chapter President), Luke
VanBlois (Student Chapter Vice President/
Treasurer), Robyn Hawley (Student Chapter Secre-
tary), Hunter Wojtas, Khelsea Bahr, and Melissa
Vaughn. Our day began by exploring the Caribbean
Reef and Amazon Rising exhibits for about an hour
before meeting Dr. Zach Ready, the aquatic veteri-
narian on staff.

The tour with Dr. Ready began by visiting the mi-
crobiome lab. There, he informed us about the im-
portance of stimulating the immune systems of
aquatic mammals. To achieve this goal, the mam-
mals are exposed to “dirty” water from fish exhibits.
Next, the team saw the water quality lab and learned
the importance of monitoring and managing ammo-
nia in the aquarium setting. Dr. Ready provided a
tour of the hospital and kindly answered many ques-
tions. Discussion topics included his journey in
aquatic medicine and the residency program that led
him to Shedd Aquarium. The most interesting thing
we learned was that endoscopy is commonly used in
both the Pacific white-sided dolphins and beluga
whales. Dr. Ready discussed a case regarding a
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beluga whale that had consumed a pacifier which had
been thrown into its exhibit. The pacifier was success-
fully retrieved by endoscopy.

Following the behind-the-scenes tour, the group
enjoyed lunch, visited the rest of the aquarium, and
attended a dolphin show, during which Dr. Ready was
observed scanning one of the female's ovaries via ul-
trasound. Collectively, hundreds of pictures were tak-
en, and many new species were learned about. The
opportunity created excitement and interest in aquatic
veterinary medicine! The MSU Student Chapter is ex-
tremely grateful for the funding provided by WAVMA'’s
mini-grant program and all the knowledge gained dur-
ing this trip.
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WAVMA Aquatic Session

at the 71st IVSA Congress,

Sao Paulo, Brazil

by Laura Urdes & Devon Dublin

This summer, July 17-27, the International Student
Veterinary Association (IVSA) held its 71%' Congress,
in the city of Sdo Paulo, Brazil, a cosmopolitan, melt-
ing-pot city that is home to the largest Arab, lItalian,
Japanese, and Portuguese diasporas. The theme, “All
working as one: overcoming difficulties with persever-
ance,” was chosen to highlight the importance of col-
lective effort to confront global challenges, with a spe-
cial focus on the COVID-19 pandemic as a point of
reference. This event was the first in person IVSA sci-
entific meeting since the COVID-19 pandemic began,
and it was meant to celebrate the easing of the re-
strictions, while remembering the losses and struggles
suffered during the outbreak, as well as learning how
to help build the future veterinarian career cognizant of
the fact that other pandemics can occur.

The logo of the Congress, the hyacinth macaw
(Anodorhynchus hyacinthinus), was chosen due
to its colors matching the Brazilian flag (blue, yel-
low and green) and because this bird, found
throughout Brazil, is a symbol of the preservation
of biodiversity in the country. The Congress was
held at the Faculty of Veterinary Medicine and
Animal Science, Univer-
sity of Sdo Paulo (USP),
in the “University City”
campus (Photos 1, 2).
USP is one of the four
largest public universi-
ties of the state govern-
ment, and considered
the country’s most im-
portant public university.

With over 120
student dele-
gates from 33
countries and 30
invited speakers
from 11 coun-
tries, the IVSA
Congress was a
marathon of joy-
ful social events
combined  with

topic-focused lectures and Panel discus-
sions, open to delegates and other Con-

gress participants. The World Aquatic @
Veterinary Medical Association (WAVMA)

supported the event as is a tradition and

graced the occasion with two speakers: lVS A
Dr. Laura Urdes and Dr Devon Dublin.

Dr. Urdes was placed in the stream of “Advances in
Animal Welfare” where she gave a presentation enti-
tled “Welfare and Sentience in Aquatic Inverte-
brates” (Photo 3). Dr. Dublin was placed in the stream
of “Importance of the Veterinarian in Pandemics: Ex-
ample of COVID-19”, in which he gave a presentation
entitted “COVID-19 and Aquatic Animal Medi-
cine” (Photo 4, bottom of page). There was a panel
discussion held for each of the streams where frank
and dynamic exchanges were facilitated between the
speakers and the delegates (Next page, Photo 5).

—

There were opportunities to enjoy the local
cuisine and interact between speakers and
delegates (Next page, photos 6, 7). Of partic-
ular interest was the Cultural Evening and
Open Bar Club, where members were invited
to wear traditional outfits from their country of
origin, and to share cultural aspects from
each of the participant countries. As in every
IVSA Congress and symposia, there were
also Dad Live and Silent Auctions (IVSA
DAD) supported by the Development Fund,
where students were able to donate items
from their own country for the live and silent
auctions.
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Another attractive social event was the International
Stands, where each delegation from each country was
able to share information about their country and about
the opportunities for externships, internships and ex-
changes. Participants were invited to bring pictures,
pamphlets and other items that might represent their
country, thus boosting cultural and traditional exchang-
es among participants.

of “Importance of the Veterinarian in Pandemics:
Example of COVID-19”

Photo 7. Coffee with IVSA students and
guest speakers at the USP’s Canteen :
Extreme left Sharun Khan, (Indian Veterinary Re-
search Institute); third from left Donald Broom,
(University of Cambridge); fifth left Laura Urdes

Photo 6. A night out with (from left to right): (WAVMA); sixth left Devon Dublin (WAVMA);
Alexander Starke (University of Leipzig), far right Shadia Berjaoui (Istituto Zooprofilattico Speri-
Devon Dublin (WAVMA), Laura Urdes (WAVMA), mentale dell’Abruzzo e Molise), with IVSA students.

Shadia Berjaoui (Istituto Zooprofilattico Sperimentale
dell’Abruzzo e Molise) and Fabio C. P. (USP).

WAVMA is excited to partner with Aquadocs Podcast

Looking for new and on-the-go ways to learn about aquatic medicine? Check out Aquadocs
podcast hosted by Michelle Greenfield where aquatic animal health experts share their
research, clinical cases, stories, and more.

Find episodes on Spotify and Apple/Google Podcasts and at www.aquadocspodcast.com
Follow us on Instagram and Facebook @aquadocspodcast

fe
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John L. Pitts Aquatic Education Award Report
What | Learned in Fish School Is...
Jill Western, DVM

In the summer of 2022, | was fortunate to partici-
pate in AQUAVET® I, an aquatic veterinary medicine
course for both current veterinary students and veter-
inarians. Throughout vet school, early January was
always highlighted on my calendar as the time to
apply to the course. Each year, | would try to improve
my resume and application essay, attempting to con-
vey how | felt about aquatic medicine. It wasn’t until
the past cycle year that | realized what | was lacking
— putting my passion for aquatic medicine into accu-
rate words (without using the word ‘passion’ or any of
its derivatives), and the experience to back it up.
With improvements in both areas and a letter of rec-
ommendation, | was accepted into the program.

During our first day, we had some insight into the
rigor and mental fortitude that we would need over
the next twenty-eight days. Immediately after movin
in, we were briefed on the history of AQUAVET",
reviewed mandatory lab safety procedures, and
started lectures on marine invertebrate phyla. Clas-
ses and labs consumed most of the time in our day —
starting at 8 am and concluding to around 8:30 pm
during the week, and 8 am to 4:30 or 5 pm on Satur-
days(é for four weeks. The material covered in AQUA-
VET" | ranges from the medicine and surgery of in-
vertebrates to marine mammals. Additionally, aquari-
um management, aquaculture, and water quality
were included.

The labs were one of the highlights of the course
for me. We were able to necropsy several species,
including fish, sea turtles, seabirds, seals, bivalves,
horseshoe crabs, and lobsters. For each of these
labs, we were able to practice clinical techniques,
such as physical exams and venipuncture tech-
niques. | was most surprised by how to collect a he-
molymph sample from a clam, and that this clinical
skill can prove valuable. Another lab that surprised
me was the invertebrate dissection lab. | had never
given much thought to what the inside of a horse-
shoe crab looked like, but the brain structure was
fascinating to me.

Photo 1.
Hemolymph
collection
site in
« a clam.
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Photo 2. The brain of a horseshoe crab.

However, one lab stands out above the rest. Fish
surgery lab, just like many of my classmates, was my
favorite lab. Although | had performed an enucleation
on a fish before, this was my first splenectomy in any
species. It was also very valuable to learn how to set
up a mobile anesthetic cart for fish surgery, in a way
that you can finely control anesthetic depth. How do
you evaluate a fish’s anesthetic plane? Unsurprisingly,
it's the respiratory rate and changes in respiratory rate,
just like in mammalian patients. This lab demonstrated
the similarities between mammalian medicine and fish
medicine, as well as the practicality of mobile fish sur-
gery.

One important block of time that proved invaluable
was our marine mammal discussion with a panel of
veterinarians from the field, whose expertise included
managed care animals as well as rehabilitated ani-
mals. It was important to get their perspective on con-
troversial subjects that are intertwined with aquatic
medicine and see how their individual opinions slightly
differed but had the same overall message. Additional-
ly, it was important to get my classmates’ perspectives
on these subjects, as their opinions also differed but
had common themes. This session also demonstrated
how easily an open discussion is with well-established
experts in the field, and | think it did a great job con-
veying how welcoming the profession is overall.

Toward the end of the course, we were able to take
field trips to several aquatic facilities around New Eng-
land. My favorite of these trips was the Long Island
Aquarium. During our visit, we were able to perform
physical exams on African penguins from the aquari-
um population as well as physical exams on the log-
gerhead sea turtles and harbor seals in rehabilitation.
Up until this trip, | had always categorized aquariums
separately from rehabilitation facilities. Despite the
majority of, if not all, aquariums being involved in con-
servation, | maintained this categorization until this
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trip. If the same veterinarians treated both sets of pa-
tients, how could they really be such separate facili-
ties?

Another component of this course that | found valu-
able was the required student seminars. Through
these student-taught topics, | was able to better under-
stand my classmates’ interests and backgrounds. As
for my international classmates, it was fascinating to
see how aquatic medicine fits into the culture of their
homeland and how they will apply their newfound
knowledge when they return home. I’'m excited to see
what they will accomplish in their careers and for their
countries!

A less-advertised benefit of AQUAVET® is the net-
working opportunities it provides. Not only do you form
a bond with veterinary students with the same inter-
ests as you, but you also get the opportunity to meet
the biggest names in aquatic medicine from all over
the globe. Now, | know whom | will need to contact
with questions as | grow in my career, as well as how
to contact them. Additionally, | know what projects
they are working on, and where to direct other stu-
dents and veterinarians inquiring about how to get
involved in a particular facet of aquatic medicine. |
look forward to seeing these people again when con-
ferences are face-to-face again.
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Photo 3.
Fish surgery lab team with their respective
organs removed during surgery:
from left to right: Jill Western (me) with spleen,
Ivy Sudduth with an eye, Sam Oakey with an eye,
Kristi Kaleel with gonads, and Dr. Jessie Sanders,
our surgery lab instructor.

From the hands-on experience to the networkin%
opportunities, | cannot recommend AQUAVET
enough for veterinary students and current veterinari-
ans interested in pursuing aquatic medicine. The
knowledge I've obtained and the connections I've
made from the course will follow me throughout my
career. It's another experience I've had that makes me
so grateful to have stumbled into aquatic medicine.
Looking forward to participating in AQUAVET® Il in the
future!

Discover core knowledge, skills & experience
needed to become a WAVMA Certified Aquatic
Veterinarian (CertAqV)

Did you know that WAVMA'’s CertAqV Program offers
members the opportunity to become recognized and
certified as having competency in 9 core areas deemed
necessary to practice aquatic veterinary medicine?
Find out more information online at:
http://www.wavma.org/CertAqV-Pgm.

TO SUPPORT FUTURE
STUDENT SCHOLARSHIPS, PLEASE
MAKE A DONATION TODAY
TO THE SCHOLARSHIP FUND!

WWW WAVMA.ORG/
SCHOLARSHIPS.
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John L. Pitts Aquatic Education Award Report
Pablo Moron-Elorza

INTRODUCTION:

My name is Pablo Morén-Elorza, | am a 27-year-old
Veterinarian, and | am currently enrolled in a PhD in
Veterinary Medicine program entitled “Advances in
Elasmobranch Medicine: Pharmacokinetics of Meloxi-
cam and Clinical Contributions to Shark and Skate
Blood Analysis.” In June 2022, | presented a proposal
for the John L. Pitts Aquatic Veterinary Education
Award to help me support the research projects includ-
ed in my PhD during this year. In September 2022, |
was told that | had been selected to receive financial
support in the amount of $500. The following report is a
description of the work developed and the results ob-
tained during the last year.

DESCRIPTION OF THE RESEARCH WORK:

The Doctoral Thesis is carried out in the Depart-
ment of Pharmacology and Toxicology of the Faculty of
Veterinary Medicine from the Complutense University
of Madrid, together with the Department of Veterinary
Medicine of the Oceanografic of Valencia. The objec-
tive of this Doctoral Thesis is to provide new infor-
mation that increases the existing knowledge regarding
the clinical and therapeutic management of elasmo-
branchs. This project is intended to provide results
than can improve dosing regimens and optimize phar-
macotherapeutic protocols of the anti-inflammatory
drug meloxicam in sharks and skates. Furthermore,
this Thesis also aims to increase the understanding
and interpretation of the main hematological, biochemi-
cal, and plasma protein electrophoresis parameters in
this group of animals. For the development of this work
two model species have been used: the Nursehound
Shark (Scyliorhinus stellaris), and the Undulate Skate
(Raja undulata). These two species were selected be-
cause they are present in Spanish coastal waters, they
are medium sized which allow a safe and easy han-
dling, and both are present in most European public
aquariums.

To achieve the proposed objectives, the experi-
mental part of the Thesis that involved handling and
sampling of elasmobranchs was carried out mostly in
collaboration with the Oceanografic of Valencia. During
the PhD program, multiple collaborations were also
developed with different Spanish aquariums. Sampling
was carried out in the following: Aquarium Finisterrae
(Corufa), Bioparc Aquarium (Gijon), Cantabrian Mari-
time Museum (Santander), Acuario de Sevilla (Seville)
and Poema del Mar Aquarium (Las Palmas de Gran
Canaria).

We are currently working on writing the Doctoral
Thesis Manuscript, which It is intended to be presented
as a compendium of published works and defended at
the Complutense University of Madrid in March-April
2023.

RESULTS OBTAINED:

To facilitate the interpretation and evaluation of the
results achieved during 2022, the scientific activities
conducted within the PhD have been divided into two
sections: scientific publications and participation in
conferences.

SCIENTIFIC PUBLICATIONS PRODUCED
DURING THE LAST YEAR AND INCLUDED
IN THE DOCTORAL THESIS WORK: )
_Article 1. Moron-Elorza P, Rojo-Solis C, Alvaro-
Alvarez T, Valls-Torres M, Garcia-Parraga D, Encinas
T. (2022) Pharmacokinetic studies in elasmobranchs:
Meloxicam administered at 0.5 mg/kg using intrave-
nous, intramuscular and oral routes to nursehound
sharks (Scyliorhinus stellaris). Front Vet Sci 9. [Q1
[1=0.72 SJR Vet Sci 2021; Q1 (D1) 11=3.47 JCR Vet.Sci
2021] https://doi.org/10.3389/FVETS.2022.845555
~ Article 2. Moron-Elorza P, Rojo-Solis C, Alvaro-
Alvarez T, Valls-Torres M, Garcia-Parraga D, Encinas
T. (2022). Pharmacokinetics of meloxicam after single
1.5 mg/kg intramuscular administration to nursehound
sharks (Scyliorhinus stellaris) and its effects on hema-
tology and plasma biochemistry. J Zoo Wild Med 53
(2):393-401 [Q2 11=0.34 SJR Vet Sci 2021; Q4 11=0.806
JCR Vet Sci 2021], https://doi.org/10.1638/2021-0144
Article 3. Morén-Elorza P, Cariizares-Cooz D, Rojo
-Solis C, Alvaro-Alvarez T, Valls-Torres M, Garcia-
Parraga D, Encinas T. (2022) Pharmacokinetics of the
Anti-Inflammatory Drug Meloxicam after Single 1.5 mg/
kg Intramuscular Administration to Undulate Skates
(Raja undulata). Vet Sci, 9, 216. [Q1 11=0.52 SJR Vet
Sci 2021; Q2 11=2,518 JCR Vet Sci 2021].
https://doi.org/10.3390/vetsci9050216 )
_ Article 4. Moron-Elorza P, Rojo-Solis C, Alvaro-
Alvarez T, Valls-Torres M, Garcia-Parraga D, Encinas
T. (2022). Pharmacokinetics of meloxicam after multi-
ple 1.5 mg/kg administration to nursehound sharks
(Scyliorhinus stellaris). [Under review for publication in
VAA Q1 11=0.58 SJR 2021 Vet Sci; Q2 11=1,763 JCR
Vet Sci 2021].
_Article 5. Moron-Elorza P, Steyrer C, Rojo-Solis C,
Alvaro-Alvarez T, Valls-Torres M, Encinas T, Garcia-
Parraga D. (2022). Hematology and Plasma Biochem-
istry Reference Values of Juvenile Undulate Rays
(Raja undulata) Under Human Care. J Zoo Wild Med
53(3):504-514 [Q2 0.34 SJR 2021 Vet Sci; Q4 11=0.806
JCR Vet Sci 2021]. https://doi.org/10.1638/2021-0140
_Article 6. Morén-Elorza P, Rojo-Solis C, Steyrer C,
Alvaro-Alvarez T, Valls-Torres M, Encinas T, Garcia-
Parraga D. (2022). Hematology and Plasma Chemistry
Reference Values in Nursehound Sharks (Scyliorhinus
stellaris) Maintained Under Human Care. Frontiers Vet
Sci [Q1 11=0.72 SJR 2021 Vet Sci; Q1 (D1) 11=3.47
JCR Vet.Sci 2021].
https://doi.org/10.3389/fvets.2022.909834
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Article 7. Morén-Elorza P, Rojo-Solis C, Steyrer C,
Alvaro-Alvarez T, Valls-Torres M, Encinas T, Garcia-
Parraga D. (2022) Increasing the Data on Elasmo-
branch Plasma Protein Capillary Zone Electrophoresis:
Electrophoretogram Description and Reference Values
in the Undulate Skate (Raja undulata) and the Nurse-
hound Shark (Scyliorhinus stellaris) Maintained Under
Human Care. BMC Vet Res 18, 380 [Q1 1I=0.61 SJR
Vet Sci 2021; Q1 11=2.792 JCR Vet Sci 2021].
https://doi.org/10.1186/s12917-022-03478-z.

PARTICIPATION IN NATIONAL AND INTERNATION-
AL CONFERENCES DURING THE LAST YEAR:

October 17-22, 2022 — Participation with a poster
at the International Conference “Sharks international”.
Valencia Spain. Poster: Moron-Elorza P, Rojo-Solis C,
Steyrer, C, Encinas T, Alvaro-Alvarez T Valls-Torres
M, Encinas T, Garcia- Parraga D. Cap|llary Zone Plas-
ma Protein Electrophoresis Analysis in Nursehound
Sharks (Scyliorhinus stellaris) Maintained Under Hu-
man Care.

May 24-28, 2022 — Participation as a speaker at
the International Conference “The Zoo and Wildlife
Conference (EAZWV)” Emmen, The Netherlands. Lec-
ture: Mordn-Elorza P, Steyrer C, Rojo-Solis C, Encinas
T, Alvaro-Alvarez T, VaIIs Torres M, Garcia-Parraga D.
Blood cell morphology and hematology reference inter-
val determination in nursehound sharks (Scyliorhinus
stellaris) under human care.

May 16-26, 2022 — Participation as a speaker at
the “International Association of Aquatic Animal Medi-
cine (IAAAM)” Online. Lecture: Moron-Elorza P, Rojo-
Solis C, Alvaro-Alvarez T, Valls-Torres M, GarC|a—
Parraga D, Encinas T. Increasmg the Dosage Phar-
macokinetics of Meloxicam after Single Administration
of 1.5 mg/kg PO and IM in Nursehound Sharks
(Scyliorhinus stellaris).

May 31-April 2, 2022 — Participation with a poster
at the International Conference ‘Il International Meet-
ing on Zoo Research, Conservation and Biodiversity.

Serengeti-Park” Hodenhagen, Germany. Poster:
Morén-Elorza P, Steyrer, C, Rojo-Solis C, Encinas T,
AlvaroAlvarez T Valls-Torres M, Garcia-Parraga D.
Determination of Juvenile Hematologlcal Reference
Intervals in the Undulate Skate (Raja undulata) under
human care.

February 17, 2022 — Presentation entitled “Fish
Medicine” at the Veterinary Conference of Master D
Madrid (Spain).

CONCLUSIONS:

To conclude, | consider that being selected for the
2022 John L. Pitts Aquatic Veterinary Education
Awards Program has been great help to enhance the
work of my Doctoral Thesis during the last months.
This award allowed me to enrich both the research and
the divulgation activities included in my PhD, maximiz-
ing my possibilities to assist international conferences,
gain valuable experience and share our work. For all
this, | thank the World Aquatic Veterinary Medical As-
sociation and the John L. Pitts Aquatic Veterinary Edu-
cation Awards Program.

Figure 1. Above Left: Meloxicam IM administration to
an adult Nursehound Shark (Scyliorhinus stellaris)
during one of the pharmacokinetic studies included

in the PhD. Quarantine facilities of the Oceanografic

of Valencia Aquarium (Valencia, Spain).

Figure 2. Below: Adult Nursehound Shark
(Scyliorhinus stellaris) maintained at “Puerto” exhibit,
Oceanografic of Valencia Aquarium (Valencia, Spain).

Discover core knowledge, skills & experience
needed to become a WAVMA Certified Aquatic
Veterinarian (CertAqV)

Did you know that WAVMA'’s CertAqV Program offers
members the opportunity to become recognized and
certified as having competency in 9 core areas deemed
necessary to practice aquatic veterinary medicine?
Find out more information online at:
http://www.wavma.org/CertAqV-Pgm.
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John L. Pitts Aquatic Education Award Report
Emi Retter
NCSU CVM, Class of 2023

Thanks to the generous financial assistance of
the John L. Pitts Aquatic Veterinary Education
Award, | was able to complete a four-week extern-
ship at the Shedd Aquarium in Chicago, lllinois, in
September 2022. | had the pleasure of learning from
Drs. Matt O’Connor, Karisa Tang, Bill Van Bonn, and
one of the current zoological medicine residents at
the University of lllinois. The typical day varied great-
ly, and included wellness exams, quarantine exams,
diagnostics, animal training, pathology, and surgery.

The best part about externing at Shedd was the
diversity of species — | was able to participate in the
care of teleosts, elasmobranchs, reptiles, amphibi-
ans, birds, and marine mammals. One of my most
memorable patients was a silver carp with a head
wound. | did my PhD research on silver carp in llli-
nois, and this fish is generally disliked in the United
States due to its invasive nature and disruptive jump-
ing behavior. | never would have imagined having a
silver carp as a patient, let alone providing it with
such a high standard of veterinary care! It was a “full
circle” moment in my career, and | definitely appreci-
ated the opportunity to participate in that case.

7 B3 il P =
. - - A . i .
AP P W L.

v - e - - " K i% \
. % . y T

) e -
- é‘}"" " LA WO

Photo 1.
Silver and bighead carps
from Shedd's collection.
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Photo 2.
Venipuncture on a blue-tongued skink.

Other memorable patients include a baby bonnet-
head shark that received a blood transfusion, the con-
tinuous parade of geriatric (and dramatic) penguins,
and a three-month-old California sea lion that arrived
at Shedd during my externship. The latter inspired my
student presentation topic for the externship: neonatal
care and hand-rearing of pinnipeds. As a self-
proclaimed “fish person,” | was surprised at how much
| enjoyed working with the marine mammals during
this experience. Every day at Shedd was interesting!

While | learned a lot about medicine during this ex-
ternship, | also learned a lot about the “soft skills” of
veterinary medicine, such as how to manage aquarist/
keeper expectations for a beloved patient, the im-
portance of building trust with a team, and the role of
the veterinarian in promoting changes in animal care.
The veterinary team at Shedd works well with each
other as well as with the rest of the aquarium staff, and
it shows in the standard of care that they are able to
provide to their animals. In my future career as an
aquatic animal veterinarian, | aspire to treat both peo-
ple and animals with the same kind of respect | ob-
served at Shedd Aquarium.

| am honored to have received this award and
would like to extend gratitude to WAVMA and the John
L. Pitts Scholarship Committee for selecting me as a
recipient.

Discover core knowledge, skills & experience
needed to become a WAVMA Certified Aquatic
Veterinarian (CertAqV)

Did you know that WAVMA'’s CertAqV Program offers
members the opportunity to become recognized and
certified as having competency in 9 core areas deemed
necessary to practice aquatic veterinary medicine?
Find out more information online at:
http://www.wavma.org/CertAqV-Pgm.

30 THE WORLD AQUATIC VETERINARY MEDICAL ASSOCIATION


http://www.wavma.org/CertAqV-Pgm

Volume 16, Number 4 THE AQUATIC VETERINARIAN Fourth Quarter 2022
STUDENT REPORTS

i V5

, 2023 John L. Pitts Aquatic Veterinary ;‘
p) » Education Awards Program < s

For Veterinary Students & Recent Graduates

This Program was established in 2010 to honor the contributions of John Leland Pitts, DVM (1941-2009)
in advancing the discipline of aquatic veterinary medicine and his dedication to helping veterinary students
and recent veterinary graduates navigate their way into highly rewarding careers in aquatic medicine.

The John L. Pitts Aquatic Veterinary Education Awards Program is pleased to offer financial support to
veterinary students or recent graduates of recognized veterinary schools. The purpose of the awards are
to provide an opportunity for recipients to explore a career in aquatic veterinary medicine. These activities
or projects must be completed between October 1, 2022, and February 1, 2024. Current veterinary
students and veterinarians who have graduated in the past 24 months are eligible for awards.

Applicants who are interested in aquatic medicine but have previously had limited ability or opportunity to
get involved are encouraged to apply.

Awards (typically $250-$1,000) may be used towards offsetting personal costs for:

e Travel, accommodation, and/or registration at aquatic veterinary conferences,
symposia and other continuing education and professional development (CEPD)
meetings; including on-line CEPD

e Travel, accommodation, and other activities directly associated with externships
or clinical experiences that expose individuals to aquatic veterinary medicine

e Equipment and supplies needed for aquatic veterinary research projects not
funded by other sources

Individuals who receive an award must provide a written report after completing their
activity for publication in The Aquatic Veterinarian and are encouraged to give a presentation about
their experience to other veterinary students.

Applications

Applications will be accepted from veterinary students currently enrolled or recent graduates (within the
past 24 months of the application deadline) of any veterinary school or college worldwide that awards a
degree allowing the person to practice veterinary medicine. Incomplete applications and applications from
previous recipients will not be considered. Applications must be completed in English.

Applications will open January 09, 2023 and the application form and additional information will be

available at hittp://www.wavma.org/scholarships

P- Applications for the 2023 Program will close on March 01, 2023
Recipients will be notified around May 1%, 2023

Questions? Please contact PittsEduAwards-Admin@wavma.org

December 2022
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Display tanks of giant groupers and sea nettles
at the Nausicaa Aquarium.
Photos by Komsin Sahatrakul, DVM, CertAqV
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International Aquarium
Congress (IAC2022)
Nausicaa, France

YL-‘\
IAC 2022

International ’\nlunluvn( ngre

Komsin Sahatrakul,
DVM (Hons), CertAqV
Certified Aquatic Veteri-
narian (Singapore)

The 11" International Aquarlum Congress (IAC)
was held this year from 30 October to 4 November
2022 at the Nausicaa - Centre National de la Mer in
Boulogne-sur-Mer, France. There were over 250 pub-
lic aquarium professionals from all over the world at-
tending the conference. With the support of the Inter-
national Aquarium Network (IAN), the International
Aquarium Congress is held every 3-4 years. The previ-
ous |IAC took place in Fukushima, Japan in 2018. Due
to unprecedented circumstances of the COVID-19
pandemic, we were unable to meet for over two years,
and so, just like every other international conference,
the IAC had to be postponed. As the border re-
strictions started to ease, IAC was able to occur in
Boulogne-sur-Mer in November 2022 as a hybrid con-
ference, both physical and virtual, which corresponds
with the current situation.

More than 250 public aquarium enthusiasts from
around the world attended the conference and brought
together a wide range of topics to discuss how public
aquariums can actively contribute to protecting our
blue planet's ocean resources. Public aquariums are
undoubtedly a crucial part of this sector, as they serve
as a vital link between science and society, thus
providing a unique opportunity to engage with nature
in a meaningful way. Hence, they play a vital role in
providing information about conservation, biodiversity,
and the threats posed by man-made climate change,
including bringing awareness to the public about ac-
tions that are taken.

Photos 1 and 2: Dr. Alistair Dove from Georgia Aquari-
um presented the Stegostoma tigrinum Augmentation
and Recovery (StAR) project, which takes a bold ap-
proach to conservation of the Zebra Shark (previous
photo). Tom Verhoeven from De Jong Marine life dis-

cussed about marine ornamental fish culture in the
future as a sustainable practice (below)
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The four-day conference was a great opportunity
for participants to discuss a wide range of initiatives,
best practices, and recent developments within the
field. Over 80 presentations were delivered, and 200
public aquariums from five continents agreed on these
three key points:

e Raising public awareness and mobilizing their
audiences

e Commitment to the United Nations’ sustainable
development objectives through the Decade of
Ocean Sciences

e Establishing educational and scientific programs

Participants were also allowed to visit the aquarium
on their own during the conference. There are two
trails for aquarium walking: Journey on the high seas,
and Shore and mankind. Furthermore, participants
also had the opportunity to participate in a variety of
free activities, such as a behind-the-scenes tour, a
spectacular augmented reality experience with
GRAND LARGE at High Seas tank, a guided tour of
the Boulogne-sur-Mer old town, and a visit to the fish
market and fish auction.

Photo 3:
Congress
participants

" are offered
exclusive tours
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Nausica3a

BOULOGNE-SUR-MER

Photos 4 and 5 (above):
During our visit, the aquarium staff provided us with
both knowledge and fun as we toured their facility.

Nausicaa aquarium is located in Boulogne-sur-Mer,
just 2% hours north of Paris. There are over 58,000
creatures, representing more than 1,600 species of
aquatic animals. It was opened in 1991 and has wel-
comed over 19 million visitors since then. The aquari-
um is already one of the largest in the world and Eu-
rope’s biggest aquarium, and is continuing their devel-
opment, adding to the facility's size and length, which
they began constructing in 2018, to complete its exten-
sion. Phase one has completed and is now operation-
al, while phase two will open in the first half of 2025,
after being postponed due to the COVID-19 pandemic.

¥ |
(\FIR R IR ‘

Photo 6: Featuring a stunning viewing panel measur-
ing 20 x 5 meters (100 square meters), High Seas
habitat, is home to 40 species of sea creatures,
including sandbar sharks, sardines, spinefoots,
and of course, the giant oceanic manta ray.

Photos 7 and 8: Giant Manta Ray (above);
This is an awe-inspiring exhibition in which you
can immerse yourself in the deep blue sea by

discovering through an incredible window (below).

Photos 9 and 10: Display of small sea creatures
(above) and giant groupers (below).
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7 Photo » 6: Freshwater exhibit (below).

I TR

Nausicaa Aquarium has done a fantastic job of dis-
playing each habitat in a very appealing way. There
have been a lot of technological advances used in the
making of Nausicaa that have made it not only more
than just a public aquarium, but an exciting, education-
al, and scientific attraction all at the same time.
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. Photos 17 and 18:
African penguin
display
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Photos 1 and 22: At the end of the visit, audiences
will encounter 'the Eye of the Climate' exhibition, which
displays and raises awareness of climate change.

Finally, at the end of the conference, the participants
enjoyed the opportunity to dine in front of Nausicaa's
enormous High Seas tank during the post-conference
Gala dinner. Certainly, both in terms of the food as well
as the ambience of the dinner, it was a fantastic night.
Nevertheless, attendees enjoyed the Mariachi band's
performance, highlighting Mexico's upcoming hosting of
the next IAC.

Photos 19 and 20: .
From the window, visitors can view the back of the Photos 23, 24, 25: The gorgeous exhibit High Seas
house and the filtration system. Staff members were is the backdrop for the gala dinner.

feeding sharks and manta rays on the image below.

A votre
santé!

There is
. * nothing
" Dbetter than
~ good wine
and a
perfect
lamb shank
for dinner.
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Determination of Edwardsiella tarda Median
Lethal Dose (LDso) in Nile tilapia
(Oreochromis niloticus)
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Abstract

Edwardsiella tarda is a severe fish pathogenic
bacteria circulating in both cultured and wild fish
species, with a broad host range and geographical
distribution. The experimental infection of Nile tilapia
with Edwardsiella tarda was conducted to determine
its Median Lethal Dose (LDsp). Fifty (50) live fish of
75 gram body weight were acclimatized and divided
into 5 equal groups of 10 fish. Each group was ran-
domly assigned to treatments of 10°, 10, 108, 10°
cfu/ml dilutions or control (PBS). Previously isolated
laboratory stock of Edwardsiella tarda KOCT4', was
intraperitoneally injected into each fish in the test
groups respectively, while PBS was used for the
control group. The calculated LDs, value was
1.6x108 and the infected fish showed hemorrhages,
skin ulcers, swollen abdomen, vertical hanging and
loss of pigment. Results from this study will be very
useful for further pathogenicity studies and facilita-
tion of vaccine development.

Key words

Edwardsiella tarda

Median Lethal Dose (LD50)
Nile tilapia

Mortality

Introduction

Fish production has increased globally over the
last several years with supply increasing at an aver-
age annual rate of 3.2 percent, outpacing world pop-
ulation growth at 1.6 percent (FAO, 2014). In 2016,
production was estimated at about 171 million tons
while world per capita apparent fish consumption
increased from an average of 9.9 kg in the 1960s to
20.2 kg in 2016 (FAO, 2018). As a valuable source
of animal protein, minerals and vitamins that are es-
sential requirements in human diets, fish occupies a
unique position in the agriculture sub-sector in the
world economy with immense contribution to the

food and nutritional security, employment and national
revenues (AU-IBAR, 2016). Aquaculture has the poten-
tial to make significant contributions to food, nutritional
security and income generation. To meet the growing
demand for food fish, there has been an effort to in-
crease fish production through intensive farming in
ponds and cages, especially on Lake Victoria in Ugan-
da.

Due to increased intensification and rapid develop-
ment of aquaculture in East Africa, the risk of fish dis-
eases and disease outbreaks has also increased.
Aquatic animal disease outbreaks impact aquaculture
investments at farm and national levels, in terms of
costs associated with disease management and re-
duced levels of production and returns (FAO, 2000).
Bacteria are the most common pathogens of cultured
warm water fish, and cause major losses to the fresh-
water aquaculture industry in the world. They are also
the most prevalent cause of morbidity and mortality
among wild fish populations. Out of the most annihilat-
ing bacteria, motile Aeromonads and Edwardsiella sp.
are the most significant. Edwardsiella tarda is one of
the commonly found pathogens causing diseases that
lead to mass mortalities in various populations and age
groups of fish (Mohanty and Sahoo, 2007).

Cases of aquatic disease leading to mortality rates
of 60% have been reported in hatcheries and grow-out
systems in Uganda (Akoll and Mwanja, 2012). Evi-
dence from a number of studies shows that disease
incidences in the aquaculture and fisheries industry
have the capacity of causing huge economic loss, as
occurred in Asian countries where massive expansion
in the aquaculture industry preceded fish health capa-
bilities, which cost the industry heavily (AU-IBAR,
2016).

Edwardsiella tarda is a Gram-negative, short, rod—
shaped, facultative anaerobic bacterial organism of
about 2-3 ym in length and 1 ym in diameter (Woo and
Bruno, 2010). Generally they are motile, while isolates
from red sea bream and yellowtail are non-motile
(Matsuyama et al.,, 2005). According to Ishihara and
Kusuda, (1982), E. tarda can survive at 0—4% sodium
chloride, pH 4.0-10.0, and 14-45°C. Its biochemical
characteristics are catalase positive, cytochrome oxi-
dase negative, indole and hydrogen sulfide production,
glucose fermentation, and reduction of nitrate to nitrite
(Woo and Bruno, 2010).

Edwardsiella tarda has been isolated in many fish
farms in East Africa in both symptomatic and asympto-
matic fish (Walakira et al., 2014; Wamala et al., 2018).
E. tarda is known to affect economically important fish
species, including Japanese eel (Anguilla japonica),
red sea bream (Pagrus major), yellowtail (Seriola quin-
queradiata), channel catfish (/ctalurus punctatus), and
turbot (Scophthalmus maximus) worldwide (Yasunaga
et al., 1982; Nougayrede et al., 1994). Edwardsiellosis
has also led to serious economic losses in the produc-
tion of olive flounder (Japanese flounder; Paralichthys
olivaceus), the most important fish species in South
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Korean aquaculture, with production valued at 489.7
billion Korean Won (40 922 MT), which corresponds to
56.5% of total fisheries production in 2010 (Bang et al.,
1992; KOSTAT, 2011). Despite several previous prev-
alence studies on E. tarda, its pathogenic count that
amounts to LDsp in Nile tilapia is somewhat unclear as
it varies in different studies and has not been studied in
Uganda. This study therefore estimated the LDsy as
the virulence evaluation for this bacterium in Nile tilapia
in Uganda.

Study Design

The study was entirely experimental and Complete-
ly Randomized experimental Design (CRD) was used
(random selection and random assignment to treat-
ment and control groups). However, fish samples for
the experiment were collected purposively as the tar-
get was on the source/farm with no history or signs
and symptoms of parasites and diseases.

Sample size

The Resource Equation Method based on law of
diminishing return (Charan and Biswas, 2013) was
used to determine the sample size. This method was
used as an option to the power analysis method, which
requires standard deviation and effect size that must
be gotten from similar previous studies or pilot studies
of the same nature.
Sample size = Number of individual animals targeted
in each group - Number of groups intended

Treatments

Fifty (50) live fish (75 g body weight) were collected
from Aquaculture Research and Development Center
of National Fisheries Resources Research Institute
(ARDC-NaFIRRI) and transported in an open tank with
aeration to Makerere University College of Veterinary
Medicine, Animal Resources and Biosecurity for exper-
imentation. Samples were divided into 5 equal groups
of 10 fish, each group was randomly assigned to treat-
ments of 10°, 10’,10° and 10° cfu/ml dilutions with one
overall control group. Before treatment, the fish were
acclimatized for a period of two weeks in dechlorinated
municipal water in 60 Liter plastic tanks, a quarter of
the water was changed twice daily. All the fish were
fed on 30% CP feed (2 mm pellets) at a rate of 3%
body weight, except one day prior to and after inocula-
tion or handling. Dissolved oxygen was maintained by
continuous aeration and pH and temperature were
monitored on a daily basis using a pH/Temperature
meter throughout the experimental period.

Edwardsiella tarda KOCT4’ was cultured in Tryptic
Soy Broth and incubated at room temperature (25-27°
C) for 24 hours, the concentration of the stock culture
1.5x10° cfu/ml was determined by drop plate counting.
The stock culture was subjected to serial 10-fold dilu-
tion to obtain 10° 108, 107, 10° cfu/ml solutions and
used immediately. Fish were intraperitoneally
(intracelomically) exposed by injection (using 25 gauge

needles on 1 ml syringes) with 0.1 ml bacterial suspen-
sions in their respective dilution groups and 0.1 ml PBS
for the control, after anesthesia with MS-222 at 100
mg/l. The experiment was monitored for a period of
four weeks for mortalities and clinical signs.

Freshly dead fish were removed from tanks and rec-
orded on a daily basis, when present. Freshly dead/
moribund fish from each group were dissected and
their liver, spleen, gut, gills and head kidney inoculated
on Tryptic Soy Agar by stamp plating to confirm the
presence of E. tarda.

LD50 was calculated following the Reed and
Muench (1938) method:

[(Mortality at dilution next above 50%) - 50%]

LDso =
[(Mortality next above 50%) - (Mortality next below 50%)]

Data Analysis

Data on mortalities was entered, cleaned in Mi-
crosoft Excel and exported to SPSS for analysis by non
-parametric Independent-Samples Kruskal-Wallis test,
with 95% level of confidence to detect the effect of
treatment.

Results

The first death in the experiment was recorded in
10" dilution four days post infection (Table 1) and the
first manifested clinical signs were hemorrhages on the
skin and caudal fin. Pathological lesions in internal or-
gans included tiny black spots in the liver and the kid-
ney. The clinical signs observed were generally much
more severe in fish infected with dilutions 10% and 10°
regardless of number of days post infection than in oth-
er dilutions.

On the fifth day, the second mortality was recorded
in 10° dilution followed by one mortality in 10°, the last
dilution to have first mortality was 10° at day seven post
infection (Table 1). The highest mortality (3 fish) in a
single day was recorded in 10° at day eleven post in-
fection. No mortality was recorded in the control group
throughout the experimental period. At day nine and
day thirteen, no mortality was recorded in any of the
dilutions. The LD50 value was determined at the 14™
day and the calculated value was 1.6x10°.

The experiment was further monitored up to day 28
post infection and after day fourteen, no mortality was
recorded for four consecutive days in all dilutions until
day nineteen in 10® (Table 2). At twenty days post in-
fection, all the fish in 10° dilution had died and in 10®
the last fish died on day twenty two. By the end of the
twenty-eight days of the experiment, four fish and sev-
en fish survived in dilutions 107 and 10°, respectively
(Table 2). All the fish in the control survived.

E. tarda was recovered from dead fish after stamp
plating the liver, kidney, gills, spleen and the intestines
on nutrient agar plates and sub culturing on TSA
plates. Small round raised whitish-cream colonies de-
veloped after 18-24 hours of incubation at room tem-
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perature (25-27°C). The mean water temperature and
pH throughout the experiment was 22+1.6°C and
7+0.6, respectively. There was no significant difference
in percentage mortality of treatment among different
concentrations, p =0.406.

Table 1: Daily and total cumulative mortalities,
percentages 14 days post infection

Total Total | Percent-
Num- Number of mortalities per day (Days 1-14) mor- age
Dilution ber tality = mortality
offish 1 2 3 /4 |5 6 7 9 10 11 12 13 |14
1.5x10° 10 0/0 0|0 1|0 1 0 o0 0 0 0 0 2 20
1.5x10" 10 0/0 0|1 0 0 O 0 o0 2 0 0 0 4 40
1.5x10® 10 0/0 0|0 0|0 1 0|0 2 0 0 0 5 50
1.5x10° 10 0O 0 0 0 O 1 0 0 2 3 1 0 1 8 80
PBS 10 0O 0 0 0 O o0 O 0|0 0 0 0 0 0 0
Table 2: Daily and total cumulative mortalities,
percentages 15™-28" day post infection
Total Total @ Total
Num- Number of mortalities per day (15"-28" day) mor- | Pereent
Dilution @ ber tality | mortality
g;h 15 16 17 18 |19 |20 21 22 23 24 25 |26 27 | 28
1.5x10° | 10 0 0O 0 0 |0 1 10 0 |0 |0 0 0 0 0o 1 30
1.5x10" | 10 0 0O 0 0 |0 0 |1 0 |0 |0 1 0 0 0 2 60
1.5x10® 10 1 0O 0 0 |1 1 1 1 0 |0 0 0 0 0 5 100
1.5x10° 10 0 0O 0 0 o 2 |0 0 |0 |0 0 0 0 0 2 100
PBS 10 0 0O 0 0 o 0 |0 0 |0 |0 0 0 0 0 O 0
Discussion

The median lethal dose of bacterium is the assess-
ment of the virulence which is determined by a number
of mechanisms. The median lethal dose of E. tarda in
Nile tilapia obtained in this study was found to be
1.6x108 cfu/ml at day 14 post infection. This revealed
that the E. tarda strain KOCT4’ was moderately viru-
lent according to the degree of virulence as described
by Pu et al. (2007). These results are similar to previ-
ous reports by both Baxa et al. (1990) and Mostafa et
al. (2008) where E. tarda LD50 were determined at
7.9x10° cfu/ml and 2.8x10° cfu/ml with similar clinical
signs and symptoms exhibited by the experimental fish
at 5-7 days and 7-15 days post infection.

However, results in this study differ from LD50 val-
ues previously determined in a number of other stud-
ies. Abraham et al. (2015) calculated the value of LD50
to be 1.68x10” cfu/ml in a twenty-two days experiment.
Also, Pridgeon et al. (2014) reported an LD50 value of
E. tarda isolates from Southern flounder in Nile tilapia
at 1.1x10” cfu/ml when Nile tilapia were exposed by
intraperitoneal injection. Variations in median lethal
dose values could probably be due to differences in the
involved strains. Variations in strains of Nile tilapia
used in these experiments could have led to differ-
ences in response to the infection and development of
immunity against the pathogen over time. Furthermore,
environmental conditions under which the experiments
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were conducted may have influenced the virulence
and pathogenicity of E. tarda (Leung et al., 2012) fol-
lowing optimization strategies.

Infected fish clinically presented with hemorrhages,
ulcers, swollen abdomen, vertical hanging, and loss of
pigment. These observations are similar to what was
reported earlier, although varied in LD50 values. Differ-
ences in the days at which the fish died and the num-
ber of fish that survived as the days of the experiment
increased suggests the differences in the development
of immunity in individual fish’s body against the patho-
gen, which could include response to stress by other
fish in the same tank among others (Leung et al.,
2012). Fish that survived in pathogen concentrations
of 10° and 107 until day 20 of the experiment could
have fully developed immunity against E. tarda. This is
supported by the fact that there were neither clinical
signs nor pathological features of the disease in fish
after 20 days of the experiment, which suggests that
the pathogen can be found as well in fish that appear
asymptomatic.

The ability of a pathogen to cause a disease de-
pends on a number of factors and processes that inter-
act and result into the disease (Park et al., 2012; Rob-
erts, 2012). Different clinical signs of the disease are
attributed to different virulence factors of a particular
pathogen. A number of virulence factors are known to
facilitate the pathogenicity of E. tarda, the major fac-
tors are reported to be a Type lll secretion system
(T3SS), and a Type VI secretion system (T6SS), which
are essential for the survival, replication and virulence
of the bacteria in the host’s body (Nakamura et al.,
2013; Xie et al., 2014). They produce different effec-
tors that exploit the host’s environment. T3SS secretes
needle complex proteins that make the pathogen able
to avoid killing by phagocytes.

Edwardsiella tarda also has a range of regulatory
systems that can react to environmental changes such
as pH, temperature, osmolarity, presence of antimicro-
bial peptides and nutritional value changes or shortag-
es that contribute to its survival in the host (Leung et
al., 2012; Mendez et al., 2012; Park et al., 2012). The
initiation and expression of the pathogen’s virulence
factors depend on these environmental factors (Leung
et al., 2012). Ullah and Arai (1983b) demonstrated that
E. tarda has exo-enzymes with haemolysins and
dermatoxins activities which confer pathogenicity on
the bacteria, and they have been associated with clini-
cal signs like hemorrhages, ulcers and depigmentation
in infected fish. These clinical signs were among those
that were observed in this study, this together with the
confirmed re-isolation of E. tarda from the kidney, liver,
spleen and intestines of dead fish confirms that the
development of the disease clinical signs and mortali-
ties were due to the inoculated E. tarda.

Results of this study show that E. tarda is a virulent
pathogen and could have been more virulent by en-
hancement through prior inoculation and re-isolation
before using it for the main study. However, further

studies need to be done to clearly understand its path-
ogenesis in different species of fish using different
doses and more exposure days. The results can also
be used to carry out further studies on the ultimate
effect of the pathogen on the general health of fish and
the extent of damage to the economics of the farm, as
well as the predisposing environmental conditions and
fish husbandry practices.
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Microplastics
Greta Van De Sompel, DVM CertAqV
Belgium

In March 2022, the Blue Growth Research Lab dis-
covered microplastics in the human blood for the first
time. How has this come so far? And what is more,
what can we do to prevent further damage? In 2019,
microplastics were identified as tiny pieces of plastics
with a maximum size of 5 mm. There are two kinds of
microplastics. The first sort of microplastics are the
ones that are intentionally added to daily-life products,
such as shampoo, toothpaste, face masks, etc. The
second kind of microplastics are parts of bigger
shaped plastics, for-example shopping bags, that
erode into tiny fragments. The microplastics don’t per-
ish, but stay in the environment for many years
(Bollain Pastor & Vicente Agullo, 2019).

Microplastics are everywhere in our daily lives.
They are released from the plastic bottles we drink out
of. The amount of plastic depends on the brand of the
bottle (Song et al., 2021). Fitting clothes can liberate
tiny plastics which can be inhaled (Zhang et al., 2020).
Unintentionally, humans ingest and inhale 0.1 to 0.5
grams of microplastics via these ways (Senathirajah et
al., 2021).

Whereas microplastics themselves are a threat,
they also tend to carry other contaminants with them,
such as insecticides, toxins, microbes, viruses, and
chemicals that adhere to them. This can possibly con-
tribute to drug resistance (Hirt & Body-Malapel, 2020).
It can even have an adverse effect on gut microbiota,
which is very important in the health of both humans
and animals. Further research must be done to exam-
ine the danger of chemicals being released from the
microplastics in the body (Adamovsky et al., 2021).
High concentrations of microplastics can trigger hyper-
sensitivity, detected by the increase of cytokines and
histamines in human blood (Hwang et al., 2019).

Not only humans are suffering the damage of the
microplastics, the ocean also gets overloaded with
floating and sinking microplastics. The waste in the
ocean is estimated to be 150 million tonnes (Chandran
et al., 2020). The microplastics are hardly recognisable
because they get overloaded with algae, which makes
them look like natural fragments. This leads to marine
organisms mistaking these microplastics for food. Their
size and the annex of algae makes them look edible
(Desforges et al., 2015). The microplastics enter the
organism by being eaten, or by being sucked in with
water while breathing (Li et al., 2021). This way, fish
meal made from affected fish gets contaminated with
microplastics, too (Wang et al., 2022).

Oysters are filter feeders, filtering massive amounts
of water through their gills. This is how they get infest-
ed with plastics that can interfere with their reproduc-
tion and offspring (Li et al., 2021; Sussarellu et al.,
2016). The average contamination is 0.72 particles per
individual (Keisling et al., 2020). The amount varies in

the bays due to temperature, water circulation, and the
nearby population (Lozano-Hernandez et al., 2021).
The risk to the human health from eating oysters de-
pends on whether the ingested microplastics are in-
fused with chemicals, and by the size and form of the
ingested microplastics. If the ingested microplastics
are contaminated with chemicals, they can have an
adverse effect to the oyster’s health. They can lower
micro-closure time or lower the growth rate. This is
only due to the chemicals, which wouldn’t be in the
oysters if they weren’t contaminating the microplastics
(Bringer et al., 2021). There is no proven harmful effect
of eating oysters that ingested microplastics without
chemicals (Smith et al., 2018). Oysters can egest mi-
croplastics, but some of them do not, depending on
size and form. The bigger the microplastic, the sooner
it gets egested (Ward et al., 2019).

Shrimps ingest microplastics from their food. The
microplastics enter via the mouth, passing through to
the stomach and only the smaller parts end up in the
midgut gland. The hepatopancreas is not affected
thanks to protection through the pyloric filter. The mi-
croplastics can stay for a long time in the stomach, but
the duration of this stay doesn’t affect the shrimp
(Korez et al., 2020). The microplastics loaded with
chemicals can induce an immune reaction and react
with the microbials, resulting in death of the shrimp
(Hsieh et al., 2021). Normally, the microplastics enter
the intestines and they are excreted. The shape of the
microplastic doesn’t affect egestion in shrimp. In up-
take of microplastics, only the size matters (Klein et al.,
2021). Large microplastics are kept apart and are
egested. Small microplastics enter the gastro-intestinal
system, resulting in oxidative stress (Saborowski et al.,
2022). The effect on humans when eating shrimp is
very low because the head and intestines are thrown
away (Lusher et al., 2017).

Fish reject the microplastics with mucus. The rejec-
tive behaviour is selective and less prone to selection
when there is food around the source (Ding et al,
2021). Not all plastics are ejected, as they have been
found in intestines and gills (Azevedo-Santos et al,
2019). The amount is about 0.72 mg per individual
(Thiele et al., 2021).

Microplastics bruises the intestines. They affect
respiration, development, metabolic process, and the
immune system. Altogether, they cause trauma and
dysbacteriosis (Qiao et al., 2019). Dysbacteriosis mod-
ulates the immune system, which can reduce good
physical condition and thus limit daily living
(Fackelmann & Sommer, 2019). In real life, the burden
is aggravated due to hazardous additions, sticking to
the microplastics (Adamovsky et al., 2021).

The answer to getting microplastics out of the seas
and oceans remains unsolved, as the particles are so
microscopic, they escape filtering and end up in the
ecosystem. In Europe, there is an intention of prohibit-
ing microplastics that are added to products. An effort
will be made to use biodegradable plastics (Faltstrom
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& Anderberg, 2020). Biodegradable plastics can be
enzymatically recycled to no waste (Roohi et al., 2017).
In contrast with the non-degradable plastics, the alter-
native is expensive, which is what keeps people from
using it (Yaguchi et al., 2020). Once aware of the
health risks, people can get motivated to use less plas-
tics in their daily lives, creating a better environment for
themselves and for the marine world (Garcia-Vazquez
& Garcia-Ael, 2021).
Not everything is known about microplastics. Yet,

the evolution to cope with alternatives is promising, but
far from ideal.
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ABSTRACT

In 2017, an adult female swell shark (Cephalo-
scyllium ventriosum) presented for rupture of the left
globe that was initially treated with conservative
medical management but ultimately required enucle-
ation. Inflammatory changes to the surgical site were
noted over the next three years, but the shark re-
mained overall clinically well. In 2020, the swell
shark developed loss of righting reflex and abnormal
body posture. The neurological signs progressed
despite treatment, and the shark was euthanized.

At necropsy, multiple masses were found
throughout the body. Most notable was one mass
extending from the remaining left orbital tissue along
the optic nerve that encompassed the left cerebral
hemisphere. Histologic analysis identified the brain
lesion as a poorly differentiated spindle cell sarcoma
present in the meninges and neuropil of the brain-
stem and midbrain. Metastases were identified in the
musculature and skin of the right body wall, the gills,
and an olfactory mucous membrane. Histologic find-
ings most closely resembled a malignant meningio-
ma. To the authors’ knowledge, this is the first re-
ported instance of a primary malignant sarcoma of
eye or central nervous system with metastatic
spread in an elasmobranch.

INTRODUCTION

There are an increasing number of reports of ne-
oplasia in sharks, but the incidence of recorded met-
astatic neoplasia in elasmobranchs is comparatively
scarce.”® Accessing and assessing elasmobranchs
for subtle physical and behavioral changes can have
greater logistical challenges than with terrestrial spe-
cies, making the antemortem diagnosis and subse-
quent treatment of neoplasia at any stage compara-
tively more difficult.

In this case report, the authors herein describe an
adult female swell shark that presented initially with
ocular and later with neurological signs that were
attributed to a primary cephalic or ocular sarcoma
with metastasis.

CASE PRESENTATION

In June of 2017, an adult female swell shark
(Cephalyscyllium ventriosum) at the Cabrillo Marine
Aquarium presented for left-sided corneal perforation
resulting in left globe rupture with peri-orbital and scle-
ral swelling and inflammation. The shark was other-
wise clinically healthy. Initially, conservative medical
management was elected and an ongoing course of
enrofloxacin (Bayer Corporation, Leverkusen, Germa-
ny; 10 mg/kg PO in the feed every 2-3 days) was im-
plemented. At recheck in August of 2017, the corneal
lesion appeared thickened and opaque with scarring.
The eye appeared grossly irregular in shape, but no
ongoing exudate, discharge, or other gross signs of
infection were noted. Conservative medical manage-
ment was continued. At recheck in October of 2017,
ongoing left corneal scarring was observed, but the
remaining ocular tissues protruded from the orbit. The
ocular tissue palpated as firm with no regions of floccu-
lence. As the swell shark was eating well and behaving
normally at that time, antibiotic treatment was discon-
tinued.

The shark remained clinically well and the left ocu-
lar lesion was static until October of 2018, when the
shark presented for changes to the protruding ocular
tissue, which appeared proliferative and edematous.
Palpation, external examination, and focused ultra-
sound did not reveal any areas of abscessation or any
fluid-filled tracts. Another course of enrofloxacin (Bayer
Corporation, Leverkusen, Germany; 10 mg/kg PO in
the feed every 2-3 days for three weeks) was pre-
scribed, and it was recommended to enucleate the eye
if swelling and edema did not resolve.

At recheck in April of 2019, the ocular lesion was
notably enlarged with firm white tissue that was sus-
pected to represent granulomatous scarring of the eye
and surrounding orbit. Due to incomplete healing of the
lesion with medical management, surgical intervention
was elected. In May of 2019, the swell shark under-
went routine enucleation of the remaining left-sided
ocular tissue, scar tissue, and orbital muscle and fat.
The shark was sedated with 90 mg/L buffered tricaine
methanesulfonate (MS-222) (Western Chemicals Inc.,
Ferndale, WA, USA) prior to the procedure.

Enucleation was performed in a routine fashion,
with one ligation placed around the optic nerve and
vessels with 2-0 polydioxanone (Monosorb). Hemo-
static ligature was used to control the smaller bleeding
vessels. The orbital space was closed with two mat-
tress sutures using 2-0 Monosorb. The orbital margins
were apposed in a simple interrupted pattern using 2-0
Monosorb. Post-operatively, a single injection of ceftio-
fur (Zoetis, Kalamazoo, MI; 200 mg/mL; 6.6 mg/kg IM
once) was administered, and the shark was prescribed
meloxicam (Dechra, Northwich, UK; 5 mg/mL; 0.5 mg/
kg IM every 3-5 days for two weeks) and enrofloxacin
(Bayer Corporation, Leverkusen, Germany; 10 mg/kg
PO in feed every 2-3 days for 3 weeks).

46 THE WORLD AQUATIC VETERINARY MEDICAL ASSOCIATION



Volume 16, Number 4

THE AQUATIC VETERINARIAN

Fourth Quarter 2022

CASE REPORT

In late May of 2019, prior to any suture removal, sur-
gical site dehiscence occurred, so the swell shark was
again anesthetized with 90 mg/L MS-222, and the surgi-
cal site was debrided and reclosed in a simple interrupt-
ed fashion using 2-0 Monosorb. Antibiotic regime was
changed to oral chloramphenicol (AdvaCare Pharma,
Cheyenne, WY; 250 mg capsules; 50 mg/kg PO in tube
feedings every 3-4 days for 2-3 weeks).

At recheck in June of 2019, the surgical site was heal-
ing appropriately. The external sutures were removed at
recheck in August of 2019, and the surgical site was topi-
cally flushed with diluted povidone-iodine (Betadine)
(Purdue Pharma, Stamford, CT). An additional dose of
ceftiofur (Zoetis, Kalamazoo, MI; 200 mg/mL; 6.6 mg/kg
IM once) was administered at time of suture removal and
once more a week later. Oral antibiotics were continued
for two weeks following suture removal.

The shark remained clinically well for a year with no
further surgical site complications. In June of 2020, the
shark presented for one week’s duration of anorexia and
loss of righting reflex, wherein the shark would invert its
body posture and rest in dorsal recumbency. Incidentally,
it was also noted at this visit that the swell shark had a
right pectoral girdle mass-like lesion that was later diag-
nosed through cytologic examination of a fine needle
aspirate sample as an inflamed cyst. The shark was pre-
scribed a course of ceftazidime (Novartis International
AG, Basel, Switzerland; 20 mg/mL; 20 mg/kg IM every 3
days for a total of 7 treatments).

By July of 2020, the shark remained anorexic and the
righting reflex had not normalized. To investigate a focus
for the vestibular signs, a localized ultrasound of the left
orbit, appropriately healed at this time, was performed,
and no anechoic regions consistent with fluid pockets or
draining tracts were observed. No abnormalities were
noted on physical exam. Antibiotic treatment was
changed to chloramphenicol (AdvaCare Pharma, Chey-
enne, WY; 250 mg capsules; 50 mg/kg PO in tube feed-
ings every 3-4 days for 2-3 weeks) to treat suspected
encephalitis. Euthanasia was recommended if no clinical
improvement were noted.

At recheck in August of 2020, the anorexia and loss
of righting reflex had not improved. Due to challenges in
providing medicated tube feedings, the treatment proto-
col was changed from oral to intramuscular delivery of
chloramphenicol. However, by September of 2020, the
shark’s anorexia and loss of righting reflex had not im-
proved, and the shark had developed a severe left-sided
head turn and body curvature. Euthanasia was per-
formed for humane and diagnostic purposes.

The shark was first anesthetized with 90 mg/L MS-
222. Once the shark became unresponsive to tactile
stimuli and opercular rate had slowed, 5 mL of sodium
pentobarbital (SomnaSol) (Henry Schein Animal Health,
Dublin, OH; 390 mg/mL pentobarbital) was administered
into the caudal vein. Immediately following euthanasia,
necropsy was performed, and tissues collected during
necropsy were fixed in formalin and submitted for histo-
logic analysis.

MATERIALS AND METHODS
Necropsy

At necropsy, two major findings pertinent to the
neurological and ocular abnormalities were noted. The
left orbit was filled with soft but solid off-white to tan
material with areas of white, 0.5 cm or smaller nodules.
The material tracked deep along the optic nerve to the
optic foramen. In contrast, the right orbit and right optic
nerve appeared normal. Additionally, a 10 cm x 10 cm
irregular, tan, soft subcutaneous mass in the cranio-
ventral body wall extended from the subcutis deep into
but not through the muscle layer and did not breach
the body wall.
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Figure 1.

Excised calvarium with left orbit (lower side
of photo) filled with white, firm, irregular
tissue that extends into the calvarium.
Grossly normal brain tissue is visualized
between the orbits in the section.
Partially-dissected normal right orbit
with optic nerve visualized
on upper side of photo.

(Ruler numbered in centimeters)
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Figure 2.

Dorsoventral visualization of excised calvarium
with abnormal space-occupying tan, left-sided
intracranial lesion at ventral aspect of photo.
Normal right orbit with optic nerve at
dorsal aspect of photo.

Histologic examination

The ocular and cerebral invasive, mass-like le-
sion was described histologically as a poorly-
differentiated sarcoma of the brain and meninges
characterized by spindle cells with scant eosinophilic
cytoplasm, mild to moderate anisokaryosis, vesicular
nuclei, and a mitotic index of approximately 30. Oc-
casional binucleated cells were seen. The neoplastic
cells were arranged in interlacing streams, bundles,
and short stacking palisades. Pseudorosette-like
structures were noted in the neuropil. In some areas,
cells were rounded and organized in loosely aggre-
gated, disorganized sheets, and a few swirls of neo-
plastic cells were noted. The tumor was variably ne-
crotic. There were a few metastic foci of the tumor in
the deep interstitium of the gill lamellae associated
with fusion of the affected lamellae. Metastases of
this tumor were also noted in a section of skin and
the underlying skeletal muscle (the cranioventral
subcutaneous mass), a mucous membrane lined by
ciliated epithelium presumed to be endolymphatic
duct, and one undetermined location that had no
identifiable tissue boundaries.
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Unrelated histologic lesions included mild biliary
hyperplasia and fibrosis of portal tracts in the liver with
some mild atrophy of hepatocytes; mild fibrosis and
ductular hyperplasia in the pancreas; and a few mildly
ectatic glands in the mucous membrane of the oviduct.
The remaining cartilage, inter-renal gland, kidney,
spleen, rectal gland, ovary, and spiral colon had no

abnormalities.
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Figure 3.
Neoplastic spindle cells (T) infiltrating
and separating the muscle (M).
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Figure 4.
Neoplastic cells extending into the
meninges (M) and brain (arrows).
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DISCUSSION

The term “spindle cell sarcoma” comprises any ma-
lignant tumor of connective tissue origin. Subsequently,
spindle cell sarcomas can arise anywhere in bone or
soft tissue. In small companion animal medicine, spin-
dle cell sarcomas are often noted as a slowly-growing
mass that palpates as fixed to the underlying tissue but
with indistinct borders, correlating with a primary lesion
and tendrlls that extend into the surrounding normal
tissue.* Spindle cell neoplasms have been reported in
elasmobranchs and have all been described as having
a similar visual appearance and texture. Specifically,
they have been described as white, off-white, or tan
with firm but often |rre9ular margins and occasional
nodular appearance. It is suspected that the ocu-
lar lesion was a slow growing neoplastic process,
which eventually projected “tendrils” throughout the
orbit and into the meninges and brain. The visual ap-
pearance of the metastatic muscular lesion was simi-
lar. Unfortunately, the enucleated eye was not exam-
ined histologically.

While the overall reported incidence of neoplasia in
elasmobranchs is small compared to that in companion
animal medicine, the Registry of Tumors in Lower Ani-
mals has reported a total of seven incidences of neo-
plasia within the family Scyliorhinidae, two of which
were reported in swell sharks. The tumors included an
enteric adenoma/carcinoma, a cutaneous odontoma, a
cutaneous osteoma, a cutaneous epithelioma, a cuta-
neous chondroma, and the two tumors that were re-
ported in swell sharks specmcally were a hepatic fibro-
ma and a hypodermal lipoma.*

Other neurological tumors reported in elasmo-
branchs, all of which have been benign, have included
an olfactory neuroblastoma in a spotted ratfish
(Hydrolagus colliei), a neurofiboroma in a longnose
spurdog (Squalus blainvillei), a choroid plexus papillo-
ma and a vertebral chondroma in spiny dogfish
(Squalus acanthias), a lumbar vertebral chondroma in
a shortspine spurdog (Squalus mitsukurii), and a pitui-
tary adenoma in a zebra shark (Stegosofoma tigri-
num).%

Other spindle cell sarcoma-like neoplasms reported
in elasmobranchs have included cutaneous fibrosar-
coma in a blacktip shark (Carcharhinus limbatus), gray
skate (Dipturus batis), and bull shark (Carcharhinus
leucas); a cutaneous or other fibroma in thornback
skate (Raja clavate); cutaneous myxofibroma in a
thornback skate (Raja clavate); cutaneous chondroma
in a small-spotted cat shark (Scyliorhinus canicula),
and a subcutaneous fibrous hemangioma in a stingray
(Dasyatis no species indicated). A fibroepithelial lip
polyp in a great white shark (Carcharodon carcharias)
has also been reported

Based on the suspected primary location, progres-
sion, and histologic characteristics of the spindle cell
sarcoma noted in this swell shark, the primary tumor is
suspected to be a neuronal embryonal tumor, such as
a neuroretinoblastoma. Other neuronal embryonal tu-

mors include medulloepitheliomas, neuroblastomas,
retinoblastomas, ependymoblastomas, and primitive
neuroectodermal tumors (PNETs). Neuronal embryo-
nal tumors arise from neuroectodermal progenitor cells
within the subependymal matrix Iayers They share a
common morphology and aggressive behavior.” While
neuronal embryonal tumors are common in teleosts
they have not yet been reported in elasmobranchs.”

Of speculative interest for the case reported here is
that while the meloxicam is not a verified sole therapy
for spindle cell sarcoma, in small animal companion
medicine, one treatment for spindle cell sarcomas is
metronomic chemotherapy, in which a non-steroidal
anti-inflammatory drug is admlmstered along with a
dally dose of chemotherapy.® ™ The swell shark did
receive meloxicam as part of its initial treatment,
prompting the question of whether this aspect of treat-
ment may have slowed the growth of the sarcoma and/
or ultimate onset of neurological clinical signs. This
observation suggests that it may be worthwhile to in-
vestigate whether non-steroidal anti-inflammatory ther-
apy alone may slow growth of some tumors in sharks.
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FAI Launches World’s First Tilapia Welfare App

International food animal solutions company FAI
Farms (FAI) has launched an online application for
fish farmers around the world in an effort to improve
welfare and profitability, beginning with tilapia farms.
The company is now seeking partners in the hatch-
ery, farming and processing sectors.

Working with scientists and farmers in Brazil,
Thailand and China, FAI has developed a farmer-led
bottom-up approach to improve fish welfare and prof-
itability. FAI's free to use Tilapia Welfare App opera-
tionalizes scientifically validated welfare indicators for
health, environment, behaviour and nutrition. This
allows farmers’ own observations to help determine
what good welfare for tilapia looks like.

“Who cares the most about tilapia welfare? We
believe farmers are the most important actor to drive
welfare improvements in aquaculture. Farmers are
an untapped force for good whose power can be un-
leashed through practical farm assessments that
align business and welfare objectives,” said Jistein
Thorsen, CEO of FAI.

The Tilapia Welfare App integrates well-
established animal welfare science into farmers’ daily
routines. The app monitors progress, identifies im-
provement opportunities and provides real-time in-
sight to users, supported by online training in multi-
ple languages.

“We are now looking for partners — farmers, pro-
duction companies, hatcheries and processors — who
want to trial the app and start assessing their fish in
order to improve welfare, production outcomes and
profitability. Our experience is that assessments kick-
start a positive spiral of improvements,” said Murilo
Quintiliano, FAI Director.

Through real-time feedback the Tilapia Welfare
App helps tilapia farmers achieve win-win improve-
ments for the benefit of farmers and animals alike. It
is designed to be applied by farmers at the hatchery,
farm and slaughter stages in any part of the world.

Early collaborators, like Paolo Tahara, owner of
Brazilian tilapia farm Tahara Pescados, are already
seeing the benefits: “I supply tilapia to the local mar-
ket, and | am using the knowledge from the FAIl as-
sessment to reduce losses, secure constant im-
provements and stay on track.”

The mobile app can be used as a farmer self-
assessment, or as a second- or third-party assess-
ment tool, and results can be shared with customers
and stakeholders, including certification bodies. The
app monitors progress, identifies improvement op-
portunities and provides real-time insight to users,
supported by the free e-learning suite.

To learn more, and to sign-up to trial the app, visit

mytilapia.farm, or contact:

Oistein.thorsen@faifarms.com
www.faifarms.com
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GRAND ROUNDS CASE

Questions & Answers from the WAVMA Listserv
(WAVMA_Members-L@wavma.org)

Protozoal parasites in an ornate cowfish

Hello WAVMA,

I am hoping for some clever help in identifying two
types of parasites that | found in very large number on
skin scrape of tissue from a deep wound on an ornate
cowfish (Aracana ornata) that lives in a zoo collection.

One organism appears to be a large, elongate cili-
ate with a "mouth-like" feeding structure. The second
organism appears to be a much smaller, ovoid flagel-
late with a fast-moving "whip" at one end. | hope these
photos and videos attached will help with their identifi-
cation, but | haven't had much luck so far from just
browsing fish medicine and protozoa textbooks.

| have been trying to treat this wound topically with
a metronidazole-infused polymer dressing, and
florfenicol for secondary bacterial infection. But the
wound is getting larger despite my attempts at treat-
ment.

Much appreciate any help or advice on this case.
Or if anyone could point me towards a good key/
resource that could help me work out what kind of pro-
tozoal creatures | am looking at.

Kind regards,

Dr. Christina Cheng

BVSc, MMarAntSc, MVSc (Microbiology),
MANZCVS (Medicine of Zoo Animals)
Veterinarian

Melbourne Zoo (Zoos Victoria),
Melbourne, Victoria, Australia
Loctahedron@gmail.com,
CCheng@zoo.org.au

zoo.org.au
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Photos above: motile, elongated and ciliated
organism found on cowfish skin scrape biopsy.

If the elongated organism is in range of a few tens
to few hundred micrometers, it is closely resembling
oncomiracidia life stages of some Microcotylinae
(marine fish parasites) trematodes.

Best,
Dusan Palik, DVM, CertAqV

You can try treating the fish orally (tube feeding)
with Praziquantel 5-10 mg/kg BW daily to reduce the
trematodes. It can also be added to the water at 10
mg/L, but is broken down by biofilter bacteria, so
dose needs to be repeated. The flagellated protozoa
can be treated with the Metronidazole orally as well,
adding 10 mg/gram of food. Feed daily for 10 days.
Metronidazole can be added to the water at 50 mg/L
daily for 5-10 days.

Nick Saint-Erne, DVM, CertAqV

Photo far left:
Ornate cowfish under anesthesia for
examination of wound on back.

400x magnification of light-field and dark-field
images of flagellated protozoa
found on skin biopsy.
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Fundamentals of

Edited by
Laura Urdes, Chris Walster and julius Tepper

Fundamentals of Aquatic Veterinary Medicine
Laura Urdes (Editor), Chris Walster (Editor), Julius Tepper (Editor)

WILEY Blackwe

w«%m"‘:, CertAqV
Medical b Association

Chapter 1 - Aquatic Environment and Life Support Systems

Chapter 2 - Taxonomy, Anatomy and Physiology

Chapter 3 - Husbandry and Industries

Chapter 4 - Pathology of Aquatic Animal Diseases

Chapter 5 - Epidemiology of Aquatic Animal Diseases

Chapter 6 - Diagnostics and Treatment of Aquatic Animal Diseases
Chapter 7 - Clinical Veterinary Experience and Client Communication
Chapter 8 - Public Health, Zoonoses and Seafood Safety

Chapter 9 - Legislation, Regulations and Policies

Chapter 10 - Principles of Aquatic Animal Welfare

www.wiley.com/buy/9781119612704, available from wiley.com, Amazon.com, and other book vendors.
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Fundamentals of

Edited by
Laura Urdes, Chris Walster and Julius Tepper

WILEY Blackwell

Fundamentals of Aquatic Veterinary Medicine
covers the competencies necessary to assure the
highest quality of aquatic veterinary services. This
book provides systematic, practical guidance on
the treatment of aquatic mammals, amphibians,
fish, and invertebrates in veterinary practice.

Covering the nine core areas of the WAVMA
Certified Aquatic Veterinarian (CertAqV) Program,
this comprehensive clinical reference covers tax-
onomy, anatomy and physiology of aquatic spe-
cies, water quality and life support systems, diag-
nostics, treatment, and prevention of aquatic dis-
eases, and more. Designed to help readers ac-
quire and demonstrate the necessary knowledge,
skills, and experience to be competent in aquatic
veterinary medicine, this authoritative guide:

e Focuses on “Day One” competencies outlined
by the World Organization for Animal Health (OIE)

e Covers pathobiology and epidemiology of
aquatic diseases, public health, zoonotic diseases,
and seafood safety

e Provides up-to-date information on relevant
legislation, regulations, and policies.

Fundamentals of Aquatic Veterinary Medicine
is a must-have reference and review guide for vet-
erinary students and practitioners interested in
practicing aquatic veterinary medicine, as well as
for aquatic veterinarians looking to become
WAVMA certified or wanting to acquire OIE “Day
One” competency.

~ mlooking at the

~ leading cause of

~ unhealthy crickets.
Gordon Vadis, Cricketeer

The Bug Company, home of the world's tastiest,
organic, and most nutritious line of insects! Since 1947
The Bug Company has refined its ability to produce
and distribute only the healthiest live insects including
Acheta Crickets, Mealworms, Super Worms, Fruit
Flies, Wax Worms and more. We are proud to offer
our line of bugs, which are second to none in gut-
loaded quality nutrition for reptiles, turtles, birds, liz-
ards, amphibians, fish and arachnids. Raised in tem-
perature controlled all-natural settings, our bugs are
reared on a strict diet of organic, vitamin-filled, high-
quality grains and feed, making our insects the most
responsible choice for creatures and pets of all kinds.

We carry a full line of tasty bugs, but our specialty
and most popular product is the Acheta domestica
cricket, otherwise known as the house cricket. Our
crickets come in seven sizes, from pinheads to adults -
sizes to satisfy the natural instincts of predators large
and small. Our products are distributed throughout the
United States and Canada to pet and birding/nature
product retailers large and small. Browse the web site
for more information, or to order your Crickets, Meal-
worms, Super Worms, Wax Worms or Fruit Flies right
now, Click Here! http://www.ebugco.com/

The Bug Company

15941 Tippecanoe St. N.E.

Ham Lake, MN 55304

Phone: 1-888-777-2248

For general information or questions
info@ebugco.com

For sales or pricing information
sales@ebugco.com

=~
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-_# MEETINGS OF INTEREST TO
“', AQUATIC VETERINARIANS

Veterinarians attending these meetings may
be awarded veterinary CEPD credit towards an-

nual re-licensure or re-registration to practice
veterinary medicine. Individuals should check
with the organizers to see if CEPD certificates
are provided.

48th WSAVA World
Congress - 2023
Lisbon, Portugal
https://wsava-
congress.org/

49th WSAVA World
Congress - 2024
Shanghai, China

TO SUPPORT FUTURE STUDENT
SCHOLARSHIPS, PLEASE MAKE
& DONATION TODAY
TO THE SCHOLARSHIP FUND!
WWW.WAVMA.ORG/
SCHOLARSHIPS.

AQUAVET® I and Il - 2023

AQUAVET?® is historically sponsored by the University
of Pennsylvania (co-founder Dr. Donald Abt, 1936-
2022) and Cornell University (co-founder Charles
Rickard, D.V.M., M.S., Ph.D., 1922-1993).

Courses are held at Roger Williams University, RI.

AQUAVET® Course Information:

AQUAVET®| - Introduction to Aquatic Veterinary
Medicine; 4 week course
28 May to 24 June 2023

AQUAVET?® Il - Comparative Pathology of

Aquatic Animals; 2 week course
28 May to 10 June 2023

AQUAVET® Summer fellowship; Duration: 8 weeks

Location: Roger Williams University - Bristol, Rl
Classrooms and labs; Library
Tuition covers course work, housing and most meals
Housing — suites with kitchen and 2 bedrooms
4 students per suite
Meals — cafeteria meal plan:
Breakfast, lunch, dinner

Tuition for AQUAVET | Students = $2,750

Less $200 from anonymous donor = $2,550
Includes: Tuition, room and board (almost all meals)
for 4 weeks

AQUAVET Il Student Tuition - $1,665
Includes course instruction and room and board

To apply, go to:
https://www.vet.cornell.edu/education/other-
educational-opportunities/aquavet/aquavet-application-
procedures-information

Applications for admission are due by January 15,
2023. The application is available on our website. You
will receive an e-mail acknowledging receipt of your
completed application and supporting materials.
Further information about any aspect of AQUAVET®
may be obtained by contacting:

Donald W. Stremme, V.M.D.
AQUAVET® Director

Cornell University

College of Veterinary Medicine
Microbiology and Immunology
C5181 Vet Medical Center
Ithaca, NY 14853

Telephone 609-350-3044
email: aguavetmail@gmail.com
www.aquavet.info
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21ST INTERNATIONAL CONFERENCE
ON DISEASES OF FISH AND SHELLFISH
Aberdeen, UK

11th-14th September 2023

We are happy to announce the 21st International
Conference on Diseases of Fish and Shellfish, which
will be held at the P&J Live Aberdeen TECA, in beauti-
ful Scotland. The EAFP welcomes abstract submis-
sions for oral and poster presentations. During sub-
mission, apart from the usual themes we encourage
new session topics to be announced in the section
‘others’. These will be established should there be
enough interest.

Please ensure that you have read the submission
quidelines before submitting your abstract through
the online portal. You will be required to set up an ac-
count and provide basic contact details in order to use
the submission portal. Ensuring you complete all
fields, the instructions in the system will guide you
through the process. The deadline for abstract sub-
missions is 10:00 BST on Monday 24 April 2023.

More information will become available on the con-
ference website in due course, including invited
speakers and conference fees which will however lie
in the usual range for the event.
https://eafp.org/21st-eafp-conference-aberdeen-2023/

WebCEPD Program - Webinars for Global Aquatic Veterinary Education

REGISTER NOW!

World Aquatic
sterinary
Medical ) Association

MORE INFORMATION:

www.wavma.org/WebCEPD

g:_‘__ ACUARIO
03--"“

The next International Aquarium Congress in
2024 will take place at Michin Aquarium,
Guadalajara, Mexico!

WAVMA Resources for CertAqV and CertAqVN/T
www.wavma.org/WebCEPD

Resource: one hour Webinars on various topics
Cost: Available for free to WAVMA Members.

KSE Credit: Stated for each webinar. To gain the
CEPD certificate you need to complete a short quiz.
Evidence: Submission of Certificate with KSE record.
www.wavma.org/video-library

Resource: Video recordings deemed of good quality
but not part of WebCEPD

Cost: Free to WAVMA members

KSE Credit: Variable,

Comments: One of WAVMA'’s primary aims is to
promote aquatic veterinary medicine. There are other
resources WAVMA provides such as The Aquatic
veterinarian, member listservs, e-news and blog.

Aquadocs

www.aquadocspodcast.com

Resource: Various discussion topics

Cost: Free

KSE Credit: Dependent on time and topic
Evidence: None. Discuss with mentor
Comments: Lots of information on various topics

Ornamental Aquatic trade Association
https://ornamentalfish.org

Resource: information regarding ornamental fish in-
cluding several free publications (care sheets) and
links to other resources.

Cost: Free except for training modules

Comments: useful information regarding ornamental
fish as well as legislation (UK and EU).

WAVMA.ORG 55


http://www.wavma.org/WebCEPD
http://www.wavma.org/video-library
http://www.aquadocspodcast.com
https://ornamentalfish.org
https://ddec1-0-en-ctp.trendmicro.com/wis/clicktime/v1/query?url=https%3a%2f%2fdelegate%2dreg.co.uk%2feafp2023&umid=1cd71935-f5ee-476d-a128-96600df7adc8&auth=004f5606958fa2bf5d6199a524a3177448fdaa2d-c643bddc8fcc7caca3c13fd2244575cd56a6c3c8
https://ddec1-0-en-ctp.trendmicro.com/wis/clicktime/v1/query?url=https%3a%2f%2fdelegate%2dreg.co.uk%2feafp2023&umid=1cd71935-f5ee-476d-a128-96600df7adc8&auth=004f5606958fa2bf5d6199a524a3177448fdaa2d-c643bddc8fcc7caca3c13fd2244575cd56a6c3c8
https://eafp.org/wp-content/uploads/2022/10/call-for-abstracts-on-eafp-21st-conference-on-diseases-of-fish-and-shellfish.pdf
https://eafp.org/wp-content/uploads/2022/10/call-for-abstracts-on-eafp-21st-conference-on-diseases-of-fish-and-shellfish.pdf
https://ddec1-0-en-ctp.trendmicro.com/wis/clicktime/v1/query?url=https%3a%2f%2fwww.delegate%2dreg.co.uk%2fPresentationPortal%2fAccount%2fLogin%3fReturnUrl%3d%252FPresentationPortal%252Feafp2023%252Fsubmission&umid=1cd71935-f5ee-476d-a128-96600df7adc8&auth=004
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Project Piaba v

Rio Negro Expedition
January 22— February 4 2023

Project Piaba has been studying and

fostering the aquarium fish trade of the :
2 weeks on a well appointed

Rio Negro region for more than 30 years. lvesabogid tigst

This industry drives conservation by _ ,
e . o . Professional English speak-

providing sustainable livelihoods to rural i gides

families, inspiring stewardship and

# NSRITNS P « Visit fishing communities

protection of the habitat that supports

) ) « Visit wild fish habitat

the fishery, and prevents environmentally

e e TR e R Al - Participate in activities that

improve fish health

Q*“\‘CT Pl'qg'q Contact Scott or Jackie for more information
=3

sdowd@projectpiaba.org
W
janderson@projectpiaba.org

Buy a Fish, save a Tree 781-626-3138
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INTRODUCING API® POND AQUA ESSENTIAL™

Your ALL-IN-ONE concentrated pond water conditioner

e« Detoxifies Ammoniaq,
Nitrite, and Nitrate

« Removes Chlorine,
Chloramines, & Heavy
Metals

SHOP POND
ESSENTIALS NOW

WAVMA.ORG
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The Aquatic Veterinarian 2022 Index:
[Key = Volume (Issue) Page Number]

Editorial
Editor’'s Note 16(1)4, 16(2)4, 16(3)4, 16(4)4
Advertising Rates 16(1)4, 16(2)4, 16(3)4, 16(4)4

Executive Reports
President’s Report 16(1)5, 16(2)5, 16(3)5, 16(4)5
Secretary’s Report 16(1)6, 16(2)7, 16(3)8, 16(4)6
Executive Board 2022 16(1)7
Executive Board 2023 16(4)7
Executive Board Responsibilities 16(1)7, 16(2)6,

16(3)9, 16(4)8

WAVMA Conference and AGM Update 16(3)6-7
New WAVMA Members 16(3)9, 16(4)8

Committee Reports

Join a WAVMA Committee 16(1)8, 16(2)8, 16(3)10,
16(4)18

WAVMA Committees 16(1)8, 16(2)8, 16(3)10,16(4)18

Meetings Committee 16(2)9, 16(3)11, 16(4)19

Fellows Advisory Council 16(1)9, 16(2)9, 16(3)11,
16(4)19

WAVMA Fellows 16(1)9, 16(2)9, 16(3)11, 16(4)19

Credentialing Committee 16(1)10, 16(2)10, 16(3)12,
16(4)20

Certified Aquatic Veterinarians 16(1)10-11, 16(2)10-11
16(3)12-13, 16(4)20-21

WAVMA Student Chapters 16(1)12, 16(2)12, 16(3)14,
16(4)22

New WAVMA Student Chapter: St. Matthew’s
University 16(1)13

St. George's University Chapter Report 16(1)14

New WAVMA Student Chapter: Makerere University,
Kampala, Uganda 16(2)19

Turtle Shell Repair Wet Lab at The Ohio State
University, by Zixin (Andy) Yu 16(1)18

WAVMA Student Chapter Report: Murdoch
University 16(1)13, 16(3)15

WAVMA Student Chapter Report: Michigan State
University College of Veterinary Medicine 16(4)23

John L. Pitts Aquatic Education Committee 16(4)17

Pitts Aquatic Veterinary Education Award Reports:
Kristina “Krisy” Kelley 16(1)16
Sampada Devkota 16(2)13
Maural Sowlat 16(2)14
Danielle Scott 16(2)16
Jake Veilleux 16(2)18
Annie K. Clift 16(2)20
Michelle Greenfield 16(3)16
Carrick Anderson 16(3)18
Jill Western, DVM 16(4)26-27
Pablo Morén-Elorza 16(4)28-29
Emi Retter 16(4)30

Conference Reports
WAVMA Conference and AGM Report 16(4)9-15
47th WSAVA Congress in Lima, Peru 16(4)16-17
71st IVSA Congress, Sédo Paulo, Brazil 16(4)24-25
11th International Aquarium Congress 16(4)34-37

Aquatic Vet News

Public Comments Invited for Fish Practice
Specialty Board Certification 16(1)19, 16(2) 17

Syndel’'s Syncaine® approved in the UK 16(1)19

AQUAVET 1 Report by Nick Saint-Erne 16(2)26-27

AQUAVET 2023 Information 16(3)24, 16(4)

FAI Launches World’s First Tilapia Welfare App
16(4)50

Colleague’s Connection
Dr. Greg Lewbart 16(1)20-21
In Memoriam: Dr. Sam Ridgway 16(2) 22-23
In Memoriam: Dr. Donald Abt 16(3)25
Dr. Stephen Reichley 16(3)26-27

Centerfold

Koi Pond at Iguanaland 16(1)22-23

AQUAVET students during the fish anesthesia and
surgery session, 16(2)24-25

Shark Reef Aquarium, Las Vegas, Nevada
16(3)20-21

Sea nettles at the Nausicaa Aquarium, France

Photos by Komsin Sahatrakul 16(4)32-33

Aquarium Reports
Iguanaland, Punta Gorda, FL 16(1)24-25
Shark Reef Aquarium, Las Vegas, Nevada
16(3)22-24
Nausicaa Aquarium, France
by Komsin Sahatrakul 16(4)32-37

Grand Rounds Cases
Treatment options for resistant Monogeneans
(Gyrodactylids) 16(1)26
Koi Body Deviation 16(1)27
Water Turtle Shell Disease 16(2) 28
Guppy Mortalities 16(2)29
Angelfish Lesions 16(3)30
Protozoal parasites in an ornate cowfish 16(4)51

Research and Case Reports

Utilization of Photobiomodulation to heal a
Chronic Wound in a Plecostomus 16(1)28-29

Maroon Clownfish (Premnas biaculeatus) infested
with Uronema marinum: A case report
by Alex J. Hall 16(3)28-29

Determination of Edwardsiella tarda Median
Lethal Dose (LD50) in Nile tilapia 16(4)38-42

Microplastics, by Greta Van De Sompel 16(4)43-45

Cephalic Sarcoma with Metastasis in an Adult
Swell Shark 16(4)46-50
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Literature Review
New Book: Fundamentals of Aquatic Veterinary
Medicine 16(1)30-31, 16(2)30-31, 16(3)32-33,
16(4)52-53

Aquatic Veterinary CE & PD

International Symposium of Fish Parasitology 16(1) 32,
16(2)32

E-lasmo Conference 16(1)33

Health and Colony Management of Laboratory Fish
16(1)34, 16(2)36

Aquaculture Europe 2022 16(1)34 , 16(2)36

47th World Small Animal Veterinary Association
Congress & XVIII FIAVAC Congress 16(2)33,
16(3)34,

Antimicrobial Resistance Workshop 16(2)34

AAFV 10th Anniversary Conference 16(2)35, 16(3)34,
16(3)36,

World Aquatic Health Conference 2022 16(3)6, 16(3)31

38th World Veterinary Association Congress16(3)35,
16(4)55

WORLD AQUACULTURE SINGAPORE 16(3)35

Connectivity for good webinar: why better connected fish
farms will lead to healthier fish 16(3)35

AQUAVET 2023 Information 16(4)54

International Aquarium Congress 16(4)55

Project Piaba 16(4)56

Sponsors

WAVMA Shop 16(1)9, 16(2)9, 16(3)11, 16(4)19
AquaDocs Podcasts 16(1)18, 16(2)15, 16(3)17, 16(4)25
Syndel 16(1)19
The Bug Company 16(1)31; 16(2)31, 16(3)33, 16(4)53
API Mars Fish Care 16(1)35, 16(2)37, 16(3)37, 16(4)57
ZooMed Laboratories 16(1)36, 16(2)38, 16(3)38, 16(4)62

More photos from the WAVMA Conference
in Pretoria, South Africa, December 2022.
Conference photos in this issue are by

Gillian Taylor, Roy Yanong, Julius Tepper, |
Bart Gorgoglione and Nick Saint-Erne. L
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The Aquatic Veterinarian Comprehensive Index:
Selected Compiled Articles from Aquatic Vet News (AVN)
and The Aquatic Veterinarian (TAV)

[Key = Volume (Issue) Page Number]

Featured Public Aquariums
Vancouver Aquarium, Canada - AVN 2(4) 21
New York Aquarium, New York - TAV 7(1) 33
Waikiki Aquarium, Hawaii - TAV 7(2) 12
Melbourne Aquarium, Australia - TAV 8(1) 32
Mote Marine Lab and Aquarium - TAV 8(4) 20-21
The Georgia Aquarium, Atlanta, GA - TAV 9(1) 22-26
The Shedd Aquarium, Chicago, lllinois - TAV 9(2)29-30
Monterey Bay Aquarium, California - TAV 9(3) 28-30
OdySea Aquarium, Scottsdale, Arizona - TAV 10(4)32-35
S.E.A. Aquarium, Singapore — TAV 10(4)40-43;
12(4)26-29
National Aquarium, Baltimore, Maryland -11(2) 17
A Visit to River Safari, Singapore - 12(1) 20-21
New England Aquarium, Boston, Massachusetts -12(2)23
Dallas North Aquarium, Dallas, Texas — 13(1) 18-21
Florida Aquarium, Tampa, Florida—13(2) 20-23
South Carolina Aquarium, Charleston, SC - 13(3)20-23
Wildlife World Zoo and Aquarium, Litchfield Park,
Arizona— 13(4) 22-25
Arizona-Sonora Desert Museum, Tucson,
Arizona — 14(1) 18-23
Sharks at the OdySea Aquarium, Scottsdale,
Arizona - 15(1):18-19
Ribeiro Frio Aquaculture Station Tour - 15(3):20-21
LiveAquaria, Rhinelander, Wisconsin - 15(4):20-21
Iguanaland, Punta Gorda, FL - 16(1)24-25
Shark Reef Aquarium, Las Vegas, Nevada -16(3)22-24
Nausicaa Aquarium, France by Komsin Sahatrakul -
16(4)32-37

WAVMA Annual General Meeting Reports
Washington, DC, USA - July 18, 2007; AVN 1(1):1-2
Vancouver, BC, Canada - July 27, 2008; AVN 2(3):1-6
Seattle, WA, USA - July 14, 2009; AVN 3(3): 6-7
Athens, Greece - July 14, 2010; AVN 4(3): 26-27
St. Louis, MO, USA - July 18, 2011;
San Diego, CA, USA - August 6, 2012; AVN 6(3): 5
Prague, Czech Republic - September 18, 2013;

TAV 7(3): 7, 10-11
Denver, CO, USA - July 24, 2014; TAV 8(3): 4-6
Istanbul, Turkey - September 15, 2015; TAV 9(4): 12-15
San Antonio, Texas USA — August 6, 2016;

TAV 10(3):12-13
Targu Mures, Romania—September 13, 2017;

11(3) 14-15
St. Kitts, BWI—November 10, 2018; 12(4) 12-15
Toronto, Canada—July 15, 2019; 13(2) 7 and 16
Virtual AGM—November 7, 2020; 14(4) 10-11
Virtual Meeting - December 22, 2021; 15(4):5
University of Pretoria, South Africa - December 2022;

16(4)9-15

Index to WAVMA Member Profiles in the
Colleagues’ Connection and

Student Committee Reports

AVN = Aquatic Vet News (2007-2012)

TAV = The Aquatic Veterinarian (2013-2021)
SC = Student Committee Report

Key = Volume (Issue) Page number

Listed in alphabetical order by last name

Donald Abt - 16(3)25

Jessira Amesquita-Sosa - TAV 15(2):16 SC

Carrick Anderson - 16(3)18 SC

Kurt Arden — TAV 9(3) 20 SC

Barry Baker — AVN 6(1) 6 SC

Kendra Baker — TAV 9(2) 18 SC

Meg Baker — TAV 10(1) 14 SC

Elizabeth Bamberger — TAV 8(4) 19

Wes Baumgartner — TAV 8(3) 17

Brandon Boren — AVN 5(2) 6 SC

Shane Boylan - TAV 13(3) 16-19

Lydia Brown — TAV 8(2)18; TAV 8(3) 18

Alyssa M. Capuano - TAV 12(3) 22 SC

Julie M. Cavin - TAV 11(1) 16

Erica Chang - TAV 15(1)14 SC

Bryony Chetwynd-Glover —TAV 13(3) 24-27 SC

Hui Nee Chin — TAV 8(4) 18 SC

Leigh Clayton - TAV 11(2)16

Annie K. Clift - 16(2)20 SC

Lori Corriveau — AVN 3(1) 7

Brett De Poister — AVN 6(3) 6 SC

Emily Denstedt — AVN 6(2) 6 SC

Sampada Devkota 16(2)13 SC

Jessica Dewar — TAV 8(2) 16 SC

Kyle Donnelly — TAV 7(3) 12 SC

Devon Dublin — AVN 4(2) 9; AVN 4(3) 11;
TAV 8(3) 16; TAV 11(3) 12

Azureen Erdman — TAV 14(1) 14-17

Mohamed Faisal — TAV 9(4) 24

Susan Fogelson — TAV 8(3) 14 SC

Ari Fustukjian — TAV 13(2) 18-23

lan Gardner — AVN 5(3) 13

Joe Gaydos — TAV 10(4)21

Michelle Greenfield - 16(3)16 SC

John Griffioen - 10(3) 15 SC

Chad Harris — TAV 8(3) 18; TAV 9(4) 25

Leighanne Hawkins - TAV 13(4) 19

Ashley Heard-Ganir — TAV 9(4)20 SC

Nora Hickey — TAV 8(1) 16-17 SC; TAV 9(4) 21 SC

Rob Hildreth — AVN 2(3)29

Nicole E. Himebaugh—TAV 12(3) 20 SC

Elizabeth Hodges — TAV 8(3) 14-15

John Howe — AVN 6(2) 10; TAV 13(2) 17

Sara Huckabone — TAV 8(2) 15 SC

Ericka Johnson - TAV 15(2):22-23

Sharmie Johnson — TAV 13(4) 20-21

Colin Johnston — AVN 3(3) 11

Timothy Jones — AVN 5(1) 9 SC

Kirstin Kamps — AVN 4(4) 6, SC; AVN 5(1) 7 SC;

Myron Kebus — AVN 2(4) 14-15; TAV 7(4) 12-13
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David Kestenman — AVN 5(1) 18-19 Sunita Shrestha —TAV 13(4) 16 SC
Sangwha Kim — TAV 10(2) 18 SC Wesley Siniard — TAV 8(3) 12 SC
Ashley Kirby — TAV 9(3) 18 SC Maural Sowlat 16(2)14 SC
Kristina “Krisy” Kelley 16(1)16 SC Justin Stillwell - TAV 9(1) 17 SC
Sarah Knowles — TAV 9(3) 23 SC Megan Strobel — TAV 10(2) 16 SC
Laura Krogman - TAV 15(1)16 SC Helen Roberts Sweeney - TAV 12(3) 15
Manuel Kunzel - TAV 12(3) 18-19 SC Julius Tepper — AVN 5(3) 12-13; TAV 14(3) 18-21
Austin Leedy — TAV 8(1) 10-12 Sharon Tiberio — TAV 8(3) 17
Veronique LePage — AVN 5(1) 8 SC Laura-Daniela Urdes — TAV 7(4) 14-15; TAV 8(3) 18;
Greg Lewbart - 16(1)20-21 TAV 12(2)14
Barbara Linnehan — TAV 8(4) 16 SC Jonas Vaitkus — AVN 5(1) 10-11 SC
Noelle Litra — TAV 9(2) 19 SC Bill Van Bonn — TAV 9(2) 29
Eric Littman — TAV 9(1) 16 SC Jake Veilleux - 16(2)18 SC
Richmond Loh — TAV 7(3) 14-17; TAV 10(2): 23-25 Vasile Vulpe - TAV 11(4) 14-15
Shelby L. Loos — TAV 9(4) 18-19 SC Zac Waddington — TAV 8(4) 17 SC
Terra MacDonald — TAV 14(2) 18-19 Chris Walster — TAV 7(2) 10-12
Doug Mader — TAV 10(3) 18-19 Holly Ward — TAV 13(4) 14 SC
Sarah McConnachie -12(2) 18-19 SC Scott Weber — AVN 3(4) 9; AVN 6(4) 10-13;
Christina McKenzie - 10(3) 16-17 SC Tatiana Weisbrod - TAV 11(1) 14-15 SC
Peter Merrill — AVN 5(2) 12-15; TAV 10(2) 19 Peter Werkman — TAV 9(3) 26-27; TAV 10(4) 20
Tim Miller-Morgan — AVN 2(3) 29; AVN 2(4) 13-14; Jill Western, DVM 16(4)26-27 SC

AVN 4(4) 11 Sophie Whoriskey — AVN 5(4) 5 SC
Pablo Morén-Elorza 16(4)28-29 SC Jen Wilson-Cohen — TAV 8(3) 13 SC
Timothy Mullican — TAV 9(1) 22-26 Hillary A. Wolfe — TAV 9(2) 18 SC
Jenny Munhofen — TAV 8(2) 14 SC Courtney Wright (WDFW) - TAV 12(2) 20-21 SC
Michael Murray — TAV 9(3) 28-30 Courtney Wright (IDFG) - TAV 12(2) 22-23 SC
Ross Neethling — TAV 9(3) 21 SC Sarah Wright - TAV 12(1) 19-20 SC; TAV 13(4) 15 SC
Nicole Nietlisbach - TAV 12(1) 16-19 SC Kathryn Ziegner —TAV 13(2) 24-25 SC
Brian Palmeiro — AVN 3(2) 8 Josh Zlotnick —TAV 12(3) 21 SC

Samara Parker — AVN 5(3) 5 SC

Anna Penacchi — TAV 10(2) 17 SC L WL
Kaylee Perry — TAV 9(3) 22 SC i m 3 M,dxc.,%i‘:;‘:::;’..o
Ayanna Phillips Savage - TAV 15(1):20 on SRR ';:.......'_ &
John Pitts — AVN 3(4) 1; AVN 4(1) 7; TAV 10(2) 13 - s ®e
Caryn Poll - TAV 7(3) 9 CR o | Bl £ . ‘® .f
Jena Questen — AVN 3(1) 1; TAV 8(1) 14-15; == = = RS '

TAV 11(3) 12
Stephen Reichley — AVN 6(3)10; TAV 8(2)12 SC; WebCEPD Program

TAV 11(3)12; 16(3)26-27 WEBINARS FOR GLOBAL AQUATIC
Emi Retter 16(4)30 SC VETERINARY EDUCATION
Nuno Ribeiro - TAV 15(3):22-23 S
Julianne Richard — TAV 9(4) 22-23 SC = 'MEDICINE AND OBTAINING CONTINUING EDUCATION AND
Christine Richey — TAV 9(3) 22 SC i R —
ar.l Sa}g" Ei?tgwaX\_/'}\?(Zz(zl)Z%fiVN 6(1)10-11 - ‘.‘o:;uized by WAVMA ESC Committee - WebCEPD

elen Roberts — ; -11; <Subcommittee

TAV 12(3)15 el i M
Ronald Roberts — AVN 5(4) 12-13; TAV 12(1) 14-15 g >
Abe Robinson —TAV 8(4) 20_21 « Free to watch again for WAVMA members!
Hamish Rodger -TAV 1 1(1) 16 Earn CEPD credits towards becoming a WAVMA certified
Jenna D. Roseman — TAV 9(2) 21 SC Aauatic Veterinarian

Nick Saint-Erne — TAV 7(1)12-13; TAV 7(2)12;
TAV 8(3)16; TAV 11(3)12; TAV 14(4)24-25
Elizabeth St. Germaine — TAV 13(3) 28-29 SC

Jessie Sanders — TAV 10(1) 15-17 '

Maya Sawyers — TAV 7(4) 11 SC YW

A. David Scarfe — TAV 10(2) 20-22 A3

Karissa Sciacca — TAV 8(2) 16 SC @

Danielle Scott - 16(2)16 SC EaE

Najim Sekh — TAV 9(2) 20 SC For more infarmation, visit

EI‘.‘ www. wavma.org/WebCEPD
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€“The Wipeout™ Terrarium and Aquarium Glass Cleaner works wonders for
keeping my display tanks clean! | take a lot of photos of my fish and always hated
the water stains on the glass. With the wipeout glass cleaner the water stains are
gone and | enjoy the crystal clear view of my fish!

- Marcel Wuethrich

Zoo Med WIPEOUT™ Terrarium
and Aquarium Glass Cleaner,

removes white mineral \

deposits without streaking ’PEOUT

or leaving a haze, |

N gl
FORMULA! L Glnsnssineiin 100

2 2 hard water deposits,
Reptile, Fish and dust or fingerprints on

Plant Safe! glass or acrylic aquariums
and terrariums.

* Made from 100% sustainable
plant-based ingredients

161 oz (473 mi)

femee® ZOOMED.COM
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