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Characterization of serum complement activity of saltwater ( Crocodylus
porosus) and freshwater ( Crocodylus johnstoni) crocodiles

Mark Merchant **, Adam Britton ”
"Iimm.-:fﬂﬂu.wy e Newwe Seoe Uletvars iy, Roo 00455, Lol (harbes, Id, 70800, 1754
" WLl Masspemenr b ovporasd, Darwin, Nevdeere Terviiory, Aurpalis

Received 12 Oetokber D00 received in revised dorm 3 Ramsary 5008, accepied £ Rammary H008
Available ombire 1T Pebrmary HH0s

Abstract

We employed a pecinmomic asay, based on the hemolysis of sheep red blood cells (SRBCs), i assess the mmate immune fmction of
saliwader and freshwater crocodiles m vitno. Incubation of serum from: frednader and sltwater orocodiles with SR BCs resulied i concemration-
dependent moreages in SRBLC hemal ysis. The hemalyiic activity oooumed rapadly, with detectshle acinity within 2 mon and meo:mum schivity at
20 min. These activities, n both cromdilian species, wene head sensidive, maffected by 20 m¥d methylamine, and completely mhibibed by low
ooncentrations of EDOTA, sugpedng that the aliermaine senn complement cawade & mrspomsible for the olsened effeck. The hemolytic
activities. of the sera wane mhdhited by other chelstors. of divalent metal kns, such as phosphate and citrsde. The mhibiton of SRBC hemohyss by
EDTA could be completely restomd by the addition of 10 mM Ca™ or Mg™, but not Ba®", Cu™ or Fe®*, ndicating specificity for hese metal
ims The semum amplemeani activites of hoth onood il were temperature-dependent, with peak activities ooowming &t 25-30 °C and reduced
activities below 25 C and abhove 35 *C.

i 2004 Elsevier Inc. ATl mghts. neserved.

Kayvwowdn: Croooadiliar; Tvermersodegy; Iurate irommerd y; Hismonal oo y
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Plasma Activity of the Broad-snouted Caiman (Caiman latirostris)

Pablo A. Siroski'™>*, Carlos |. Pina'®, Alejandro Lamiera®* Mark E. Merchant®, and Jose Di Conza®

‘Proyects Yacarg (Convenio Goblemo de Santa FeMUPCA), A del Valle 8700, Santa Fe, 3000, Argentina

*Secretaria de Estado de Medk Ambiente y Desamolio Sustentable de iz Provincla de Sanfa Fe, 3000, Argenting

iciC y TTP-CONICET, Proyecto Yacand, Dr. Mafter y Espafia, Diamante, Endre Rios, 3105, Arpenting

‘Manejo de Flora y Fauna, Facukiad de Humankdades y Clenclas, Universidad Naclonal del Liors), Santa Fe, 3000, Argenting
‘Department of Chemisry, McNeese Sfate University, Box 00455, Lake Charles, LA 706000, USA

Iicroblologla General, Facultad de Bloguimica y Clencias Bloldpicas, Universitad Naclonal del Litoral, Santa Fe, 3000, Arpenting

(Accepted June 10, 2008)

Pablo A Siroskd, Carios L Pia, Alejandro Lammisra, Mark E. Merchant, and Joss DI Conza (2009) Plasma
activity of the Broag-snouted Calman (Caiman atrostis).  Zookoglcal Studies 48{2) 238-242. Crocodllans
exhiblt well-gefined sockal behaviors, which frequently result In serious wounds 3s a consequence of soclal
disputes Including the 1085 of enfre limbs. Despite the severtty of many wounds, there Is typicaily Iitie sign of
Infection. A common question s how these animais survive with serous wounds without Showing obvious: signs
of lliness, particularty when Iving In environments containing podentially pathogenic microbes. In this study
we defermined in vitro piasma antibacierial activity of the Broad-snouted calman {Caiman atrosirs) against
Escherichia cofl and compared & fo that In hen (Gallus galus) and human plasma.  Colony forming units were
measwred at diferent exposure tmes (0, 1, 3, and 6 h). The antibacterial achvity of Broad-snouted calman
plasma was consistently superior to those of human and hen piasma, and hen plasma had greater activity than
human plasma except at 3 h of exposwe. Only C. S8vosins plasma compietely Inhibled E. coll profiferation at
6 h hitpoizoolstud sinlca edu.twl Joumalsid 8, 20238 par

Key words: Crocodylla, Immune system, Broad-snouted caiman, Antibactenal activity, Caiman EEmstrs.
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JOOUDGIA 26 () M47-T52, Decemmbar, 2009

Characterization of innate Immune activity In Phrynops geoffroanus
(Testudines: Chelidae)

Bruno O. Ferronato % Mark E. Merchant % Thlago 5. Marques " & Luclano M. Verdade

" Loborotdro de Ecodogio Animal, Departomento de Didnckes Bioldgicos, F5SALQ), Universidade de 530 Pao. Categ Postol 2
13471 8.200 Procoeba, 540 Poulo, Erewl £-mad brunofemongto@hodmal. com; Hiogomg@yahoo. com. br; imaliesoig usp br
? Departme st of Chemistry,. MoNeese Siode Uinbeersity, PO Boxr S0MS3, Loke (harles, Loutiana 70609, LISA.
E-mal. mmerchamPmoe e edu

Comesponding author

AESTRACT. The Inmate Immure 22MLty of the mamsaber turtle Fhnmops geoiroones (S5omeeigoern, 180.7) was imaes

gaied, u=ing a sheopred-blood o2l hemobsl aszy. The time- and conconiration-cdependant hemobfic ackivity of tha
turtle: plaama was low compared bo that reporied for other reptiocs. Howosver the plasma of 7' geotiroonus cxdhibibed
higher aciiviy at cdevalod lemperatures, resstting In tSempenatur-dependam hemolysa. The sersinvity of tutic plasma
{0 temperature cowld Do interpetod 25 2 mechaniam by whilch troesiveaior turtics 182 basdng bohawion 10 olevatio body
iomperature, thas enhandng the inmate Immuns: espores. Howover, we ol discand the poodbdRy that smimon
meanial confaminan@ ould be alfecting the furlke’s immune esponse, Snce T animals in thie invedigation werne
aptumd in 3 polivted wataroours

KEY WORDS. Chaonian; Immunoiogy; plams




Micochemial journal 92 (A010) 171174

Contents lists available at SciencelDirect

Microchemical Journal

journal homepage: www. elsevier.com/locat e/ microc

Determination of heavy metals by inductively coupled plasma-optical emission
spectrometry in fish from the Piracicaba River in Southern Brazil

Andrew Meche %, Manoela C. Martins ", Bruna ES.N. Lofrano ", Carey ]. Hardaway 2,
Mark Merchant **, Luciano Verdade "

¥ Deperiment of Chemictry, Mioheme Sipte Unhersity, Lok Chedes, [ouicieng [EA
B Animal Eralogy Leb, University of $80 Pouls-Pirecirehs S 12412-900, Brozl

ARTICLE INFO ABSTRACT
Asticke hichary A total of 202 fish, representing 16 species were @llected during 2008 | March-Dotober] inothe Tanguan
Rereived 17 Ocober 20039 region of the Plracicaba Kiver using nets. Flesh samples were colleded and anahzed, using inductively

Reremwed in revissd form 28 O chober 20058
Amepterd 28 Ocioher 3009
Awvailabl= onlne 13 Movember 20059

coupled plasma-optical emission spectroscopy for AL As, Cd, Co Cr, Cu. Mn, Mo, Ni, Pb, Se. 5n, 5, and Zn. The
regilts showed that the flesh of these fish all contaimed exremely high levels of Al and Sr, and moderate by
high levels of Or, As, Zn, Ki, M and Pl The metals were higher in these fish during rainy season with fish
oollected duning the months of March and October being the highest In addition, the sccumud ation of metals

Keywords:

Brazil was 5 pecies-de pe ndent. Cascudos [Hypos tamus pundans ) and piranhas [(Sermsalmus spiloplewa ) exhilsited
Effluent high levels of almost all of the metals while corimbata [ Podillodus Bnearus) had moderate levels. A ew
Heawy metals species, including pacu | Plaradus mesoporamed ais ) and dourado [Salmednus maxill osus), had very low levels of
ICP-OES mast metals. The resilts shiw that the Piracicaba River Basin is widely contaminated with high levels of
Fradaha River many tee heavy metak, and that human omsumption of some fish species &5 a human haalth conem

L 20059 Bssvier B All rights reserved
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Veterinary Immunology and Immunopathology

journal homepage: www.alsaviar.com/locatae/wvatimm

Research paper

Identification and characterization of dipeptidyl peptidase IV enzyme
activity in the American crocodile (Crocodylus acutus)

Mark Merchant®*, Stephanie Mead ?, Charles McAdon?, Justin McFatter ?, Joe Wasilewski®

* Depar et of Chemistry, MoNeese Srate University, 450 Beauregard, 225 Kirlonan Hall Lake Charles, [A 70605, IS4
B Narural Selections of Sourh Florida ke, Princeron, FL P54

ARTICLE ITNFO ABSTRACT

Articke hishory: LZerum from the American crooodile was assayed for dipeptidyl peptidaze IV (DPP4)
Received | Seplember 2009 activity. We measured the DPP4-mediated hydrolysis of Ala-Pro-ARC. The generation of
Received in revised form 21 January 2010 AFC was dependent on the titer of serum, with significant DPP4 activity (020 + 0,03 nmaol

Accepted 21 January 2010 product formed] measured using only 2 Bl of crocodile serum, with madimum activity

measured using 500 pl of serum. The hydrobysis of substate was inhibited in a concentration-
ﬁi‘:'d';:“ dependent manner by diprotin A a specific inhibitor of DPP4 activity, indicating that this
Dipeptidyl peptidase IV activity was due to the presence of DFP4. The crocodile serum DPP4 exhibited clazsical
Innuate {mmunity Michaeliz-Menten kinetics, with K, and V., extrapolated, by double-reciprocal plot, to be
14T +13 pMand 755 443 nmol/ min, respectively. Crocodile DPP4 catalyzed the hydmlysis
of Ala-Pro-ARC rapidly, with substantial activity measured within 5 min of the additon of
substrate. After an inital rapid increase in actvity, near madmal activity (743 £ 0.24 nmaol
product fommed ) measured at 180 min. Crocodile serum DPP4 activity was temper@ture-
dependent, with steadily increased activity from 5 to 40C.
i 2010 Elsevier BV. All rights reserved.




Available online at www.sciencedirect.com
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ELSEVIER Comparative Biochemistry and Physiology, Part B 143 (2006) 133— 137

www.elsevier.com/locate/chpb

Comparisons of nnate immune activity of all known
living crocodylian species

Mark E. Merchant **, Kaili Mills ®, Noelle Leger ®, Erin Jerkins ®, Kent A. Vliet ®, Nola McDaniel ¢

N Depariment of Chemisiry, McNeese Siaie University, Box 90433, Lake Charles, LA, 70609, USA
b Department of Zoology, University of Florida, Gainesville, FL, USA
¢ Depariment of Math, Compuier Science, and Statistics, McNeese State University, Lake Charles, LA, USA

Received 11 June 20035; received in revised form 12 October 2005; accepted 13 October 20035
Available onling 20 December 2005

Abstract

Serum samples from all twenty-three known living members of the Crocodylia were tested for antibacterial activity against eight bacterial
species. These data were used to generate an immune profile for each crocodylian species. Statistical analyses revealed that the three living
lineages of crocodylians, Alligatoroidea, Crocodyloidea, and Gavialoidea, were distinguishable by their immunological activities. For instance,
species within the Alligatoroidea and Crocodyloidea exhibited remarkable immune activity similarities to others in their own lineages.
Comparisons of the members of the different lineages, however, revealed substantial differences in immune profiles. Furthermore, species that are
in the same genus were shown to exhibit more immune similarities to each other than to members of other genera within the same fanuly. Finally,
our immunological analyses reveal that Tomistoma schlegelii aligns more closely with the Gavialoidea than the Crocodyloidea.
© 2005 Elsevier Inc. All rights reserved.




Weternary Immuntlory and Immunopathoogy 133 (2000) 165-1659

Contents lists available at ScienceDirect

Veterinary Immunology and Immunopathology

journal homepage: www.elseviar.com/locata/vatimm

Research paper

Identification and characterization of serum complement activity in the
American crocodile (Crocodylus acutus)

Mark Merchant®*, Justin McFatter ?, Stephanie Mead?, Charles McAdon 2, Joe Wasilewski®

* Department of Chemistry, MoNeese Stare University, Lake Charles 70605, L4, L5A
B Natural Seledians of South Florda Ine, Prnceron, FL 154

ARTICLE INF O ABSTRACT

Artigle histony: Incubation of unsensitized sheep red blood cells with serum from the American crocodile

Received 2 ume 2009 (Crocodyws acumes) resulted in a concentration-dependent hemaolysis. The hemalytic

Recenved in revised form 27 July 20409 activity was heat-sensitive, and inhibited by EDTA in a concentration-dependent manner.

Accepted I7 July 2009 The EDT A-inhibited SRBC hemalysis could be restored by the addition of excess Ca® or
Mg®", but not Ba*" or Cu®", revealing the specificity of this activity for these two divalent

Keywards: cations. The hemolytic actvity of crocodile serum was tiver-dependent, with 329 pl

Urocodplus aaifus
Inmea e iMooy
SRBC hemolysis

producing 50% of maximal SRBEC hemolysis. The complement activity was also
temperature-dependent, with decreased activity at lower temperatures (5-15°C) and
maximal activity occurred at 30-40°C. The hemolysis oooumed melatvely slowly, with
near zero activity after 10min, 40 of acivity observed within 15 min of exposure to
SRBC=, and maximal actvity at 30 min

& 2009 Ekevier BV, All rights reserved.
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Characterization of the Serum Complement Activity of the Broad-
Snouted Caiman Caiman latirostris (Crocodilia: Alligatoridae)

Pablo A Siroski®2*, Mark Merchant®, Mana Virginia Parachid Marco'4, Caros . Pina'4, and Hugo H.
Ortega”
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HENPETOLOGICAL JOUNNAL 25-153-1589 2011

Characterization of serum dipeptidyl peptidase IV
activity in three diverse species of
West African crocodilians
Mark Merchant®, Arlan Royer®, Quintin Broussard®, Sarah Gilbert*, Rodolfo Falconi®
& Matthew H. Shirley?

‘VieNeme Stele LUrvversity, Degwrtment of Chemialry, Leks Charien, Lovtiera, LUSA
“Ursveraty of Fiorde, Seperissary of WA Cooioyly anx? Cormsarmiion, Celves oiie, Movfde, U5A

Serum dipeptidy ] peptdase TV (DPPIV) sctivity was charscierizad in tuee divergent sad syssguine species of West African

crocoddics. The serams of the Nile coocadile (Crocadi i milonions) exdabitad bigher DPFTV activaty thas that of the African

Swarf crocodile (Ohteolarmes fetrasms) sad e desder-amoutad covoodile (Mecigops colagvirac i) Knet ssalyvaes showed
thax he cnte of product fomation wias higher in serun of C sfonow with respect 1o e, and i wax coufiemed By dodbie
recprocal plot snalyses Gl the V__ i serus of C silonious was higher thas (he other two specaes. However, the Mickaclis
comatanis wese very somilar for all faee spocies, indcatisg that e C smionows DPPIV conme may be 2 e efliciend
catalyst Thermml sctivity profiles dessonstraied St e serum DPPIV activites of ol three specses mcremed subwiantially
with tempesstre. Although activity of C. mifonoss was higher Gam st of O fedrasgns snd M. catasfracnus sl all lempesstiues
ivealigaied lincar incresses of sctnily with lempersture were noled for all Gece spocics. The resalis from Shis soudy show
e three diverse spocies of West African crocodilises expeess solubde serwen DPPIY
Koy wonts. Crocodius aiioticas, DPPTY, insage snmenity, Mectoiops cafupvrac e, Osteolatmas ieinaepvs, septilian,

\ T<cell activaton J
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Research Article
Characterization of Serum Phospholipase A; Activity in
Three Diverse Species of West African Crocodiles

Mark Merchant,’ Kate Junean,' Jared Gemillion,'! Rodolfo Falconi,’
Aaron Doucet,' and Matthew H. Shirley’

' Deparemens of Chemistry, McNeese Sase Unitversicy, 450 Beawrepand, Kirkeoam Hall 2214, Lake Charles, 1A 70609, USA
* Deparomen: of Wilditfe Eoslogy & Consenvation, Universtty of Florida, Gaimesville, FL, USA

‘I"C!{i ndence shoadd be addressad to Mark Merchant, mmerchant@momesse.adu

Received 27 March 20115 Revisad 21 Jaly 20115 Accepted 25 haly 2011
Acdemic Editor: Sandord 1. Bernsicin

Copyright © 2011 Mark Merchant et al. This 15 an open acoss article distributed under the Creative Commons Attributson
Ucense, which permits uncestricied use, distribution, and reproduction tn any medium, provided the ortginal work 1s propetly
ciied.

Secetory phospholipase Az, an enzyme that exhibits sabstantial smmunclogical activity, was measared in the serum of three
species of diverse West Afrian crocodfles. Incubation of disferent volames of cocodile serum with bacterta hhclai with 2
fiworescent fatty add tn the sn-2 posttion of membrane Npéds resaliad 0 a vo lu—c dependent liberation of fluorzscent peobe.
Serum from the Nike crocodile (Crocdyius miloriaes) exhibited ll{"rh higher activit y than that of the dender-snouted crocodte
Mecistops caraphracas) and the African dwarf cocodtle (Osrealaomus reraspis). P'r'-;'.)-! foemation was inhibited by BPB, 2
spedfic FLA; inhibetor, confirming that the activity was a direct resalt of the prcc’._ of seram PLA;. Kinetic analysts showed
that C. mfotfous seram produced pmdua more rapidly than M. cavaphmcus or O. cerraspss. Serum from zU hrv species cthlne-
temperatare- :c_:-:nJ:r.t PLA; activities but with dightly ditferent thermal '-'Nllc. All three crocodiltan es showed high lewels
of activity against efght different species of bacteria.
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Characterization of the Serum Complement Activity of the Broad-
Snouted Caiman Caiman latrostris (Crocodilia: Alligatoridae)

Pablo A Siroski'2*, Mark Merchant®, Maria Virginia Parachu Marca'4, Carlos I. Pina'4, and Hugo H.
Ortega®

P Yorord, Av Arsiohuin ol Ve 0700, OF 3000, Sant A= Apentna

2 Secretany o= Medio Ambi=me o= 2 Frovincia o Sanky A OGP 3000, Sandae A, Aigendina

’:lepnrn'nmfn'memlmj-; MoNeese Siarr Unfeermly, Do B0CE, Lok Chaves, LA TOED, LS4

0 ge Mvesigacinnes Cheatiicas v TTansrenckh o= Teonoiogis 2 i Proouccian [CICy T IP-COMNCET], GF 505 Diaman= Saine
Rios, Arpeaing
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Abstract

Sunlightis a key environmental factor in almost all ecosystems, and it is necessary for many physiological functions. Many vertebrates
require ultraviolet (LV) radiation to perform different physiological processes. Arificial light is used to supplement UV in captive animals,
through appropriate photoperiods and UY wavelengths. Previous studies reported that repeated exposure to artificial UV radiation may
cause damage to the immune system. Taking into account the importance of UV effects and the serum complement system, the
relationship between them was investigated. The study lasted 80 days and was carried out in plastic chambers. Ninety six broad-snouted
caiman (C. atirostris) were assigned to four treatment groups with two replicates each: total darkness (TD), & hr per day (8 hr) and 16 hr
per day (16 hr) of artificial Livisible light exposure, and normal photoperiod of natural light (MP). Snout—vent length was measured to

determine animal growth. Hemaolytic assays were performed to evaluate the effects of adificial Uivisible light, TD, and MP an the serum
1 T8 IO N ==
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Caiman crocodilus
Boca del Cielo, Mexico,
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Crocodylus moreleti
Rio Hondo, Belize
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Comparison of plasma dipeptidyl peptidase |V activity in two
caiman species: Caiman latirostris and Caiman yacare
(Crocodylia, Alligatoridae)
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Abstract:

Dipeptidyl peptidase IV (DPPIV) is a well-characterized protease with broad substrate specificity, functionally-related to the activity
of many bioactive peptides. It plays an important role as physiological regulator of a number of peptides that serve as
piochemical messengers within the immune system. Plasma DPPIV activity was characterized with respect to temperature,
kinetics and concentration dependence in two species of caiman, the broad-snouted caiman (Caiman latiresiris) and the black
yacare (Caiman yacare). DPPIV activity showed a significant positive correlation from titrations carried out in the presence of
different plasma concentrations. DPPIV activity was lower in C. yacare than in C. latirostris at all temperatures tested. C. yacare
DPPIV activity showed a significant increase only at higher temperatures whilst C. latirostiis plasma demonstrated a strong
positive correlation starting at the lowest temperature, probably due to an adaptation for the tolerance of lower temperatures.
Exposure of C. fafirostris and C. yacare plasma at different time points showed that plasma DPPIY activities were
time-dependent, and that the titer-dependent curves were different for the two species. These results revealed that plasma
DFPIV activities were different between these two crocodilian species, which could contribute to the differences in susceptibility
to infection between them.
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CSG Meetings - Recent History

2004 Darwin, Australia

2006 Montelimar, France
2008 Santa Cruz Bolivia

2010 Manaus, Brazil

2012 Manila, Philippines
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