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Disclaimers

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual orientation,
genetic information, political beliefs, reprisal, or because all or a part of an individual’s
income is derived from any public assistance program. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means for communication of
program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET
Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination write to
USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington,
D.C. 20250-9410 or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an

equal opportunity provider and employer.

The use of trade, firm, or corporation names in this publication (or page) is for the
information and convenience of the reader. Such use does not constitute an official
endorsement or approval by the United States Department of Agriculture or the Agricultural

Research Service of any product or service to the exclusion of others that may be suitable.

Materials appearing in this publication do not necessarily represent positions or policies of

the U.S. Department of Agriculture or any agencies thereof.
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The Animal Welfare Information Center (AWIC) is part of the National Agricultural Library, which is
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Act, AWIC provides information for improved animal care and use in research, teaching, and testing.
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About this Document

This publication updates and revises the amphibian section of AWIC’s “Information
Resources on Amphibians, Fish & Reptiles Used in Biomedical Research,” AWIC Resource
Series No. 10, August 2001 (online: http://www.nal.usda.gov/awic/pubs/amphib.htm).

The citations in this bibliography pertain to the health, care and housing of amphibians
owned as pets, exhibited in zoos and aquariums, or used for research.

The Federal Animal Welfare Act defines “animal” as any live or dead dog, cat, nonhuman
primate, guinea pig, hamster, rabbit, or any other warmblooded animal, which is being
used, or is intended for use for research, teaching, testing, experimentation, or exhibition
purposes, or as a pet. It thus excludes reptiles and amphibians from coverage. Some reptiles
and amphibians are considered endangered species and are thus protected by CITES and the
Endangered Species Act.

U.S. Customs controls the import and export of animals and animal products through US
ports. Importers and exporters of all tortoises and terrapins as well as other reptiles and
amphibians must obtain clearance from the U.S. Fish and Wildlife Service.

Also note, the global decline in wild amphibians is of concern to scientists. Reasons for the
declines are still poorly understood. This document contains numerous research papers about
declining amphibian populations.

For this document, the compiler searched for citations from multiple sources published
between the years 2002 to 2007. The sources of information include peer-reviewed journals,
conference proceedings, theses, annual reports, dissertations, books, monographs, and
reviews. Some URLs are provided for documents available as eDocuments. Readers are
cautioned as to the dynamic nature of the internet and the fact that Web addresses and
content are subject to change. All sites are current as of September 2008.

National Agricultural Library Document Delivery

Information on how to request materials that are included in the collection of the National
Agricultural Library (NAL) may be found on the the Request Library Materials page at
http://www.nal.usda.gov/services/request.shtml. Please read carefully as there are certain
restrictions on media and document types. All patrons are encouraged to explore local library
resources first before contacting the National Agricultural Library.
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Anatomy

Birinyi, A., G. Szekely, K. Csapo, and C. Matesz (2004). Quantitative morphological analysis of
the motoneurons innervating muscles involved in tongue movements of the frog Rana
esculenta. Journal of Comparative Neurology 470(4): 409-421. ISSN: 0021-9967.
Descriptors: amphibians, frog, tongue movements, innervating muscles, morphological
analysis, protractor, retractor, inner, prey catching.

Burton, T.C. (2004). Muscles of the pes of hylid frogs. journal of Morphology 260(2): 209-233.
ISSN: 0362-2525.
NAL Call Number: 444.8 J826

Descriptors: hylid frogs, pes muscles, dissection, foot musculature.

Chan, T. and M. Asashima (20006). Growing kidney in the frog. Nephron. Experimental Nephrology
103(3): E81-E85. ISSN: print: 1660-2129; online: 1660-2129.
Descriptors: frog, growing kidney, embryology, Xenopus laevis embryology, kidney develop-
ment, renal organs.

Ehmcke, J., G. Clemens, and H. Greven (2002-2003). Oviductal anatomy and histology of five
species of Neotropical plethodontid salamanders (Urodela, Amphibia). Acza Biologica
Benrodis 12(1-2): 1-17. ISSN: 0177-9214.

Descriptors: Neotropical plethodontid salamanders, amphibians, oviductal anatomy, histol-
ogy, comparative study , five species, Urodela, Amphibia.
Language of Text: English; German.

Fang, Z.q. (20006). Ultrastructure of liver of Chinese giant salamander, Andrias davidianus.
Sichuan Journal of Zoology 25(2): 228-230. ISSN: 1000-7083.
Descriptors: Chinese giant salamander, Andrias davidianus, liver, ultrastructure.
Language of Text: Chinese; Summary in Chinese and English.

Gal, J., A. Antal, E. Sos, and M. Marosan (2003). A keteltuek es a hullok legzokeszulekenek
anatomiaja, elettana es fontosabb betegsegei. Irodalmi attekintes. [Anatomy, physiology
and important diseases of the respiratory apparatus of amphibians and reptiles. Litera-
ture review.]. Magyar Allatorvosok Lapja 125(3): 165-171. ISSN: 0025-004X.

Descriptors: amphibians, reptiles, anatomy, physiology , important diseases, respiratory
apparatus, literature review.
Language of Text: Hungarian.

Gonzalez Elorrlaga, M.A. and G. Canepa (2002). Evidencias que sugieren una asociacion micro-
anatomica mastocito-nervio en la lengua del sapo Bufo marinus demostradas mediante
microscopia de luz de alta resolucion. [Suggestive evidences for a microanatomical
relationship between mast cells and nerve in the tongue of the toad Bufo marinus dem-
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onstrated by means of high resolution light microscopy.]. Acta Cientifica Venezolana
53(4): 258-265. ISSN: 0001-5504.

Descriptors: toad, Bufo marinus, mast cells, nerve, tongue, microanatomical relationship,
high resolution light microscopy.

Language of Text: Spanish; Summary in English and Spanish.

Huang He and Bai XiuJuan (2003). Anatomical histological observation of reproductive organs of

medicinal forest frog. Journal of Economic Animal 7(2): 47-49. ISSN: 1007-7448.
Descriptors: amphibians, medicinal forest frog, reproductive organs, anatomy, ovaries, ovi-
ducts, testes, uterus, histological observation.

Language of Text: Chinese; Summary in English.

Kupfer, A., H. Muller, M.M. Antoniazzi, C. Jared, H. Greven, R.A. Nussbaum, and M. Wilkinson

(2006). Parental investment by skin feeding in a caecilian amphibian. Nazure 440(7086):
926-929. ISSN: print: 0028-0836; online: 1476-4687.

NAL Call Number: 472 N21

Abstract: Although the initial growth and development of most multicellular animals
depends on the provision of yolk, there are many varied contrivances by which animals
provide additional or alternative investment in their offspring. Providing offspring with
additional nutrition should be favoured by natural selection when the consequent increased
fitness of the young offsets any corresponding reduction in fecundity. Alternative forms

of nutrition may allow parents to delay and potentially redirect their investment. Here we
report a remarkable form of parental care and mechanism of parent-offspring nutrient trans-
fer in a caecilian amphibian. Boulengerula taitanus is a direct-developing, oviparous caecilian,
the skin of which is transformed in brooding females to provide a rich supply of nutrients
for the developing offspring. Young animals are equipped with a specialized dentition, which
they use to peel and eat the outer layer of their mother’s modified skin. This new form of
parental care provides a plausible intermediate stage in the evolution of viviparity in caecil-
ians. At independence, offspring of viviparous and of oviparous dermatotrophic caecilians are
relatively large despite being provided with relatively little yolk. The specialized dentition of
skin-feeding (dermatophagous) caecilians may constitute a preadaptation to the fetal feeding
on the oviduct lining of viviparous caecilians.

Descriptors: Boulengerula taitanus, amphibia anatomy and histology, animal nutrition,
mothers, skin anatomy and histology, oviparity, selection genetics, tooth anatomy and histol-

ogy.

Laberge, E, S. Muhlenbrock Lenter, W. Grunwald, and G. Roth (2006). Evolution of the amygdala:

new insights from studies in amphibians. Brain, Behavior and Evolution 67(4): 177-187.
ISSN: 0006-8977.

Abstract: The histology of amphibian brains gives an impression of relative simplicity
when compared with that of reptiles or mammals. The amphibian telencephalon is small
and contains comparatively few and large neurons, which in most parts constitute a dense
periventricular cellular layer. However, the view emerging from the last decade is that

the brains of all tetrapods, including amphibians, share a general bauplan resulting from
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common ancestry and the need to perform similar vital functions. To what extent this
common organization also applies to higher brain functions is unknown due to a limited
knowledge of the neurobiology of early vertebrates. The amygdala is widely recognized as

a brain center critical for basic forms of emotional learning (e.g., fear conditioning) and

its structure in amphibians could suggest how this capacity evolved. A functional systems
approach is used here to synthesize the results of our anatomical investigations of the
amphibian amygdala. It is proposed that the connectivity of the amphibian telencephalon
portends a capacity for multi-modal association in a limbic system largely similar to that of
amniote vertebrates. One remarkable exception is the presence of new sensory-associative
regions of the amygdala in amniotes: the posterior dorsal ventricular ridge plus lateral nuclei
in reptiles and the basolateral complex in mammals. These presumably homologous regions
apparently are capable of modulating the phylogenetically older central amygdala and allow
more complex forms of emotional learning.

Descriptors: amphibia physiology, amygdala physiology, evolution, limbic system physiol-
ogy, thalamus cytology, thalamus physiology.

Li, M.h., W. Li, W. Zhou, Q. Zhang, and El. Li (2006). Comparative anatomy of respiratory

system of three frogs and discussion on their evolutive relationship. Sichuan Journal of
Zoology 25(2): 223-227. ISSN: 1000-7083.

Descriptors: amphibians, frogs, respiratory system, comparative anatomy, discussion, evolu-
tion.

Language of Text: Chinese; Summary in Chinese and English.

Mali, L.B. and B. Bulog (2004). Histology and ultrastructure of the gut epithelium of the neo-

tenic cave salamander, Proteus anguinus (Amphibia, Caudata). Journal of Morphology
259(1): 82-89. ISSN: 0362-2525.

NAL Call Number: 444.8 J826

Descriptors: amphibians, neotenic cave salamander, Proteus anguinus, gut epithelium, his-
tology, ultrastructure.

Norris, D.O. and K.H. Lopez (2005). Anatomy of the amphibian endocrine system. Amphibian

Biology 6: 2021-2044.

Descriptors: amphibians, endocrine system, anatomy.

O’Malley, B. (2005). Clinical Anatomy and Physiology of Exotic Species: Structure and Function

of Mammeals, Birds, Reptiles and Amphibians., Elsevier Saunders: Edinburgh and New
York, 269 p- ISBN: 0702027820.

NAL Call Number: SF997.5.E95 Q44 2005

Descriptors: amphibians, birds, reptiles, mammals, clinical anatomy, physiology, exotic
animals.

Okuda Akabane, K., H. Fukami, K. Narita, and Y. Kitada (2006). Membrane excitability of wing

and rod cells in frog taste discs following denervation. Brain Research 1103(1): 145-149.
ISSN: 0006-8993.
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Abstract: The frog tongue has a disc-shaped taste organ (taste disc) on the top of fungiform
papillae. The taste disc contains two types of cells, wing cells with a sheet-like apical process
and rod cells with a rod-like apical process. Both wing and rod cells can produce action
potentials. Unlike the taste buds of mammals, frog taste discs do not degenerate over a long
period after denervation. Here we report that the shapes of wing and rod cells isolated from
taste discs in the bullfrog (Rana catesbeiana) remained unchanged 1 month after cutting
bilateral glossopharyngeal nerves. By applying the whole cell patch-clamp technique to iso-
lated wing and rod cells, we found voltage-dependent inward currents and outward currents
and action potentials in denervated frogs as seen in normal frogs. These results suggest that
the maintenance of morphological integrity and electrical excitability of taste cells does not
require a nerve supply in frogs.

Descriptors: frog, Rana catesbeiana, neurons, afferent physiology, taste physiology, tongue
innervation, action potentials physiology, cell membrane physiology, cell separation, cell
shape, denervation, electric stimulation, glossopharyngeal nerve physiology, ion channel
gating physiology, membrane potentials physiology, neurons, afferent ultrastructure, patch
clamp techniques, potassium physiology, sodium channels physiology.

Pickering, M., D. Campion, and J.EX. Jones (2004). A gastrointestinal role for the amphibian
‘diaphragm’ of Xenopus laevis. Journal of Zoology 264(1): 45-51. ISSN: 0952-8369.

Descriptors: amphibians, frog, Xenopus laevis, diaphragm, gastrointestinal role.

Riad I, A.M. and M.A. Mosaibih (2004). Anatomical studies on the ontogeny of the chondral
neurocranium and splanchnocranium during larval metamorphosis of an anuran
amphibian (Xenopus laevis): I - intermediate stage. Journal of the Egyptian German Society
of Zoology 43(B): 65-91. ISSN: 1110-5356.

NAL Call Number: QL1.E49

Descriptors: amphibians, anuran, Xenopus laevis, anatomical studies, chondral neurocra-
nium, splanchnocranium, larval metamorphosis.

Language of Text: Arabic; English.

Shearman, R.M. (2003). The frog pectoral girdle: a non-amniote model of bone formation. S/CB
Annual Meeting and Exhibition Final Program and Abstracts 2003: 301. ISSN: print: 1540-
7063; online: 1557-7023.
Descriptors: amphibians, frog, pectoral girdle, bone formation, non amniote model,
meeting.
Notes: Meeting Information: Annual Meeting and Exhibition of the SICB (Society for Inte-
grative and Comparative Biology), Toronto, ON, Canada; January 04-08, 2003.

Simmons, D.D., S.W.E Meenderink and PN. Vassilakis (2007). Anatomy, physiology, and function
of auditory end-organs in the frog inner ear. In: Springer Handbook of Auditory Research.
Vol. 28, Springer: New York, NY, p. 184-220. ISBN: 0387325212.
Descriptors: amphibians, frog, auditory end organs, inner ear, functions, anatomy, physiol-

ogy, book chapter.
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Smirnov, S.V. and A.B. Vassilieva (2002). Skeletal and dental ontogeny in the long-tailed clawed
salamander, Onychodactylus fischeri (Urodela: Hynobiidae). Russian Journal of Herpetology
9(1): 21-32. ISSN: 1026-2296.
Descriptors: amphibians, salamander, Onychodactylus fischeri, skeleton, morphology, ontog-
eny, dentition, skull, development.

Srivastava, U.C. and S. Srivastava (2002). Ventral root projections in the spinal cord in frog R.
tigrina. Proceedings of the National Academy of Sciences India Section B Biological Sciences
72(2): 169-172. ISSN: 0369-8211.
NAL Call Number: Q73.N311

Descriptors: frog, Rana tigrina, spinal cord, ventral root projections.

Straka, H. and E. Gilland (2002). Anatomical and functional organization of the vestibular
commissure in frogs. Society for Neuroscience Abstract Viewer and Itinerary Planner. 2002:
Abstract No. 564.19. ISSN: 0190-5295.

Online: http://stn.scholarone.com
Descriptors: amphibians, frogs, vestibular commissure, anatomy, brainstem, vestibular
neurons.

Notes: Meeting Information: 32nd Annual Meeting of the Society for Neuroscience,
Orlando, FL, USA; November 2-7, 2002.

Vassilieva, A.B. (2005). The dental system of urodelan amphibians and the role of thyroid
hormones in its metamorphic remodelling. Russian Journal of Herpetology 12(Suppl.): 312-
314. ISSN: 1026-2296.
Descriptors: amphibians, urodela, dental system, role of thyroid hormones, jaws, metamor-
phic remodeling.

Wilczynski, W. and H. Endepols (2007). Central auditory pathways in anuran amphibians: the
anatomical basis of hearing and sound communication. In: Springer Handbook of Auditory
Research. Vol. 28, Springer: New York, NY, p. 221-249. ISBN: 0387325212.

Descriptors: amphibians, hearing, sound communication, central auditory pathways, ana-
tomical basis, book chapter.

Yu, S.Y.,, KY. Si, Z.H. Liu, Z.R. Wang, and ]J.L. Wang (2004). Compare observation on the micro-
vascular casts of the lungs of lizard and toad. Journal of the Northwest Normal University
Natural Sciences 40(2): 55-58. ISSN: 1001-988X.

Descriptors: lizard, toad, amphibians, Bufo raddei, blood vessels, lungs, microvascular casts.
Language of Text: Chinese; Summary in Chinese and English.

Yue, X.J., Y.G. Zhang, and Z.]. Wang (2002). The histology and histo-chemistry studies of the
digestive tract of the toad in China, Bufo gargariizans. Journal of Southwest China Normal
University Natural Science 27(3): 383-389; No 120. ISSN: 1000-5471.

Descriptors: toad, Bufo gargariizans, biochemistry, digestive system, digestive tract,
anatomy, histology and histochemistry.
Language of Text: Chinese; Summary in Chinese and English.
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Anesthesia and Analgesia

Andersen, ]J.B. and T. Wang (2002). Effects of anaesthesia on blood gases, acid-base status and
ions in the toad Bufo marinus. Comparative Biochemistry and Physiology Part A Molecular
and Integrative Physiology 131A(3): 639-646. ISSN: 1095-6433.
Descriptors: Bufo marinus, toad, blood sampling, sedation, anesthesia, acid base status and
ions, blood acid base status and ion balance, blood, respiratory gas transport, benzocaine.

Brown, H.H.K., H.K. Tyler, and T.A. Mousseau (2004). Orajel[registered trademark] as an
amphibian anesthetic: refining the technique. Herperological Review 35(3): 252. ISSN:
0018-084X.

NAL Call Number: QL640.H47Descriptors: Notophthalmus viridescens dorsalis, newt, sala-

mander, sedation, Orajel registered trademark, use as anaesthetic, refining the technique.

Buyukakilli, B., U. Comelekoglu, C. Tataroglu, and A. Kanik (2003). Reversible conduction block
in isolated frog sciatic nerve by high concentration of bupivacaine. Pharmacological
Research 47(3): 235-241. ISSN: 1043-6618.

Abstract: We evaluated the effects of a high concentration of bupivacaine commonly used
for spinal anaesthesia on the reversibility of conduction block and compound nerve action
potential (CNAP) parameters in isolated frog sciatic nerve measured by extracellular record-
ing technique. Isolated frog sciatic nerves were bathed in 1.3% bupivacaine solution for 20
min. In each nerve, action potentials were recorded before exposure to bupivacaine solu-
tion, which served as the control data. The extracellular action potentials were recorded after
20 min in the drug by using a BIOPAC MP 100 Acquisition System Version 3.5.7 (Santa
Barbara, USA). The nerves were washed for 3h continuously with Ringer’s solution and
action potentials were recorded. The nerve was then soaked overnight in Ringer’s solution at
room temperature and tested for impulse recovery. There were significant differences among
the experiments regarding CNAP peak-to-peak amplitude, area and duration but conduction
velocities among the experiments did not show any statistical difference.In the presence of
bupivacaine the extracellular action potential amplitude decreased by 46.99+/-29.31% rela-
tive to the control amplitude (P<0.05), recovered to 47.10+/-26.90% after 3h of wash, and
reached 123.20+/-39.70% after the overnight soak process. This study showed that exposing
nerve to high concentration of bupivacaine causes reversible impulse blockade and that bupi-
vacaine does not cause neurotoxic effect on isolated frog sciatic nerve.

Descriptors: frog, isolated sciatic nerve, conduction block, bupivacaine, high concentration,
effects, spinal anesthesia, reversability, neurotoxic effect.

Crook, A.C. and H.H. Whiteman (2006). An evaluation of ms-222 and benzocaine as anesthetics
for metamorphic and paedomorphic tiger salamanders (ambystoma tigrinum nebulo-
sum). American Midland Naturalist 155(2): 417-421. ISSN: 0003-0031.
NAL Call Number: 410 M58
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Descriptors: amphibians, anesthetics, tiger salamanders, ms-222, benzocaine, evaluation,
induction, recovery time, dosages.

Green, S.L. (2003). Postoperative analgesics in South African clawed frogs (Xenopus laevis) after

surgical harvest of oocytes. Comparative Medicine 53(3): 244-247. ISSN: 1532-0820.
NAL Call Number: SF77.C65

Descriptors: South African clawed frogs, Xenopus laevis, laboratory animals, pain, analgesia,
animal welfare, narcotics, dosage, adrenergic agents.

Guenette, S.A., P. Helie, E Beaudry, and P. Vachon (2007). Eugenol for anesthesia of African

clawed frogs (Xenopus laevis). Veterinary Anaesthesia and Analgesia 34(3): 164-170. ISSN:
print: 1467-2987; online: 1467-2995.

Abstract: OBJECTIVE: To determine the level of anesthesia attained in Xenopus laevis frogs
with eugenol at different doses and by different routes of administration. STUDY DESIGN:
Prospective experimental trial. ANIMALS: Sixty X. laevis nonbreeding female frogs weigh-
ing between 90 and 140 g. METHODS: Three different routes of administration were tested
- subcutaneous injections into the dorsal lymph sacs, topical administration using a gauze
patch, and immersion in a bath containing eugenol. Following the determination of the best
route of administration, the acetic acid test, the withdrawal reflex, righting reflex, heart rate,
and respiratory frequency were used to evaluate central nervous system depression following
eugenol bath administration. In an additional group, the response to a surgical incision of the
abdominal wall was evaluated. The pharmacokinetics of eugenol were determined following
bath immersion administration, and pharmacokinetic parameters were calculated following
blood concentration determination by tandem liquid chromatography/mass spectrometry
analyses. RESULTS: It was not possible to induce anethesia with subcutaneous and patch
administration, independent of the eugenol dose administered. The immersion bath was the
only efficacious route for anesthesia inducing surgical anesthesia for at least 30 minutes with
postoperative analgesia. Histopathology of selected tissues (heart, lung, liver, kidneys, eyes)
showed no evidence of lesions 24 hours following bath immersion. The elimination half-life
(T(1/2)) was 4 hours. CONCLUSIONS: When administered as a single-bath immersion
(dose 350 mg L(-1)) for 15 minutes, eugenol may serve as an effective anesthetic in Xenopus
laevis frogs for short surgical procedures.

Descriptors: African clawed frogs, Xenopus laevis, amphibians, anesthesia, eugenol, doses,
routes of administration, subcutaneous, topical, immersion bath, pharmacokinetics, blood
concentration, surgical anesthesia.

Guenette, S.A. and S. Lair (2006). Anesthesia of the leopard frog, Rana pipiens: a comparative

study between four different agents. Journal of Herperological Medicine and Surgery 16(2):
38-44. ISSN: 1529-9651.

Online: http://www.arav.org/Journals/J053T1.htm

NAL Call Number: SF997.5.R4 B85

Descriptors: amphibians, leopard frog, Rana pipiens, anesthesia, anesthetics, benzocaine,
drug combinations, lidocaine, pharmacodynamics, pharmacokinetics, pharmacology, com-
parative study, clove oil.
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Guenette, S.A., D. Rodrigue, and P. Vachon (2005). Utilisation des amphibiens en recherche:
I'eugenol pour la gestion de la douleur chez la grenouille Xeropus laevis. [Utilization of
amphibians in research: Eugenol in pain management in Xenopus laevis|. Medecin Veteri-
naire Du Quebec 35(1): 12-14. ISSN: 0225-9591.

Descriptors: amphibians, frogs , Xenopus laevis, analgesics, eugenol, laboratory animals, pain
management, research.

Language of Text: French.

Notes: Special issue: Medecine des animaux de laboratoire.

Kinkead, K.E., ].D. Lanham, and M.R. Montanucci (2006). Comparison of anesthesia and
marking techniques on stress and behavioral responses in two desmognathus salaman-
ders. Journal of Herpetology 40(3): 323-328. ISSN: 0022-1511.
NAL Call Number: QL640.J6
Descriptors: amphibians, salamanders, Desmognathus fuscus, Desmognathus monticola,
dusky salamanders, seal salamanders, anesthesia, marking techniques, stress levels, behavioral
responses, comparison, toe clipping, pain.

Kuffler, D.P, A. Lyfenko, L. Vyklicky, and V. Vlachova (2002). Cellular mechanisms of nociception
in the frog. Journal of Neurophysiology 88(4): 1843-1850. ISSN: 0022-3077.
Descriptors: amphibians, frog, nociception, Rana pipiens, cellular mechanisms, defense
reactions, neurons, temperature.

Martin, K.K. and C.W. Stevens (2003). Nociceptin analgesia and receptor binding assay studies in
amphibians. Sociery for Neuroscience Abstract Viewer and Itinerary Planner 2003: Abstract No.
577.11. ISSN: 1529-2401.
Online: http://sfn.scholarone.com
Descriptors: amphibians, analgesia, nociception, receptor binding assay, nociceptin peptide,
analgesia models, neuropeptide, meeting.
Notes: Meeting Information: 33rd Annual Meeting of the Society of Neuroscience, New
Orleans, LA, USA; November 8-12, 2003.

Martin, K.K. and C.W. Stevens (2002). Analgesia effects of nociceptin in amphibians. 2002:
Abstract No. 553.2. ISSN: 1529-2401.
Online: http://stn.scholarone.com
Descriptors: amphibians, frog, Rana pipiens, nociceptin, analgesia effects, spinal administra-
tion, neuropeptide, nociceptive processing.
Notes: Meeting Information: 32nd Annual Meeting of the Society for Neuroscience,
Orlando, Florida, USA; November 2-7, 2002.

Mohan, S. and C.W. Stevens (2006). Systemic and spinal administration of the mu opioid,
remifentanil, produces antinociception in amphibians. European Journal of Pharmacology
534(1-3): 89-94. ISSN: 0014-2999.

Abstract: Remifentanil is a relatively new opioid analgesic related to the fentanyl family
of mu opioid receptor agonists and is used clinically for its unique property of having an
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ultra-short duration of action. However, there is little preclinical data on the analgesic (anti-
nociceptive) effects of remifentanil and none obtained in non-mammalian animal models.
The antinociceptive effects of remifentanil were assessed by using the acetic acid test in
amphibians. Systemic and spinal administration of remifentanil was made by subcutaneous
and intraspinal injections in the Northern grass frog, Rana pipiens. After administration,
remifentanil produced dose-dependent and long-lasting antinociceptive effects which per-
sisted for five hours after systemic administration but gave a shorter duration of action after
spinal delivery. The antinociceptive effects of remifentanil were significantly blocked by
pretreatment with systemic naltrexone. Systemic and spinal administration of remifentanil
produced log dose-response curves which yielded ED50 values of 7.1 nmol/g and 3.2 nmol/
animal respectively. The relative antinociceptive potency of remifentanil compared to other
opioids administered to amphibians is similar to that found in mammalian models.
Descriptors: Northern grass frog, Rana pipiens, analgesics, opioid pharmacology, pain pre-
vention and control, piperidines pharmacology, acetic acid, analgesics, opioid administration
and dosage, dose response relationship, drug, injections, spinal, injections, subcutaneous,
models, animal, naltrexone pharmacology, narcotic antagonists pharmacology, pain measure-
ment, piperidines administration and dosage, receptors, opioid, mu drug effects, time factors.

Salio, C., E. Cottone, M. Conrath, and M.E Franzoni (2002). Cb1 cannabinoid receptors in

amphibian spinal cord: relationships with some nociception markers. Journal of Chemical
Neuroanatomy 24(3): 153-162. ISSN: 0891-0618.

Descriptors: amphibians, spinal cord, cannabinoid receptors, Cb1, nociception markers,
relationship, spinal analgesia, pain modulation.

Simon, M.P. and K.E. Mccarson (2002). Nociceptive sensitivity of the frog rana pipiens to vanil-

loids. In: 32nd Annual Meeting of the Society for Neuroscience, Society for Neuroscience Abstract
Viewer and Itinerary Planner., November 2, 2002-November 7, 2002, Orlando, Florida, USA,
Vol. 2002, p. Abstract No. 49.13.

Online: http://stn.scholarone.com

Descriptors: amphibians, frog, Rana pipiens, nociceptive sensitivity, vanilloids, noxious
stimuli, vertebrates, conference proceedings.

Stevens, C.W. (2004). Opioid research in amphibians: an alternative pain model yielding insights

on the evolution of opioid receptors. Brain Research. Brain Research Reviews 46(2): 204-
215. ISSN: 0165-0173.

Abstract: This review summarizes the work from our laboratory investigating mechanisms
of opioid analgesia using the Northern grass frog, Rana pipiens. Over the last dozen years, we
have accumulated data on the characterization of behavioral effects after opioid administra-
tion on radioligand binding by using opioid agonist and antagonist ligands in amphibian
brain and spinal cord homogenates, and by cloning and sequencing opioid-like receptor
cDNA from amphibian central nervous system (CNS) tissues. The relative analgesic potency
of mu, delta, and kappa opioids is highly correlated between frogs and other mammals,
including humans. Radioligand binding studies using selective opioid agonists show a similar
selectivity profile in amphibians and mammals. In contrast, opioid antagonists that are highly
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Stevens,

selective for mammalian mu, delta, and kappa opioid receptors were not selective in behav-
ioral and binding studies in amphibians. Three opioid-like receptor cDNAs were cloned and
sequenced from amphibian brain tissues and are orthologs to mammalian mu, delta, and
kappa opioid receptors. Bioinformatics analysis of the three types of opioid receptor cDNAs
from all vertebrate species with full datasets gave a pattern of the molecular evolution of
opioid receptors marked by the divergence of mu, delta, and kappa opioid receptor sequences
during vertebrate evolution. This divergence in receptor amino acid sequence in later-evolved
vertebrates underlies the hypothesis that opioid receptors are more type-selective in mammals
than in nonmammalian vertebrates. The apparent order of receptor type evolution is kappa,
then delta, and, most recently, the mu opioid receptor. Finally, novel bioinformatics analyses
suggest that conserved extracellular receptor domains determine the type selectivity of verte-
brate opioid receptors.

Descriptors: amphibians, grass frog, Rana pipiens, pain models, opioid research, opioid
receptors, evolution, opioid analgesia, mechanism, behavioral effects.

C.W. and C.M. Brasel (2003). Amphibian opioid receptors: cloning and sequence sug-
gests pattern of opioid receptor evolution. Society for Neuroscience Abstract Viewer and
Itinerary Planner 2003: Abstract No. 577.10. ISSN: 0190-5295.

Online: http://sfn.scholarone.com

Descriptors: amphibians, opioid receptors, cloning, sequence, evolution, opioid analgesia,
kappa receptors, delta receptors, mu, evolution.

Notes: Meeting Information: 33rd Annual Meeting of the Society of Neuroscience, New
Orleans, LA, USA; November 8-12, 2003.

C.W., G. Toth, A. Borsodi, and S. Benyhe (2007). Xendorphin B1, a novel opioid-like
peptide determined from a Xenopus laevis brain cDNA library, produces opioid anti-
nociception after spinal administration in amphibians. Brain Research Bulletin 71(6):
628-632. ISSN: 0361-9230.

Abstract: Prodynorphins (PDYNs) from the African clawed frog (Xenopus laevis), originally
described as ‘proxendorphins’, are novel members of the family of opioid-like precursor
polypeptides and were recently discovered based on polymerase chain reaction (PCR) iso-
lates from a Xenopus brain cDNA library. This amphibian prodynorphin was found in two
isoforms, (Xen)PDYN-A and (Xen)PDYN-B, consisting of 247 and 279 amino acids, respec-
tively. Each prepropeptide contains five potential opioid-like peptides, collectively named
xendorphins. One of these, xendorphin B1 ((Xen)PDYN-B sequence 96-111: YGGFIRK-
PDKYKFLNA), is a hexadecapeptide that displaced [3H]naloxone and the radiolabelled
kappa opioid, [3H]dynorphin A (1-17), with nanomolar affinity from rat brain membranes.
Using the acetic acid pain test, the present study examined the antinociceptive effects of spi-
nally administered xendorphin B1 in amphibians. Xendorphin B1 produced a long-lasting
and dose-dependent antinociceptive effect in the Northern grass frog (Rana pipiens) with an
ED50 value of 44.5 nmol/frog. The antinociceptive effects of xendorphin B1 were signifi-
cantly blocked by pretreatment with the non-selective opioid antagonist, naltrexone. This is
the first report of the in vivo characterization of a non-mammalian prodynorphin-derived
peptide and suggests that xendorphin peptides may play a role in the modulation of noxious
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information in vertebrates.

Descriptors: amphibians, African clawed frog, Xenopus laevis, Northern grass frog, Rana
pipiens, xendorphin B1, opioid like peptide, brain, opioid antinociception, spinal administra-
tion, polymerase chain reaction.

Stevens, C.W. (20006). Opioid analgesia research in amphibians: from behavioral assay to cloning
opioid receptor genes. Proceedings of the Annual Conference of the Association of Reptilian and
Amphibian Veterinarians 13: 9-15. ISSN: 1529-9651.

NAL Call Number: SF996.A77
Descriptors: amphibians, Northern grass frog, Rana pipiens, anesthesia , sedation, opioid
analgesia, review of research.

Suwalsky, M., C. Schneider, B. Norris, E Villena, H. Cardenas, E. Cuevas, and C.P. Sotomayor
(2002). The local anesthetic proparacaine modifies sodium transport in toad skin and
perturbs the structures of model and cell membranes. Zeizschrift Fur Naturforschung. C,
Journal of Biosciences 57(9-10): 930-938. ISSN: 0939-5075.

NAL Call Number: QH301.7Z4
Descriptors: amphibians, toad, local anesthetic, proparacaine, sodium transport, modifies,
toad skin, pertubes structures, cell membranes.
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Ariizumi, T., M. Kinoshita, C. Yokota, K. Takano, K. Fukuda, N. Moriyama, G.M. Malacinski, and
M. Asashima (2003). Amphibian in vitro heart induction: a simple and reliable model
for the study of vertebrate cardiac development. /nzernational Journal of Developmental
Biology 47(6): 405-410. ISSN: 0214-6282.

Descriptors: amphibians, cardiac development, heart induction, in vitro, animal model,
vertebrate, embryos, Xenopus, transplantation.

Beebee, T.J.C. (2005). Conservation genetics of amphibians. Heredity 95(6): 423-427. ISSN: 0018-
067X.

Descriptors: amphibians, genetics research, conservation genetics.

Belzile, O., E. Simard, R. Gulemetova, A. Bairam, and R. Kinkead (2004). Un modele amphibien
pour 'etude du developpement du controle de la respiration. [Amphibians as a model
system for the investigation of respiratory control development]. Medecine Sciences MS
20(10): 904-908. ISSN: 0767-0974.

Abstract: Recent medical advances have made it possible for babies to survive premature
birth at increasingly earlier developmental stages. This population requires costly and sophis-
ticated medical care to address the problems associated with immaturity of the respiratory
system. In addition to pulmonary complications, respiratory instability and apnea reflecting
immaturity of the respiratory control system are major causes of hospitalization and morbid-
ity in this highly vulnerable population. These medical concerns, combined with the curiosity
of physiologists, have contributed to the expansion of research in respiratory neurobiology.
While most researchers working in this field commonly use rodents as an animal model,
recent research using in vitro brainstem preparation from bullfrogs (Rana catesbeiana) have
revealed the technical advantages of this animal model, and shown that the basic principles
underlying respiratory control and its ontogeny are very similar between these two groups
of vertebrates. The present review highlights the recent advances in the area of research with
a focus on intermittent (episodic) breathing and the role of serotonergic and GABAergic
modulation of respiratory activity during development.

Descriptors: amphibians, bull frogs, animal model system, respiratory control system, epi-
sodicbreathing investigation, premature birth of human babies, immaturity, rodents.
Language of Text: French.

Burlibasa, L., N. Cucu, and L. Gavrila (2005). Amphibians as model organisms for studying the
dynamics of eukaryote genetic material architecture. Wildlife Biology in Practice 1(1):
24-32. ISSN: print: 1646-1509; online: 1646-2742.
Online: http://dx.doi.org/10.2461/wbp.2005.1.4
Descriptors: amphibia, animal model, study of dynamics of eukaryote genetic architecture,
review, cytogenetics.
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Endepols, H., J. Schul, H.C. Gerhardt, and W. Walkowiak (2004). 6-hydroxydopamine lesions in
anuran amphibians: a new model system for Parkinson’s disease? Journal of Neurobiology
60(4): 395-410. ISSN: 0022-3034.

NAL Call Number: QP351.J55

Abstract: We investigated the effects of dopamine depletion on acoustically guided behavior
of anurans by conducting phonotaxis experiments with female gray treefrogs (Hyla versi-
color) before and 90 min after bilateral injections of 3, 6, or 12 microg 6-hydroxydopamine
(6-OHDA) into the telencephalic ventricles. In experiments with one loudspeaker playing
back a standard artificial mating call, we analyzed the effects of 6-OHDA on phonotactic
response time. In choice tests we measured the degree of distraction from the standard call
(20 pulses/s) by three different variants with altered pulse-rate (30/s, 40/s, 60/s). Five days
after experiments, brains were immunostained for tyrosine hydroxylase. Labeled neurons
were counted in the suprachiasmatic nucleus, posterior tuberculum, interpeduncular nucleus,
and locus coeruleus, and correlation between neuronal numbers and behavioral scores was
tested. Response times increased together with 6-OHDA concentrations, which was mainly
due to longer immobile periods before the animals started movement. In choice tests the
most irrelevant stimulus (60/s) distracted 6-OHDA injected females from the standard
stimulus, while sham injected controls were undistracted. The number of catecholaminergic
neurons decreased with increasing 6-OHDA concentration in the suprachiasmatic nucleus,
posterior tuberculum, and interpeduncular nucleus. The normalized number of immunoreac-
tive neurons in the posterior tuberculum was positively correlated with phonotaxis scores in
the one-speaker test, demonstrating that motor deficits are a function of tubercular cell loss.
We conclude that bilateral 6-OHDA lesions in anuran amphibians cause motor (difficulty to
start movements) as well as cognitive symptoms (higher distraction by irrelevant stimuli) that
have also been described for human Parkinson patients.

Descriptors: anuran amphibians, gray tree frogs, new animal research model system, Parkin-
son’s disease, 6 hydroxy dopamine lesions.

Gantress, J., G.D. Maniero, N. Cohen, and J. Robert (2003). Development and characterization of
a model system to study amphibian immune responses to iridoviruses. Virology 311(2):
254-262. ISSN: 0042-6822.

Descriptors: amphibians, Xenopus laevis, model system development, immune responses,
iridoviruses.

Gross, M.L., W. Hanke, A. Koch, H. Ziebart, K. Amann, and E. Ritz (2002). Intraperitoneal
protein injection in the axolotl: the amphibian kidney as a novel model to study tubu-
lointerstitial activation. Kidney International 62(1): 51-59. ISSN: 0085-2538.
Descriptors: amphibians, kidney, novel model, tubulointerstitial activation, urinary system,
axolotl, intraperitoneal protein injection.

Hudson, N.J. and C.E. Franklin (2002). Maintaining muscle mass during extended disuse: aesti-
vating frogs as a model species. Journal of Experimental Biology 205(15): 2297-2303. ISSN:
0022-0949.

NAL Call Number: 442.8 B77
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Descriptors: estivating frogs, model species, muscle mass, maintaining, literature review,
dormancy, muscle maintenance, musculature, muscle maintenance during extended disuse,
review.

Kloas, W. (2002). Amphibians as a model for the study of endocrine disruptors. In: K.W. Jeon
(Editor), International Review of Cytology: A Survey of Cell Biology, Vol. 216, p. 1-57. ISBN:
978-0-12-364620-0.

Online: http://dx.doi.org/10.1016/S0074-7696(02)16002-5

Descriptors: amphibians, endocrine disrupters, study model, book chapter.

Kloas, W. and I. Lutz (2006). Amphibians as model to study endocrine disrupters. Journal of Chro-
matography A 1130(1, Sp. Iss. SI): 16-27. ISSN: 0021-9673.
Descriptors: amphibians, animal model, endocrine disrupters, pharmacology, endocrine
system, reproductive system, bioassay, thyroid system.

Morse, R.P. and E.F. Evans (2003). The sciatic nerve of the toad Xenopus laevis as a physiological
model of the human cochlear nerve. Hearing Research 182(1-2): 97-118. ISSN: 0378-5955.
Descriptors: amphibians, toad, Xenopus laevis, sciatic nerve, physiological research animal
model, human cochlear nerve.

Naitoh, T., M. Yamashita, and R.J. Wassersug (2004). Life history of amphibians and gravity. Uchu
Seibutsu Kagaku 18(3): 130-131. ISSN: 0914-9201.
Abstract: Anurans hold a unique position in vertebrate phylogeny, as they made the major
transition from water to land. Through evolution they have acquired fundamental mecha-
nisms to adapt to terrestrial gravity. Such mechanisms are now shared among other terrestrial
vertebrates derived from ancestral amphibians. Space research, using amphibians as a model
animal, is significant based on the following aspects: (1) Anuran amphibians show drastic
changes in their living niche during their metamorphosis. Environments for tadpoles and
for terrestrial life of frogs are quite different in terms of gravity and its associated factors.
(2) Certain tadpoles, such as Rhacophorus viridis amamiensis, have a transparent abdominal
wall. Thus visceral organs and their motion can be observed in these animals in non-invasive
manner through their transparent abdominal skin. This feature enables biologists to evalu-
ate the physiological state of these amphibians and study the autonomic control of visceral
organs. It is also feasible for space biologists to examine how such autonomic regulation
could be altered by microgravity and exposure to the space environment.
Descriptors: amphibians, physiology, anura physiology, developmental biology, gastroin-
testinal tract physiology, amphibia classification, amphibia growth, development , anura,
classification, anura growth, development, evolution, larva growth, development, larva physi-
ology, animal models, space flight, weightlessness.

Peinado, J.R., J.P. Castano, R. Vazquez Martinez , Y. Anouar, M.C. Tonon, H. Vaudry, E Gracia
Navarro, and M.M. Malagon (2002). Amphibian melanotrophs as a model to analyze the

secretory plasticity of endocrine cells. General and Comparative Endocrinology 126(1): 4-6.
ISSN: 0016-6480.
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NAL Call Number: 444.8 G28
Descriptors: amphibians, pituitary gland, intermediate lobe melanotrophs, secretory plasit-
icity models, review.

Pierantoni, R., G. Cobellis, R. Meccariello, C. Palmiero, G. Fienga, S. Minucci, and S. Fasano

(2002). The amphibian testis as model to study germ cell progression during spermato-
genesis. Comparative Biochemistry and Physiology Part B Biochemistry and Molecular Biology
132(1): 131-139. ISSN: 1096-4959.

Abstract: Testicular morphology of vertebrate testis indicates requirement of local control.
In urodeles, the testis is organized in lobes of increasing maturity throughout the cephalocau-
dal axis. The anuran testis is organized in tubules. Spermatogenesis occurs in cysts composed
by Sertoli cells enveloping germ cells at synchronous stages. Moreover, in numerous species
germ cell progression lasts a year which defines the sexual cycle. Due to the above quoted
features, research on factors regulating germ cell progression in amphibians may reach greater
insight as compared with mammalian animal models. In particular, studies on endocrine and
paracrine/autocrine factors involved in the regulation of germ cell functions reveal that fos
activation and a J protein, previously specifically found in mouse testis, exert an important
role in spermatogonial proliferation and maturation of post-meiotic stages, respectively.
Descriptors: amphibian, testis, germ cell progression, spermatogenesis, testicular morphol-
ogy, vertebrate testis.

Rollins Smith, L.A., B.D. Hopkins, and L.K. Reinert (2004). An amphibian model to test the

effects of xenobiotic chemicals on development of the hematopoietic system. Environ-
mental Toxicology and Chemistry 23(12): 2863-2867. ISSN: 0730-7268.

NAL Call Number: QH545.A1E58

Abstract: A number of manmade chemicals have deleterious effects on the developing
immune system. Very few assay systems are available to study the effects of xenobiotics on
hematopoietic stem cells. In rodent models, assays require exposure of pregnant females and
analysis of the hematopoietic potential of stem cells from the offspring. These models are less
relevant to lower vertebrates such as fish or amphibians where exposure of embryos is direct.
To overcome this problem, an amphibian model was developed. Diploid (2N) embryos
(16-20 h of age) of the South African clawed frog, Xenopus laevis, were exposed to 10 microg/
ml diazinon or 10(-6) M lead acetate for 2 h. After 2 h, the ventral blood island (VBI) was
transplanted from a chemically treated or untreated control embryo to an untreated triploid
(3N) host embryo. After 55 d, the contribution of the donor VBI-derived stem cells to popu-
lations in the blood, thymus, and spleen was assessed by flow cytometry. Diazinon, but not
lead acetate, interfered with the ability of transplanted stem cells to contribute to hematopoi-
esis. Because amphibian embryos are very sensitive indicators of the toxic effects of chemicals,
this VBI assay could be employed to test any toxic chemical that is suspected of having a
negative effect on development of the hematopoietic system.

Descriptors: amphibians, frog, Xenopus laevis, animal model, xenobiotic chemicals, effects,
test, hematopoetic system, development, immune system, assay systems.
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Ryffel, G.U. (2003). What can a frog tell us about human kidney development. Nephron 94(2):
e35-e43. ISSN: 0028-2766.
Descriptors: amphibians, frog, kidney development, nephrogenesis, vertrbrates, human
kidney development, renal diseases.

Schnizler, M., A. Berk, M. Fronius, and W.G. Clauss (2002). The amphibian lung provides a physi-
ologically intact model for investigation of alveolar ion transport regulation. Pfluegers
Archiv European Journal of Physiology 443 (Suppl. 1): S386. ISSN: 0031-6768.
Descriptors: amphibian, lung, physiologicall intact model, alveolar ion transport, regula-
tion, respiratory system.

Straka, H., R. Baker, and E. Gilland (2002). The frog as a unique vertebrate model for study-
ing the rhombomeric organization of functionally identified hindbrain neurons. Brzin
Research Bulletin 57(3-4): 301-305. ISSN: 0361-9230.
Descriptors: frog, vertebrate model, hindbrain neurons, rhombomeric organization, study-
ing , cranial nerve, precerebral neurons.

Tata, J.R. (2006). Amphibian metamorphosis as a model for the developmental actions of
thyroid hormone. Molecular and Cellular Endocrinology 246(1-2): 10-20. ISSN: 0303-7207.
Abstract: Thyroid hormone (TH) elicits multiple physiological actions in vertebrates
from fish to man. These actions can be divided into two broad categories: those where the
hormone regulates developmental processes and those that involve actions in the adult organ-
ism. Amphibian metamorphosis is a most dramatic example of extensive morphological,
biochemical and cellular changes occurring during post-embryonic development, which is
obligatorily initiated and sustained by TH. It is, therefore, an ideal model system to under-
stand the action of the hormone. Each tissue of the frog tadpole responds differently to TH,
ranging from altered gene expression, morphogenesis, tissue re-structuring and extensive
cell death, according to a developmental programme set in place before the thyroid gland
begins to secrete the hormone. The key element determining the response to the hormone
is the nuclear thyroid hormone receptor (TR). As in most vertebrates, there are two thyroid
hormone receptors, TRalpha and TRbeta, which repress transcription in the absence of the
ligand and whose concentration in the tissues is directly modulated by the hormone itself.

In Xenopus, biochemical and in situ techniques have shown that the amount of TRbeta
mRNA and protein are elevated 50-100 times during TH-induced metamorphic climax.
This phenomenon of “autoinduction” of receptor is also seen with developmental or induc-
tive processes regulated by other hormones acting through nuclear receptors. It is possible
that receptor upregulation may be a pre-requisite for hormonal response. Recent molecular
and cell biological studies have suggested that TRs function as multimeric complexes with
other nuclear or chromatin proteins, such as co-repressors and co-activators, to regulate the
structure of the chromatin, and thereby determine the transcription of the receptor-specified
target gene. There is evidence that this may also be so for thyroid hormone regulated tran-
scription during amphibian metamorphosis.

Descriptors: amphibia growth and development, metamorphosis biological, models biologi-
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cal, thyroid hormones physiology, apoptosis, receptors, thyroid hormone genetics, receptors,
thyroid hormone physiology.

Yoshii, C., Y. Ueda, M. Okamoto, and M. Araki (2007). Neural retinal regeneration in the anuran

amphibian Xenopus laevis post-metamorphosis: transdifferentiation of retinal pig-
mented epithelium regenerates the neural retina. Developmental Biology 303(1): 45-56.
ISSN: 0012-1606.

Abstract: In urodele amphibians like the newt, complete retina and lens regeneration occurs
throughout their lives. In contrast, anuran amphibians retain this capacity only in the larval
stage and quickly lose it during metamorphosis. It is believed that they are unable to regener-
ate these tissues after metamorphosis. However, contrary to this generally accepted notion,
here we report that both the neural retina (NR) and lens regenerate following the surgical
removal of these tissues in the anuran amphibian, Xenopus laevis, even in the mature animal.
The NR regenerated both from the retinal pigment epithelial (RPE) cells by transdifferentia-
tion and from the stem cells in the ciliary marginal zone (CMZ) by differentiation. In the
early stage of NR regeneration (5-10 days post operation), RPE cells appeared to delaminate
from the RPE layer and adhere to the remaining retinal vascular membrane. Thereafter, they
underwent transdifferentiation to regenerate the NR layer. An in vitro culture study also
revealed that RPE cells differentiated into neurons and that this was accelerated by the pres-
ence of FGF-2 and IGF-1. The source of the regenerating lens appeared to be remaining lens
epithelium, suggesting that this is a kind of repair process rather than regeneration. Thus, we
show for the first time that anuran amphibians retain the capacity for retinal regeneration
after metamorphosis, similarly to urodeles, but that the mode of regeneration differs between
the two orders. Our study provides a new tool for the molecular analysis of regulatory mech-
anisms involved in retinal and lens regeneration by providing an alternative animal model to
the newt, the only other experimental model.

Descriptors: amphibians, Xenopus laevis, neural retinal regeneration, newt, metamorphosis,
retina, lens, animal model.

Zayas, ].G., D.W. O’Brien, S. Tai, J. Ding, L. Lim, and M. King (2004). Adaptation of an amphib-

ian mucociliary clearance model to evaluate early effects of tobacco smoke exposure.
Respiratory Research 5: 9. ISSN: 1465-9921.

Abstract: RATIONALE: Inhaled side-stream tobacco smoke brings in all of its harmful
components impairing mechanisms that protect the airways and lungs. Chronic respiratory
health consequences are a complex multi-step silent process. By the time clinical manifes-
tations require medical attention, several structural and functional changes have already
occurred. The respiratory system has to undergo an iterative process of injury, healing

and remodeling with every exposure. METHODS: To have a better understanding of the
initial changes that take place when first exposed to environmental tobacco smoke, we have
developed an exposure model, using the frog palate that closely represents the features of
obstructive airways where ciliary dysfunction and mucus hypersecretion occur. RESULTS:
Mucus transport was significantly reduced, even after exposure to the smoke of one cigarette
(p < 0.05) and even further with 4-cigarettes exposure (p < 0.001). Morphometric and ultra-
structural studies by SEM show extensive areas of tissue disruption. Gelatinase zymography
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shows activation of MMP9 in mucus from palates exposed to tobacco smoke. CONCLU-
SIONS: The clearance of mucus on the frog palate is significantly reduced after exposure to
environmental tobacco smoke. Cilia and the extracellular matrix are anatomically disrupted.
Tobacco smoke triggers an increased activity of matrix metalloproteinases associated with a
substantial defoliation of ciliated epithelium. These studies enhance the knowledge of the
changes in the mucociliary apparatus that occur initially after exposure to environmental
tobacco smoke, with the goal of understanding how these changes relate to the genesis of
chronic airway pathologies in humans.

Descriptors: amphibians, frog, Rana catesbeiana, environmental exposure adverse effects,
tobacco smoke exposure, animal models, mucociliary clearance, palate pathology, anatomy,

histology, palate drug effects.
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Anoxia and Hypoxia

Ariizumi, T., M. Kinoshita, C. Yokota, K. Takano, K. Fukuda, N. Moriyama, G.M. Malacinski, and
M. Asashima (2003). Amphibian in vitro heart induction: a simple and reliable model
for the study of vertebrate cardiac development. /nzernational Journal of Developmental
Biology 47(6): 405-410. ISSN: 0214-6282.

Descriptors: amphibians, cardiac development, heart induction, in vitro, animal model,
vertebrate, embryos, Xenopus, transplantation.

Beebee, T.J.C. (2005). Conservation genetics of amphibians. Heredity 95(6): 423-427. ISSN: 0018-
067X.

Descriptors: amphibians, genetics research, conservation genetics.

Belzile, O., E. Simard, R. Gulemetova, A. Bairam, and R. Kinkead (2004). Un modele amphibien
pour 'etude du developpement du controle de la respiration. [Amphibians as a model
system for the investigation of respiratory control development]. Medecine Sciences MS
20(10): 904-908. ISSN: 0767-0974.

Abstract: Recent medical advances have made it possible for babies to survive premature
birth at increasingly earlier developmental stages. This population requires costly and sophis-
ticated medical care to address the problems associated with immaturity of the respiratory
system. In addition to pulmonary complications, respiratory instability and apnea reflecting
immaturity of the respiratory control system are major causes of hospitalization and morbid-
ity in this highly vulnerable population. These medical concerns, combined with the curiosity
of physiologists, have contributed to the expansion of research in respiratory neurobiology.
While most researchers working in this field commonly use rodents as an animal model,
recent research using in vitro brainstem preparation from bullfrogs (Rana catesbeiana) have
revealed the technical advantages of this animal model, and shown that the basic principles
underlying respiratory control and its ontogeny are very similar between these two groups
of vertebrates. The present review highlights the recent advances in the area of research with
a focus on intermittent (episodic) breathing and the role of serotonergic and GABAergic
modulation of respiratory activity during development.

Descriptors: amphibians, bull frogs, animal model system, respiratory control system, epi-
sodicbreathing investigation, premature birth of human babies, immaturity, rodents.
Language of Text: French.

Burlibasa, L., N. Cucu, and L. Gavrila (2005). Amphibians as model organisms for studying the
dynamics of eukaryote genetic material architecture. Wildlife Biology in Practice 1(1):
24-32. ISSN: print: 1646-1509; online: 1646-2742.
Online: http://dx.doi.org/10.2461/wbp.2005.1.4
Descriptors: amphibia, animal model, study of dynamics of eukaryote genetic architecture,
review, cytogenetics.
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Endepols, H., J. Schul, H.C. Gerhardt, and W. Walkowiak (2004). 6-hydroxydopamine lesions in
anuran amphibians: a new model system for Parkinson’s disease? Journal of Neurobiology
60(4): 395-410. ISSN: 0022-3034.

NAL Call Number: QP351.J55

Abstract: We investigated the effects of dopamine depletion on acoustically guided behavior
of anurans by conducting phonotaxis experiments with female gray treefrogs (Hyla versi-
color) before and 90 min after bilateral injections of 3, 6, or 12 microg 6-hydroxydopamine
(6-OHDA) into the telencephalic ventricles. In experiments with one loudspeaker playing
back a standard artificial mating call, we analyzed the effects of 6-OHDA on phonotactic
response time. In choice tests we measured the degree of distraction from the standard call
(20 pulses/s) by three different variants with altered pulse-rate (30/s, 40/s, 60/s). Five days
after experiments, brains were immunostained for tyrosine hydroxylase. Labeled neurons
were counted in the suprachiasmatic nucleus, posterior tuberculum, interpeduncular nucleus,
and locus coeruleus, and correlation between neuronal numbers and behavioral scores was
tested. Response times increased together with 6-OHDA concentrations, which was mainly
due to longer immobile periods before the animals started movement. In choice tests the
most irrelevant stimulus (60/s) distracted 6-OHDA injected females from the standard
stimulus, while sham injected controls were undistracted. The number of catecholaminergic
neurons decreased with increasing 6-OHDA concentration in the suprachiasmatic nucleus,
posterior tuberculum, and interpeduncular nucleus. The normalized number of immunoreac-
tive neurons in the posterior tuberculum was positively correlated with phonotaxis scores in
the one-speaker test, demonstrating that motor deficits are a function of tubercular cell loss.
We conclude that bilateral 6-OHDA lesions in anuran amphibians cause motor (difficulty to
start movements) as well as cognitive symptoms (higher distraction by irrelevant stimuli) that
have also been described for human Parkinson patients.

Descriptors: anuran amphibians, gray tree frogs, new animal research model system, Parkin-
son’s disease, 6 hydroxy dopamine lesions.

Gantress, J., G.D. Maniero, N. Cohen, and J. Robert (2003). Development and characterization of
a model system to study amphibian immune responses to iridoviruses. Virology 311(2):
254-262. ISSN: 0042-6822.

Descriptors: amphibians, Xenopus laevis, model system development, immune responses,
iridoviruses.

Gross, M.L., W. Hanke, A. Koch, H. Ziebart, K. Amann, and E. Ritz (2002). Intraperitoneal
protein injection in the axolotl: the amphibian kidney as a novel model to study tubu-
lointerstitial activation. Kidney International 62(1): 51-59. ISSN: 0085-2538.
Descriptors: amphibians, kidney, novel model, tubulointerstitial activation, urinary system,
axolotl, intraperitoneal protein injection.

Hudson, N.J. and C.E. Franklin (2002). Maintaining muscle mass during extended disuse: aesti-
vating frogs as a model species. Journal of Experimental Biology 205(15): 2297-2303. ISSN:
0022-0949.

NAL Call Number: 442.8 B77
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Descriptors: estivating frogs, model species, muscle mass, maintaining, literature review,
dormancy, muscle maintenance, musculature, muscle maintenance during extended disuse,
review.

Kloas, W. (2002). Amphibians as a model for the study of endocrine disruptors. In: K.W. Jeon
(Editor), International Review of Cytology: A Survey of Cell Biology, Vol. 216, p. 1-57. ISBN:
978-0-12-364620-0.

Online: http://dx.doi.org/10.1016/S0074-7696(02)16002-5

Descriptors: amphibians, endocrine disrupters, study model, book chapter.

Kloas, W. and I. Lutz (2006). Amphibians as model to study endocrine disrupters. Journal of Chro-
matography A 1130(1, Sp. Iss. SI): 16-27. ISSN: 0021-9673.
Descriptors: amphibians, animal model, endocrine disrupters, pharmacology, endocrine
system, reproductive system, bioassay, thyroid system.

Morse, R.P. and E.F. Evans (2003). The sciatic nerve of the toad Xenopus laevis as a physiological
model of the human cochlear nerve. Hearing Research 182(1-2): 97-118. ISSN: 0378-5955.
Descriptors: amphibians, toad, Xenopus laevis, sciatic nerve, physiological research animal
model, human cochlear nerve.

Naitoh, T., M. Yamashita, and R.J. Wassersug (2004). Life history of amphibians and gravity. Uchu
Seibutsu Kagaku 18(3): 130-131. ISSN: 0914-9201.
Abstract: Anurans hold a unique position in vertebrate phylogeny, as they made the major
transition from water to land. Through evolution they have acquired fundamental mecha-
nisms to adapt to terrestrial gravity. Such mechanisms are now shared among other terrestrial
vertebrates derived from ancestral amphibians. Space research, using amphibians as a model
animal, is significant based on the following aspects: (1) Anuran amphibians show drastic
changes in their living niche during their metamorphosis. Environments for tadpoles and
for terrestrial life of frogs are quite different in terms of gravity and its associated factors.
(2) Certain tadpoles, such as Rhacophorus viridis amamiensis, have a transparent abdominal
wall. Thus visceral organs and their motion can be observed in these animals in non-invasive
manner through their transparent abdominal skin. This feature enables biologists to evalu-
ate the physiological state of these amphibians and study the autonomic control of visceral
organs. It is also feasible for space biologists to examine how such autonomic regulation
could be altered by microgravity and exposure to the space environment.
Descriptors: amphibians, physiology, anura physiology, developmental biology, gastroin-
testinal tract physiology, amphibia classification, amphibia growth, development , anura,
classification, anura growth, development, evolution, larva growth, development, larva physi-
ology, animal models, space flight, weightlessness.

Peinado, J.R., J.P. Castano, R. Vazquez Martinez , Y. Anouar, M.C. Tonon, H. Vaudry, E Gracia
Navarro, and M.M. Malagon (2002). Amphibian melanotrophs as a model to analyze the

secretory plasticity of endocrine cells. General and Comparative Endocrinology 126(1): 4-6.
ISSN: 0016-6480.
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NAL Call Number: 444.8 G28
Descriptors: amphibians, pituitary gland, intermediate lobe melanotrophs, secretory plasit-
icity models, review.

Pierantoni, R., G. Cobellis, R. Meccariello, C. Palmiero, G. Fienga, S. Minucci, and S. Fasano

(2002). The amphibian testis as model to study germ cell progression during spermato-
genesis. Comparative Biochemistry and Physiology Part B Biochemistry and Molecular Biology
132(1): 131-139. ISSN: 1096-4959.

Abstract: Testicular morphology of vertebrate testis indicates requirement of local control.
In urodeles, the testis is organized in lobes of increasing maturity throughout the cephalocau-
dal axis. The anuran testis is organized in tubules. Spermatogenesis occurs in cysts composed
by Sertoli cells enveloping germ cells at synchronous stages. Moreover, in numerous species
germ cell progression lasts a year which defines the sexual cycle. Due to the above quoted
features, research on factors regulating germ cell progression in amphibians may reach greater
insight as compared with mammalian animal models. In particular, studies on endocrine and
paracrine/autocrine factors involved in the regulation of germ cell functions reveal that fos
activation and a J protein, previously specifically found in mouse testis, exert an important
role in spermatogonial proliferation and maturation of post-meiotic stages, respectively.
Descriptors: amphibian, testis, germ cell progression, spermatogenesis, testicular morphol-
ogy, vertebrate testis.

Rollins Smith, L.A., B.D. Hopkins, and L.K. Reinert (2004). An amphibian model to test the

effects of xenobiotic chemicals on development of the hematopoietic system. Environ-
mental Toxicology and Chemistry 23(12): 2863-2867. ISSN: 0730-7268.

NAL Call Number: QH545.A1E58

Abstract: A number of manmade chemicals have deleterious effects on the developing
immune system. Very few assay systems are available to study the effects of xenobiotics on
hematopoietic stem cells. In rodent models, assays require exposure of pregnant females and
analysis of the hematopoietic potential of stem cells from the offspring. These models are less
relevant to lower vertebrates such as fish or amphibians where exposure of embryos is direct.
To overcome this problem, an amphibian model was developed. Diploid (2N) embryos
(16-20 h of age) of the South African clawed frog, Xenopus laevis, were exposed to 10 microg/
ml diazinon or 10(-6) M lead acetate for 2 h. After 2 h, the ventral blood island (VBI) was
transplanted from a chemically treated or untreated control embryo to an untreated triploid
(3N) host embryo. After 55 d, the contribution of the donor VBI-derived stem cells to popu-
lations in the blood, thymus, and spleen was assessed by flow cytometry. Diazinon, but not
lead acetate, interfered with the ability of transplanted stem cells to contribute to hematopoi-
esis. Because amphibian embryos are very sensitive indicators of the toxic effects of chemicals,
this VBI assay could be employed to test any toxic chemical that is suspected of having a
negative effect on development of the hematopoietic system.

Descriptors: amphibians, frog, Xenopus laevis, animal model, xenobiotic chemicals, effects,
test, hematopoetic system, development, immune system, assay systems.
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Ryffel, G.U. (2003). What can a frog tell us about human kidney development. Nephron 94(2):
e35-e43. ISSN: 0028-2766.
Descriptors: amphibians, frog, kidney development, nephrogenesis, vertrbrates, human
kidney development, renal diseases.

Schnizler, M., A. Berk, M. Fronius, and W.G. Clauss (2002). The amphibian lung provides a physi-
ologically intact model for investigation of alveolar ion transport regulation. Pfluegers
Archiv European Journal of Physiology 443 (Suppl. 1): S386. ISSN: 0031-6768.
Descriptors: amphibian, lung, physiologicall intact model, alveolar ion transport, regula-
tion, respiratory system.

Straka, H., R. Baker, and E. Gilland (2002). The frog as a unique vertebrate model for study-
ing the rhombomeric organization of functionally identified hindbrain neurons. Brzin
Research Bulletin 57(3-4): 301-305. ISSN: 0361-9230.
Descriptors: frog, vertebrate model, hindbrain neurons, rhombomeric organization, study-
ing , cranial nerve, precerebral neurons.

Tata, J.R. (2006). Amphibian metamorphosis as a model for the developmental actions of
thyroid hormone. Molecular and Cellular Endocrinology 246(1-2): 10-20. ISSN: 0303-7207.
Abstract: Thyroid hormone (TH) elicits multiple physiological actions in vertebrates
from fish to man. These actions can be divided into two broad categories: those where the
hormone regulates developmental processes and those that involve actions in the adult organ-
ism. Amphibian metamorphosis is a most dramatic example of extensive morphological,
biochemical and cellular changes occurring during post-embryonic development, which is
obligatorily initiated and sustained by TH. It is, therefore, an ideal model system to under-
stand the action of the hormone. Each tissue of the frog tadpole responds differently to TH,
ranging from altered gene expression, morphogenesis, tissue re-structuring and extensive
cell death, according to a developmental programme set in place before the thyroid gland
begins to secrete the hormone. The key element determining the response to the hormone
is the nuclear thyroid hormone receptor (TR). As in most vertebrates, there are two thyroid
hormone receptors, TRalpha and TRbeta, which repress transcription in the absence of the
ligand and whose concentration in the tissues is directly modulated by the hormone itself.

In Xenopus, biochemical and in situ techniques have shown that the amount of TRbeta
mRNA and protein are elevated 50-100 times during TH-induced metamorphic climax.
This phenomenon of “autoinduction” of receptor is also seen with developmental or induc-
tive processes regulated by other hormones acting through nuclear receptors. It is possible
that receptor upregulation may be a pre-requisite for hormonal response. Recent molecular
and cell biological studies have suggested that TRs function as multimeric complexes with
other nuclear or chromatin proteins, such as co-repressors and co-activators, to regulate the
structure of the chromatin, and thereby determine the transcription of the receptor-specified
target gene. There is evidence that this may also be so for thyroid hormone regulated tran-
scription during amphibian metamorphosis.

Descriptors: amphibia growth and development, metamorphosis biological, models biologi-
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cal, thyroid hormones physiology, apoptosis, receptors, thyroid hormone genetics, receptors,
thyroid hormone physiology.

Yoshii, C., Y. Ueda, M. Okamoto, and M. Araki (2007). Neural retinal regeneration in the anuran

amphibian Xenopus laevis post-metamorphosis: transdifferentiation of retinal pig-
mented epithelium regenerates the neural retina. Developmental Biology 303(1): 45-56.
ISSN: 0012-1606.

Abstract: In urodele amphibians like the newt, complete retina and lens regeneration occurs
throughout their lives. In contrast, anuran amphibians retain this capacity only in the larval
stage and quickly lose it during metamorphosis. It is believed that they are unable to regener-
ate these tissues after metamorphosis. However, contrary to this generally accepted notion,
here we report that both the neural retina (NR) and lens regenerate following the surgical
removal of these tissues in the anuran amphibian, Xenopus laevis, even in the mature animal.
The NR regenerated both from the retinal pigment epithelial (RPE) cells by transdifferentia-
tion and from the stem cells in the ciliary marginal zone (CMZ) by differentiation. In the
early stage of NR regeneration (5-10 days post operation), RPE cells appeared to delaminate
from the RPE layer and adhere to the remaining retinal vascular membrane. Thereafter, they
underwent transdifferentiation to regenerate the NR layer. An in vitro culture study also
revealed that RPE cells differentiated into neurons and that this was accelerated by the pres-
ence of FGF-2 and IGF-1. The source of the regenerating lens appeared to be remaining lens
epithelium, suggesting that this is a kind of repair process rather than regeneration. Thus, we
show for the first time that anuran amphibians retain the capacity for retinal regeneration
after metamorphosis, similarly to urodeles, but that the mode of regeneration differs between
the two orders. Our study provides a new tool for the molecular analysis of regulatory mech-
anisms involved in retinal and lens regeneration by providing an alternative animal model to
the newt, the only other experimental model.

Descriptors: amphibians, Xenopus laevis, neural retinal regeneration, newt, metamorphosis,
retina, lens, animal model.

Zayas, ].G., D.W. O’Brien, S. Tai, J. Ding, L. Lim, and M. King (2004). Adaptation of an amphib-

ian mucociliary clearance model to evaluate early effects of tobacco smoke exposure.
Respiratory Research 5: 9. ISSN: 1465-9921.

Abstract: RATIONALE: Inhaled side-stream tobacco smoke brings in all of its harmful
components impairing mechanisms that protect the airways and lungs. Chronic respiratory
health consequences are a complex multi-step silent process. By the time clinical manifes-
tations require medical attention, several structural and functional changes have already
occurred. The respiratory system has to undergo an iterative process of injury, healing

and remodeling with every exposure. METHODS: To have a better understanding of the
initial changes that take place when first exposed to environmental tobacco smoke, we have
developed an exposure model, using the frog palate that closely represents the features of
obstructive airways where ciliary dysfunction and mucus hypersecretion occur. RESULTS:
Mucus transport was significantly reduced, even after exposure to the smoke of one cigarette
(p < 0.05) and even further with 4-cigarettes exposure (p < 0.001). Morphometric and ultra-
structural studies by SEM show extensive areas of tissue disruption. Gelatinase zymography
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shows activation of MMP9 in mucus from palates exposed to tobacco smoke. CONCLU-
SIONS: The clearance of mucus on the frog palate is significantly reduced after exposure to
environmental tobacco smoke. Cilia and the extracellular matrix are anatomically disrupted.
Tobacco smoke triggers an increased activity of matrix metalloproteinases associated with a
substantial defoliation of ciliated epithelium. These studies enhance the knowledge of the
changes in the mucociliary apparatus that occur initially after exposure to environmental
tobacco smoke, with the goal of understanding how these changes relate to the genesis of
chronic airway pathologies in humans.

Descriptors: amphibians, frog, Rana catesbeiana, environmental exposure adverse effects,
tobacco smoke exposure, animal models, mucociliary clearance, palate pathology, anatomy,

histology, palate drug effects.
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Behavior

Abrunhosa, PA. and H. Wogel (2004). Breeding behavior of the leaf-frog Phyllomedusa burmeis-
teri (Anura: Hylidae). Amphibia Reptilia 25(2): 125-135. ISSN: 0173-5373.

Descriptors: leaf frog, Phyllomedusa burmeisteri, breeding behavior, males.

Coddington, E. and EL. Moore (2003). Neuroendocrinology of context-dependent stress
responses: vasotocin alters the effect of corticosterone on amphibian behaviors. Hor-
mones and Bebhavior 43(1): 222-228. ISSN: 0018-506X.

NAL Call Number: QP801.H7H64
Descriptors: amphibian, stress responses, neuroendocrinology, vasotocin alters effect of cor-
ticosterone, behavior.

Gordon, N.M. (2004). The effect of supplemental feeding on the territorial behavior of the green
frog (Rana clamitans). Amphibia Reptilia 25(1): 55-62. ISSN: 0173-5373.

Descriptors: Rana clamitans, green frog, supplemental feeding, effect, ter ritorial behavior.

Hobel, G. (2005). Rana palustris (pickerel frog) and Ambystoma maculatum (spotted salaman-
der). Reproductive behavior. Herperological Review 36(1): 55-56. ISSN: 0018-084X.
NAL Call Number: QL640.H47
Descriptors: pickerel frog , Rana palustris, spotted salamander, Ambystoma maculatum,
reproductive behavior.

Hosie, C. and N. Hind (2004). Using behaviour to assess welfare in captive amphibians. Animal
Welfare 13(Suppl.): S244. ISSN: 0962-7286.
NAL Call Number: HV4701.A557
Descriptors: amphibians, captive, welfare, behavior, assess, meeting, UFAW.
Notes: Meeting Information: Universities Federation for Animal Welfare (UFAW) Sympo-
sium on Science in the Service of Animal Welfare, Edinburgh, UK; April 2-4, 2003.

Jofre, G.M., C.J. Reading, and L.E. di Tada (2005). Breeding behaviour and reproduction in the
Pampa de Achala toad, Bufo achalensis. Amphibia Reptilia 26(4): 451-458. ISSN: 0173-
5373.

Descriptors: toad, Bufo achalensis, reproduction, breeding behavior.

Kunz, K. (2004). Zum Paarungsverhalten Tropischer Krallenfroesche Silurana sp. Tiel 2. [The
pairing behavior of the tropical clawed frogs Silurana sp. Part 2.]. Reprilia D 9(1): 56-62
Nr 45. ISSN: 1431-8997.
Descriptors: tropical clawed frog, Silurana species, pairing behavior, mating, reproduction.
Language of Text: German.
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Martinez Solano, I. and M. Garcia Paris (2004). Comportamientos defensivos de ranas y sapos.
[Defensive behavior of frogs and toads.]. Quercus 225: 32-35. ISSN: 0212-0054.
Descriptors: Anura, toads, frogs, defensive behavior.

Language of Text: Spanish.

McConville, J., L. Sterritt, and PR. Laming (2006). Behavioural responses to electrical and visual
stimulation of the toad tectum. Behavioural Brain Research 170(1): 15-22. ISSN: 0166-
4328.

Abstract: Slow potential shifts in brain structures have been recorded and correlated with
motivational state in several species. Previous studies have also found that application of

an electrical current to the surface of brain tissue generates such slow potential shifts. The
present study was conducted to examine if imposed dc shifts to the brain influenced motiva-
tion in the toad (Bufo bufo). Toads (B. bufo) had stimulating electrodes implanted on the
surface of each optic tectum. After 1 day of recovery combined dc stimuli and a prey-like
visual stimulus were presented to the animal. A current-dependent increase in prey-catching
activities occurred with dc currents from 0.1 to 500 micro A and in avoidance behaviours
from 50 to 500 micro A. There is also evidence of additivity of dc and visually induced nega-
tivity increasing some behaviours. The dc current was applied in order to start a movement of
ions through the brain structure but more specifically through radial glia. The resulting flux
of ions is thought to be responsible for the recorded slow potential shift associated with moti-
vation and these experiments hopefully shed further light on the possible neuromodulatory
role played by radial glia through the spatial buffering of potassium and the associated slow
potential shifts.

Descriptors: toad, Bufo bufo, motivation, predatory behavior, superior colliculus, visual
perception, attention, avoidance learning, brain mapping, electric stimulation, psychological
extinction, feeding behavior, ion photic stimulation, potassium.

Mirza, R.S., M.C.O. Ferrari, ].M. Kiesecker, and D.P. Chivers (2006). Responses of American
toad tadpoles to predation cues: behavioural response thresholds, threat-sensitivity and
acquired predation recognition. Behaviour 143(Part 7): 877-889. ISSN: 0005-7959.
Descriptors: amphibians, toad, tadpoles, predation cues, behavioral responses, thresholds,
threat sensitivity, predation recognition.

Moore, EL., S.K. Boyd, and D.B. Kelley (2005). Historical perspective: Hormonal regulation of
behaviors in amphibians. Hormones and Behavior 48(4): 373-383. ISSN: 0018-506X.
NAL Call Number: QP801.H7H64
Descriptors: amphibians, hormonal regulation, behaviors, hormones, hormonal control of
behaviors , review.

Shepard, D.B. (2004). Seasonal differences in aggression and site tenacity in male Green Frogs,
Rana clamitans. Copeia 2004(1): 159-164. ISSN: 0045-8511.

Descriptors: green frogs, male, Rana clamitans, agression, seasonal differences, site tenacity.
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Woolley, S.C., ].T. Sakata, and D. Crews (2004). Evolutionary insights into the regulation of
courtship behavior in male amphibians and reptiles. Physiology and Behavior 83(2): 347-
360. ISSN: 0031-9384.

Abstract: Comparative studies of species differences and similarities in the regulation of
courtship behavior afford an understanding of evolutionary pressures and constraints shaping
reproductive processes and the relative contributions of hormonal, genetic, and ecological
factors. Here, we review species differences and similarities in the control of courtship and
copulatory behaviors in male amphibians and reptiles, focusing on the role of sex steroid hor-
mones, the neurohormone arginine vasotocin (AVT), and catecholamines. We discuss species
differences in the sensory modalities used during courtship and in the neural correlates of
these differences, as well as the value of particular model systems for neural evolution studies
with regard to reproductive processes. For example, in some genera of amphibians (e.g.,
Ambystoma) and reptiles (e.g., Cnemidophorus), interspecific hybridizations occur, making
it possible to compare the ancestral with the descendant species, and these systems provide

a window into the process of behavioral and neural evolution as well as the effect of genome
size. Though our understanding of the hormonal and neural correlates of mating behavior

in a variety of amphibian and reptilian species has advanced substantially, more studies that
manipulate hormone or neurotransmitter systems are required to assess the functions of these
systems.

Descriptors: amphibians, reptiles, courtship behavior, male, hormonal, genetic, species dif-
ferences, copulatory behaviors.
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Breeding and Care

Abrunhosa, PA. and H. Wogel (2004). Breeding behavior of the leaf-frog Phyllomedusa burmeis-
teri (Anura: Hylidae). Amphibia Reptilia 25(2): 125-135. ISSN: 0173-5373.
Descriptors: leaf frog, Phyllomedusa burmeisteri, breeding behavior, males.

Andersen, E. (2006). Hold og opdraet af dvaerg-pipatudsen (Pipa parva). [Care and breeding of
the dwarf toad (Pipa parva).]. Nordisk Herpetologisk Forening 49(4): 139-142. ISSN: 0900-
484X.

Descriptors: dwarf toad, Pipa parva, diet in captivity, housing techniques, terrarium condi-
tions, rearing techniques, terrarium conditions, diet significance, reproductive techniques,
breeding techniques.

Language of Text: Danish; Summary in English.

Banks, C., J. Birkett, S. Young, M. Vincent, and T. Hawkes (2003). Breeding and management
of the great barred frog, Mixophyes fasciolatus, at Melbourne Zoo. Herpetofauna Sydney
33(1): 2-12. ISSN: 0725-1424.
Descriptors: great barred frog, Mixophyes fasciolatus, care in captivity, breeding, manage-
ment, reproductive, mamagement, Melbourne Zoo, Australia.

Beier, M. (2002). Haltung und Zucht der Zwergwabenkroete Pipa parva. [Care and breeding of
the dwarf toad Pipa parva.]. Reprilia D 7(1): 64-71; Nr 33. ISSN: 1431-8997.
Descriptors: dwarf toad, Pipa parva, care, breeding, biological notes.

Language of Text: German.

Busse, K. (2006). Die Nachzucht des Nasenfrosches Rhinoderma darwinii seit mehr als zwei Jah-
rzehnten. [The first breeding of Darwin’s frog Rhinoderma darwinii for twenty years.].
Reptilia D 11(4): 22-29 Nr 60. ISSN: 1431-8997.
Descriptors: Darwin’s frog, Rhinoderma darwinii, care in captivity, methods for successful
breeding, reproductive techniques, captive breeding, rearing.
Language of Text: German.

Dieltjes, R. (2005). Een terrarium voor rietkikkers. [A terrarium for reed frogs.]. Aquarium Hil-
versum 75(4): 114-117. ISSN: 0003-729X.
Descriptors: reed frogs, amphibians, terrarium, captive housing, care, breeding, captivity.
Language of Text: Dutch; Summary in Dutch.

Ficetola, G.E and E De Bernardi (2005). Interspecific social interactions and breeding success of
the frog Rana latastei: a field study. Ethology 111(8): 764-774. ISSN: 0179-1613.
NAL Call Number: QL750.E74
Descriptors: amphibians, frog, Rana latastei, interspecific social interactions, breeding
success, field study.
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Harkewicz, K.A. (2006). What’s new in amphibian herpetoculture: care and husbandry of several
species new to the pet trade. Proceedings of the Annual Conference of the Association of Reptil-
ian and Amphibian Veterinarians 13: 5-7. ISSN: 1529-9651.
NAL Call Number: SF996.A77
Descriptors: frogs, amphibians, care, husbandry, pet trade, advances , conference proceed-
ings.

Harkewicz, K.A. (2004). Maintenance of Bombina species of frogs. Seminars in Avian and Exotic
Pet Medicine 13(4): 229-233. ISSN: 1055-937X.
NAL Call Number: SF994.2.A1S36
Descriptors: Bombina, frog, care in captivity, toad, handling, skin toxin, irritation, enclo-
sures.

Hurme, K., K. Gonzalez, M. Halvorsen, B. Foster, D. Moore, and B.D. Chepko Sade (2003). Envi-
ronmental enrichment for dendrobatid frogs. journal of Applied Animal Welfare Science
6(4): 285-299. ISSN: 1088-8705.
NAL Call Number: HV4701.J68
Descriptors: dendrobatid frogs, environmental enrichment, strategies, evaluation, care in
captivity, behavior.

Jungnickel, J. (2006). Haltung und Nachzucht der Zwergwabenkroete (Pipa parva Ruthven &
Gaige, 1923). [Husbandry and breeding of the dwarf toad (Pipa parva Ruthven &
Gaige, 1923).]. Sauria 28(1): 27-30. ISSN: 0176-9391.
Descriptors: Pipa parva, dwarf toad, care, husbandry, breeding,.
Language of Text: German; Summary in English.

Kapfer, ].M. and S.N. Jones (2002). A method for rearing and keeping the eastern tiger salaman-
der, Ambystoma tigrinum tigrinum. Bulletin of the Chicago Herpetological Society 37(2):
25-28. ISSN: 0009-3564.
Descriptors: amphibians, tiger salamander, Ambystoma tigrinum tigrinum, care in captivity ,
inexpensive and easlily replicable technique, rearing, keeping.

Kinne, O., J. Kunert, and W. Zimmermann (2004). Breeding, rearing and raising the red-bellied
toad Bombina bombina in the laboratory. Endangered Species Research 3: 1-13. ISSN: print:
1863-5407; online: 1613-4796.

Online: http://dx.doi.org/10.3354/esr001011

Descriptors: Bombina bombina, red bellied toad, rearing, raising, breeding, captivity.

Lee, S., K. Zippeli, L. Ramos, and J. Searle (2006). Captive-breeding programme for the kihansi
spray toad nectophrynoides asperginis at the wildlife conservation society, Bronx, New
York. International Zoo Yearbook 40: 241-253. ISSN: 0074-9664.
Descriptors: amphibians, kihansi spray toad, Nectophrynoides asperginis, captive breeding
program, wildlife conservation society, New York.
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Lipp, H. (2004). Die “madagassischen Pfeilgiftfroesche” - Haltung und Vermehrung von Man-
tella. [The “Madagascan poison arrow frogs” - care and breeding of Mantella.]. Draco
5(3): 74-80 Nr 19. ISSN: 1439-8168.
Descriptors: amphibians, poison arrow frogs, Mantella breeding, care.
Language of Text: German.

Maceda Veiga, A. (2006). Bombina orientalis: the oriental firebelly toad. Reprilia GB 45: 78-82.
ISSN: 1138-4913.

Descriptors: Bombina orientalis, oriental firebelly toad, captive care.

Mayer, T. (2003). The captive care and breeding of D. auratus the green and black frog. Herprile
28(4): 154-156. ISSN: 0953-2021.

Descriptors: green and black frog, Dendrobates auratus, care, breeding, captivity.

McRobert, S.P. (2003). Methodologies for the care, maintenance, and breeding of tropical poison
frogs. Journal of Applied Animal Welfare Science 6(2): 95-102. ISSN: 1088-8705.
NAL Call Number: HV4701.J68
Descriptors: tropical poison frogs, Anura, care, maintenance, breeding, husbandry, method-
ologies.

Najvar, PA., ]J.N. Fries, and J.T. Baccus (2007). Fecundity of san marcos salamanders in captivity.
Southwestern Naturalist 52(1): 145-147. ISSN: 0038-4909.
NAL Call Number: 409.6 So8
Descriptors: amphibians, salamanders, fecundity, captivity, 24 pairs, flow through aquaria,
hatching success, breeding, eggs.

Nigl, H. and H.J. Herrmann (2005). Hornfroesche Die Arten der Gattung Ceratophrys, ihre
Pflege und Zucht. [Horned frogs. The species of the genus Ceratophrys - their care and
breeding.]. Aquaristik Fachmagazin and Aquarium Heute 37(5): 98-101 Nr 185. ISSN:
1437-4854.

Descriptors: amphibians, Horned frogs, genus Ceratophrys, care, breeding.
Language of Text: German.

O’Rourke, D.P. (2002). Reptiles and amphibians as laboratory animals. Lab Animal 31(6): 43-47.
ISSN: print: 0093-7355; online: 1548-4475.
NAL Call Number: QL55.A1L33
Abstract: Although reptiles and amphibians have long been used in biomedical research, few
in the arena understand their health and husbandry needs. The author provides an introduc-
tion to the successful maintenance of reptiles and amphibians in the laboratory environment.
Descriptors: amphibia physiology, animal husbandry, animal welfare, laboratory animals,

reptiles physiology.

Palis, J.G., M.]. Aresco, and S. Kilpatrick (2006). Breeding biology of a Florida population of
Ambystoma cingulatum (Flatwoods salamander) during a drought. Southeastern Natural-
st 5(1): 1-8. ISSN: 1528-7092.
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NAL Call Number: 409.6 So8
Descriptors: salamander, Ambystoma cingulatum, breeding biology, during drought period,
Florida, USA.

Peterka, J., J. Matena, and B. Machackova (2003). Chov a odchov rakosnicek Hyperolius
puncticulatus (Pfeffer, 1893). [Captive care and rearing of the yellow-spotted reed frog
Hyperolius puncticulatus (Pfefler, 1893).]. Akvarium Terarium 46(3): 60-65. ISSN: 0002-
3930.

Descriptors: yellow spotted frog, Hyperolius puncticulatus, captive care, rearing, breeding,
housing.
Language of Text: Czech.

Qian WeiPing (2004). Study on artificial breeding technology of toad and growth law of
clumped feeding. journal of Economic Animal 8(3): 157-160. ISSN: 1007-7448.
Descriptors: amphibians, toad, artificial breeding, technology, growth law, clumped
feeding, study, rearing.

Language of Text: Chinese; Summary in English.

Rogner, M. (2006). Pfeilgiftfroesche im Terrarium. [Poison arrow frogs in the terrarium.]. DATZ
59(9): 16-20. ISSN: 0941-8393.
Descriptors: amphibians, poison arrow frogs, terrarium.
Language of Text: German; Summary in German.

Rogner, M. (2003). Der Baumhoehlen-Kroetenlaubfrosch. Pflege und Zucht von Phrynohyas
resinifictrix, Goeldi, 1907. [Care and breeding of the tree frog Phrynohyas resinifictrix,
Goeldi, 1907.]. Aquarium Bornheim 411: 62-68. ISSN: 0341-2709.
Descriptors: tree frog, Phrynohyas resinifietrix, care, breeding,.
Language of Text: German; Summary in German.

Salewski, M. (2005). Erfolgreiche Haltung und Zucht verschiedener Farbvarianten des Erdbeer-
froeschchens, Dendrobates pumilio (Dendrobatidae). [Successful care and breeding of
various colour variants of the strawberry poison-dart frog, Dendrobates pumilio (Dend-
robatidae).]. Amphibia 4(2): 12-18. ISSN: 0430-120X.

Descriptors: poison dart frog, Dendrobates pumilio, care, breeding, various color variants,
captive care.
Language of Text: German.

Schaeffer, T. (2006). Bau eines Regenwald-Terrariums fuer Pfeilgiftfroesche. [Construction of a
rain forest terrarium for poison arrow frogs.]. Draco 7(2): 59-63 Nr 26. ISSN: 1439-8168.
Descriptors: poison arrow frogs, rain forest terrarium, construction, housing, care, enrich-
ment.

Language of Text: German.
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Schiotz, A. (2004). Ynglestrategier hos Afrikas lovfroer. [Breeding strategies for African tree
frogs.]. Nordisk Herperologisk Forening 47(3): 82-85. ISSN: 0900-484X.
Descriptors: African tree frogs, breeding strategies, care, reproduction.
Language of Text: Danish; Summary in English.

Soden, S. (2005). Breeding giant wax monkey frogs: Phyllomedusa bicolor. Reptilia GB 39: 32-37.
ISSN: 1138-4913.
Descriptors: giant wax monkey frogs, breeding, Phyllomedusa bicolor.

St Claire, M.B., M.]. Kennett, M.L. Thomas, and J.W. Daly (2005). The husbandry and care of
dendrobatid frogs. Contemporary Topics in Laboratory Animal Science 44(6): 8-14. ISSN:
1060-0558.

NAL Call Number: SF405.5.A23
Descriptors: frogs, frog culture, laboratory animals, sexual dimorphism, sexual behavior,

alkaloids, skin glands, Phyllobates, Dendrobates, Epipedobates.

Staniszewski, M. (2003). Keeping the European tree frog in captivity Hyla arborea. Reptilia GB
28:26-28. ISSN: 1138-4913.
Descriptors: tree frog, Hyla arborea, care, captivity.

Staniszewski, M. (2002). Aneides, natural history and captive care of climbing salamanders. Rep-
tilia GB 23: 23-27. ISSN: 1138-4913.

Descriptors: amphibians, salamander, Aneides, biological notes, care in captivity.

Vaira, M. (2005). Annual variation of breeding patterns of the toad, Melanophryniscus rubriven-
tris (Vellard, 1947). Amphibia Reptilia 26(2): 193-199. ISSN: 0173-5373.

Descriptors: toad, Melanophryniscus rubriventris, breeding patterns, annual variation.

Voitel, S. (2003). Pflege und Zucht des asiatischen Frosches Paa exilispinosa. [Care and breeding
of the Asian frog Paa exilispinosa.]. Aquaristik Fachmagazin and Aquarium Heute 35(4):
88-91 Nr 172. ISSN: 1437-4854.
Descriptors: Asian frog, Paa exilispinosa, care, breeding.
Language of Text: German.

Wilms, T., B. Kuegelgen, and T. Schreckenbach (2005). Zur Haltung, Pflege und Vermehrung
des Baumhoehlen-Kroetenlaubfrosches, Trachycephalus resinifictrix (Goeldi, 1907) im
Reptilium Landau. [The husbandry, care and breeding of the bone-headed tree frog
Trachycephalus resinifictrix (Goeldi, 1907) in the Landau reptile house.]. Draco 6(3):
66-72 Nr 23. ISSN: 1439-8168.

Descriptors: bone headed tree frog, Trachycephalus resinifictrix, husbandry, care, breeding,
Landau.
Language of Text: German.
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Ahmad, M., M. Ahmad, R. Hasan, and A. Qureshi (2005). The effects of isoniazid (INH) on the
hematocrit of the lizard, Uromastix hardwickii. Pakistan Journal of Pharmaceutical Sciences
18(1): 52-54. ISSN: 1011-601X.

Abstract: In recent years isoniazid has been used as an antituberculous chemophylactic
agent. Severe adverse reactions have been reported following its extensive treatment. In addi-
tion to hepatic and neurologic disturbances, hematologic alterations have also been reported.
Present study was conducted to determine the effect of 0.06 mg isoniazid on the lacertilian
packed cell volume. It was 14.0 per cent on day 5, 18.0 and 19.8 per cent on day 10 and day
15 respectively, whereas, it was 24.0, 24.2 and 24.6 per cent in controls on day 5, 10 and day
15 respectively.

Descriptors: lizard, antitubercular agents adverse effects, erythrocytes drug effects, iguanas
blood, isoniazid adverse effects, administration, oral, erythrocytes cytology, hematocrit.

Ahmad, M., R. Hasan, M. Ahmad, A. Qureshi, Z. Ahmed, and S. Mansoor (2005). The effects of
mefenamic acid on the blood haemoglobin of the lizard, Uromastix hardwickii. Pakistan
Journal of Pharmaceutical Sciences 18(4): 41-45. ISSN: 1011-601X.

Abstract: This study deals with the effect of 7.1 mg/day, 10.5 mg/day and 14 mg/day
doses of mefenamic acid administered for 12 days to three groups of Uromastix hardwickii
respectively. Individual blood samples were obtained from the anterior abdominal vein and
hemoglobin content was determined. The hemoglobin in test was 5.1 g/100 ml compared to
8.0 g/100 ml of controls in experiment I and its amount remained almost similar in the case
of experiment II, whereas, 4.5 g/100 ml was observed of test compared to 8.0 g/100 ml of
their counterparts.

Descriptors: anti-inflammatory agents, non steroidal pharmacology, hemoglobins metabo-
lism, lizards, mefenamic acid, methemoglobin, reference standards.

Alberio, S.0., J.A. Diniz, E.O. Silva, W. de Souza, and R.A. DaMatta (2005). Cytochemical and
functional characterization of blood and inflammatory cells from the lizard Ameiva
ameiva. Tissue and Cell 37(3): 193-202. ISSN: 0040-8166.

NAL Call Number: QH573.T5

Abstract: The fine structure and differential cell count of blood and coelomic exudate leu-
kocytes were studied with the aim to identify granulocytes from Ameiva ameiva, a lizard
distributed in the tropical regions of the Americas. Blood leukocytes were separated with

a Percoll cushion and coelomic exudate cells were obtained 24 h after intracoelomic thio-
glycollate injection. In the blood, erythrocytes, monocytes, thrombocytes, lymphocytes,
plasma cells and four types of granulocytes were identified based on their morphology and
cytochemistry. Types I and III granulocytes had round intracytoplasmic granules with the
same basic morphology; however, type III granulocyte had a bilobued nucleus and higher
amounts of heterochromatin suggesting an advance stage of maturation. Type II granulocytes
had fusiformic granules and more mitochondria. Type IV granulocytes were classified as the
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basophil mammalian counterpart based on their morphology and relative number. Mac-
rophages and granulocytes type III were found in the normal coelomic cavity. However, after
the thioglycollate injection the number of type III granulocyte increased. Granulocytes found
in the coelomic cavity were related to type III blood granulocyte based on the morphology
and cytochemical localization of alkaline phosphatase and basic proteins in their intracyto-
plasmic granules. Differential blood leukocyte counts showed a predominance of type 111
granulocyte followed by lymphocyte, type I granulocyte, type II granulocyte, monocyte and
type IV granulocyte. Taken together, these results indicate that types I and III granulocytes
correspond to the mammalian neutrophils/heterophils and type II to the eosinophil granulo-
cytes.

Descriptors: lizard blood, blood platelets ultrastructure, erythrocytes ultrastructure,
granulocytes ultrastructure, lizard anatomy, histology, lymphocytes ultrastructure, electron
microscopy, transmission, monocytes ultrastructure.

Andersen, J.B., M.S. Hedrick, and T. Wang (2003). Cardiovascular responses to hypoxia and
anaemia in the toad bufo marinus. Journal of Experimental Biology 206(5): 857-865. ISSN:
0022-0949.

Online: http://dx.doi.org/10.1242/jeb.00184

NAL Call Number: 442.8 B77

Descriptors: amphibians, toad, anemia, hypoxia, cardiovascular, ventilatory responses, arte-
rial carbon dioxide partial pressure.

Arikan, H., M.K. Atatur, and M. Tosunoglu (2003). A study on the blood cells of the Caucasus
Frog, Pelodytes caucasicus. Zoology in the Middle East 30: 43-47. ISSN: 0939-7140.
Descriptors: amphibian, Pelodytes caucasicus, size, blood cells, study, characterization, Cau-
casus frog.

Language of Text: English; German.

Basaglia, F. (2004). Comparative study of electrophoretic and isoelectrophoretic characteristics of
osteichthyan and amphibian hemoglobin. /zalian Journal of Zoology 71(4): 287-295. ISSN:
1125-0003.

NAL Call Number: QL1.B55
Descriptors: amphibians, osteichthyes, hemoglobin, electrophoretic and isoelectrophoretic
characteristics, comparative study.

Broughton, B.R.S. and J.A. Donald (2003). Nitric oxide regulation of blood vessels in amphib-
ians, reptiles and birds. Comparative Biochemistry and Physiology Part A Molecular and
Integrative Physiology 134A(Suppl. 1): S47. ISSN: 1095-6433.

Descriptors: amphibians, reptiles, birds, nitric oxide, regulation, blood vessels, cardiovascu-
lar system, transport, circulation, meeting.

Notes: Meeting Information: Sixth International Congress of Comparative Physiology and
Biochemistry, Mt Buller, Australia; February 2-7, 2003.
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Cerra, M.C., D. Amelio, P. Tavolaro, A. Palma, V. Marciano, and F. Farina (2003). Pericardium of
the frog, Rana esculenta, is morphologically designed as a lymphatic space. Journal of
Morphology 257(1): 72-77. 1SSN: 0362-2525.

NAL Call Number: 444.8 J826
Descriptors: amphibians, frog, pericardium, lymphatic space, morphologically, pericardial
fluid, cardiac function, control.

Coolidge, E.H., M.]. MacAulay, and D.P. Toews (2006). Synchrony in the amphibian lymphatic
system: evidence for bilateral posterior lymph heart synchrony and cardiac-lymphatic
synchrony in Rana catesbeiana and Bufo marinus. Canadian Journal of Zoology 84(3):
374-382. ISSN: 0008-4301.

NAL Call Number: 470 C16D

Descriptors: amphibian, Rana catesbeiana, Bufo marinus, lymphaticsystem, cardiac lym-
phatic synchrony, heart function.

Language of Text: English; French.

Coskun, B., U. Comelekoglu, A. Polat, and EE. Kaymaz (2004). Evaluation of the toxic effects of
cypermethrin inhalation on the frog heart. Ecotoxicology and Environmental Safery 57(2):
220-225. ISSN: 0147-6513.

NAL Call Number: QH545.A1E29

Descriptors: frog heart, toxic effects, cypermethrin inhalation, evaluation.

Cox, C.M,, S.L. D’agostino, M.K. Miller, R.L. Heimark, and PA. Krieg (2006). Apelin, the ligand
for the endothelial g-protein-coupled receptor, apj, is a potent angiogenic factor
required for normal vascular development of the frog embryo. Developmental Biology
296(1): 177-189. ISSN: 0012-1606.

Descriptors: amphibians, Xenopus, frog embryo, vascular development, apelin, peptide
growth factor, angiogenic factor.

Donald, J.A. and S. Trajanovska (2006). A perspective on the role of natriuretic peptides in
amphibian osmoregulation. General and Comparative Endocrinology 147(1): 47-53. ISSN:
0016-6480.

NAL Call Number: 444.8 G28

Abstract: The natriuretic peptide (NP) system is a complex family of peptides and recep-
tors that is primarily linked to the maintenance of osmotic and cardiovascular homeostasis.
In amphibians, the potential role(s) of NPs is complicated by the range of osmoregulatory
strategies found in amphibians, and the different tissues that participate in osmoregulation.
Atrial NP, brain NP, and C-type NP have been isolated or cloned from a number of species,
which has enabled physiological studies to be performed with homologous peptides. In addi-
tion, three types of NP receptors have been cloned and partially characterised. Natriuretic
peptides are always potent vasodilators in amphibian blood vessels, and ANP has been shown
to increase the permeability of the microcirculation. In the perfused kidney, ANP causes
vasodilation, diuresis and natriuresis that are caused by an increased GFR rather than effects
in the renal tubules. These data are supported by the presence of ANP receptors only on the
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glomeruli and renal blood vessels. In the bladder and skin, the function of NPs is enigmatic
because physiological analysis of the effects of ANP on bladder and skin function has yielded
conflicting data with no clear role for NPs being revealed. Overall, NPs often have no direct
effect, but in some studies they have been shown to inhibit the function of AVT. In addi-
tion, there is evidence that ANP can inhibit salt retention in amphibians since it can inhibit
the ability of adrenocorticotrophic hormone or angiotensin II to stimulate corticosteroid
secretion. It is proposed that an important role for cardiac NPs could be in the control of
hypervolaemia during periods of rapid rehydration, which occurs in terrestrial amphibians.
Descriptors: Bufo marinus, amphibian physiology, natriuretic peptides physiology, water
electrolyte balance, amino acid sequence, amphibia blood, base sequence, brain metabolism,
Bufo marinus genetics, models, biological, molecular sequence data, natriuretic peptides
blood, natriuretic peptides chemistry, plasma volume, protein structure, secondary, sequence
homology, amino acid.

El Sayed, M.E. (2002). The effect of interaction between adrenaline and caffeine on the cardiac

contractions developed after 5 minutes of rest in catfish and frog. Journal of the Egyptian
German Society of Zoology 37(A): 319-339. ISSN: 1110-5356.

NAL Call Number: QL1.E49

Descriptors: frog, catfish, neurotransmitters, heart beat, adrenaline and caffeine, interactive
effects, cardiac contractions.

Language of Text: Arabic; English.

Ezhili, N., A.A. Sivakumar, and M. Aruchami (2003). Effect of acid pollution on the haemoglobin

and haemotological picture in the frog, Rana hexadactyla (Lesson). Journal of Eco Physiol-
ogy 6(1/2): 25-32. ISSN: 0972-0413.

Descriptors: amphibians, frog, Rana hexadactyla, acid pollution, effect, hemoglobin, hemo-
tological picture.

Gaitanaki, C., M. Papatriantafyllou, K. Stathopoulou, and I. Beis (2006). Effects of various oxidants

and antioxidants on the p38-MAPK signalling pathway in the perfused amphibian
heart. Molecular and Cellular Biochemistry 291(1): 107-117. ISSN: 0300-8177.

Abstract: We investigated the effects of different antioxidants such as L-ascorbic acid, cata-
lase, and superoxide dismutase (SOD), on the p38-MAPK activation induced by oxidative
stress in the isolated perfused amphibian heart. Oxidative stress was exemplified by perfus-
ing hearts with 30 (So(BM H subscript 2(BO subscript 2(B for 5 min or with the enzymatic
system of xanthine/xanthine oxidase (200 (So(BM/10 mU/ml, respectively) for 10 min. H
subscript 2(BO subscript 2(B-induced activation of p38-MAPK (7.04 +/- 0.20-fold rela-
tive to control values) was totally attenuated by L-ascorbic acid (100 (So(BM) or catalase
(150 U/ml). These results were confirmed by immunohistochemical studies in which the
phosphorylated form of p38-MAPK was localised in the perinuclear region and dispersedly
in the cytoplasm of the ventricular cells during H subscript 2(BO subscript 2(B treatment,
a pattern that was abolished by catalase or L-ascorbic acid. p38-MAPK was also activated
(2.34+/- 0.17-fold) by perfusing amphibian hearts with the reactive oxygen species (ROS)-

generating system of xanthine/xanthine oxidase and this activation sustained in the presence
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of 150 U/ml catalase (2.16 +/- 0.26-fold), 50 U/ml SOD (2.02 +/-0.07) or 100 (So(BM
L-ascorbic acid (2.18 +/- 0.10), but was suppressed by the combination of 150 U/ml catalase
and 50 U/ml SOD. Finally, our studies showed that xanthine/xanthine oxidase induced the
phosphorylation of the potent p38-MAPK substrates MAPKAPK2 (3.14 +/- 0.27-fold) and
HSP27 (5.32 +/- 0.83-fold), which are implicated in cell protection, and this activation was
reduced by the simultaneous use of catalase and SOD.

Descriptors: amphibians, antioxidants, oxidative stress, signal transduction, xanthine

oxidase, amphibian heart, HSP27, p38 MAPK, Rana ridibunda.

Gautam, C.S., PK. Sharma, and N.K. Goel (2002). Depressant effect of tramadol on frog heart.
Indian Journal of Pharmacology 34(3): 202-203. ISSN: 0253-7613.
Descriptors: amphibians, frog, tremadol, heart, depressant effect, cardiovascular.

Hillman, S.S., N. Brill, and P. Withers (2002). Amphibians as models for a leaky circulatory
system. FASEB Journal 16(5): A884-A885. ISSN: 0892-6638.
NAL Call Number: QH301.F3
Descriptors: amphibians, toad, bullfrog, animal models, circulatory system, leaky, blood
volume, plasma volume, turnover.

Notes: Meeting Information: Annual Meeting of Professional Research Scientists on Experi-
mental Biology, New Orleans, Louisiana, USA; April 20-24, 2002.

Lisboa, M.C., A.PF. Melo, R.H.S. Ferraz, and R.F. Rodrigues (2003). Topografia e irrigacao do
oviduto de ra (Rana catesbeiana, shaw, 1802). [Oviduct topography and arterial vas-
cularization of frog (Rana catesbeiana, shaw, 1802).]. Revista Brasileira De Reproducao
Animal 27(2): 292-294. ISSN: 0102-0803.

NAL Call Number: QP251.R48

Descriptors: amphibians, frog, cardiovascular, arterial vascularization, oviduct topography,
anatomy.

Language of Text: Portuguese.

Marszalek Mikulcik, P. and L.A. Maginniss (2006). Effects of exhaustive exercise on blood-o-2
transport in northern leopard frogs (Rana pipiens). FASEB Journal 20(5, Part 2): A822.
ISSN: 0892-6638.
NAL Call Number: QH301.F3
Descriptors: amphibians, leopard frogs, Rana pipiens, exhaustive exercise, effects, blood Q2
transport, acrobic metabolism, meeting.
Notes: Meeting Information: Experimental Biology 2006 Meeting, San Francisco, CA, USA;
April 1 -5, 2006.

Mazza, R., S. Imbrogno, T. Angelone, A. Corti, K.B. Helle, and B. Tota (2003). Cardiosuppres-
sor activity of vasostatins in eel and frog. Comparative Biochemistry and Physiology Part A
Molecular and Integrative Physiology 134A(Suppl. 1): S48. ISSN: 1095-6433.

Descriptors: amphibians, frog, eel, vasostatins, cardiosuppressor activity.
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Notes: Meeting Information: Sixth International Congress of Comparative Physiology and
Biochemistry, Mt. Buller, Australia; February 02-07, 2003.

McKean, T, G. Li, and K. Wei (2002). Cardiac effects of hypoxia in the neotenous tiger sala-
mander Ambystoma tigrinum. Journal of Experimental Biology 205(12): 1725-1734. ISSN:
0022-0949.

NAL Call Number: 442.8 B77
Descriptors: amphibians, tiger salamander, Ambystoma tigrinum, hypoxia, cardiac effects,
cardiac output, cardiac mass, oxygen consumption.

Palenske, N.M. and D.K. Saunders (2002). Comparisons of blood viscosity between amphibians
and mammals at 3[degree]C and 38[degree]C. Journal of Thermal Biology 27(6): 479-484.
ISSN: 0306-4565.
NAL Call Number: QP82.2.T4]6
Descriptors: amphibians, mammals, blood viscosity, comparison, endotherms, ectotherms,
temperature.

Plane, S.J. and S.J. Warburton (2002). High catecholamine environment: developmental cardiac
effects in the amphibian, Xenopus laevis. FASEB Journal 16(5): A886. ISSN: print: 0892-
6638; online: 1530-6860.
NAL Call Number: QH301.F3
Descriptors: amphibians, frog, Xenopus laevis, developmental cardiac effects, high cat-
echolamine environment, chronic epinephrine esposure, meeting,.
Notes: Meeting Information: Annual Meeting of Professional Research Scientists on Experi-
mental Biology, New Orleans, Louisiana, USA; April 20-24, 2002.

Romanova, E.B. and M.N. Egorikhina (2006). Changes in hematological parameters of Rana
frogs in a transformed urban environment. Russian Journal of Ecology 37(3): 188-192.
ISSN: 1067-4136.
Descriptors: Rana, blood, hematological parameter change, transformed urban environ-
ment, immune response, Russia.

Singh, S.S. and M. Singh (2002). Detection of pulsatile blood flow cycle in frog microvessels
by image velocimetry. Medical and Biological Engineering and Computing 40(3): 269-272.
ISSN: print: 0140-0118; online: 1741-0444.
Descriptors: amphibians, frog, pulsatile blood flow cycle, detection, microvessels, image
velocimetry, mesenteric microvessel.

Subramani, S., E. Tharion, and C. Vijayanand (2002). Novel action of some organic calcium
channel blockers on frog myocardium. Journal of Physiology 543P: 8P-9P. ISSN: 0022-
3751.
NAL Call Number: 447.8 J82
Descriptors: amphibians, frog, myocardium, organic calcium channel blockers, novel
action, meeting.
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Torta, B.

Notes: Meeting Information: Scientific Meeting of the Physiological Society, Lancashire,
England, UK; May 9-10, 2002.

(2003). Modulation of cardiac performance in teleosts and amphibians: nitric oxide-
cgmp mechanisms. Comparative Biochemistry and Physiology Part A Molecular and Integrative
Physiology 134A(Suppl. 1): S46-S47. ISSN: 1095-6433.

Descriptors: amphibians, cardiac performance, modulation, teleosts, nitric oxide-cgmp
mechanisms, meeting.

Notes: Meeting Information: Sixth International Congress of Comparative Physiology and
Biochemistry, Mt Buller, Australia; February 2-7, 2003.

Wojtaszek, J. and A. Adamowicz (2003). Haematology of the fire-bellied toad, Bombina bombina

L. Comparative Clinical Pathology 12(3): 129-134. ISSN: 1618-5641.
Descriptors: fire bellied toad, Bombina bombina, hematology.

Yadav, R.K. and N.S. Verma (2004). Effects of garlic (allium sativum) extract on the heart rate,

rhythm and force of contraction in frog: a dose-dependent study. /ndian Journal of Exper-
imental Biology 42(6): 628-631. ISSN: 0019-5189.

NAL Call Number: 442.8 IN2

Descriptors: amphibians, frog, cardiovascular system, garlic effects, bradycardia, force of
contraction, heart rate, ventricular rhythm.

Yu, S.Y.,, KY. Si, Z.H. Liu, Z.R. Wang, and ]J.L. Wang (2004). Compare observation on the micro-

vascular casts of the lungs of lizard and toad. Journal of the Northwest Normal University
Natural Sciences 40(2): 55-58. ISSN: 1001-988X.

Descriptors: lizard, toad, amphibians, Bufo raddei, blood vessels, lungs, microvascular casts.
Language of Text: Chinese; Summary in Chinese and English.
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Alavarado Diaz, J., P. Garcia Garrido, and 1. Suazo Ortuno (2003). Food habits of a paedomorphic
population of the mexican salamander, Ambystoma ordinarium (caudata: ambystomati-
dae). Southwestern Naturalist 48(1): 100-102. ISSN: 0038-4909.
NAL Call Number: 409.6 So8
Descriptors: amphibians, salamander , Ambyostoma ordinarium, feeding habits, diet, cadd-
fishfly larvae, grasshoppers, small pedomorphs.

Andrade, D.V,, A.P. Cruz Neto, A.S. Abe and T. Wang (2005). Specific dynamic action in ectother-
mic vertebrates: A review of determinants of postprandial metabolic response in fishes,
amphibians, and reptiles. In: J. M.W.T. Starck (Editors), Physiological and Ecological Adap-
tations to Feeding in Vertebrates., Science Publishers, Inc.: Enfield, NH, p. 305-324. ISBN:
1578082463.

NAL Call Number: QP145 .P46 2005
Descriptors: amphibians, fish, reptiles, determinants of postprandial metabolic response,
digestion.

Arendyt, J. and L. Hoang (2005). Effect of food level and rearing temperature on burst speed and
muscle composition of western spadefoot toad (Spea hammondii). Functional Ecology
19(6): 982-987. ISSN: 0269-8463.
NAL Call Number: QH540.F85
Descriptors: amphibians, western spadefoot toad, Spea hammondii, food level, rearing tem-
perature, burst speed, muscle composition, effect.

Beane, J.C. and L.T. Pusser (2005). Bufo terrestris (southern toad). Diet and scavenging behavior.
Herpetological Review 36(4): 432. ISSN: 0018-084X.
NAL Call Number: QL640.H47

Descriptors: amphibians, toad, Bufo rerrestris, diet, scavenging behavior.

Castaneda Gaytan, G., C. Garcia De La Pena, D. Lazcano, and A.]. Contreras Balderas ( 20006).
Dietary composition of the Mexican spadefoot toad (Spea multiplicata) from a sand
dune habitat in southwestern Coahuila, Mexico. 7éxas Journal of Science 58(1): 55-64.
ISSN: 0040-4403.
Descriptors: amphibians, spadefoot toad, Spea multiplicata, dietary composition, Mexico,
sand dune system, arthropods, ants, vegetal, diet composition.

Castaneda, L.E., P. Sabat, S.P. Gonzalez, and R.F. Nespolo (2006). Digestive plasticity in tadpoles
of the chilean giant frog (Caudiverbera caudiverbera): factorial effects of diet and tem-
perature. Physiological and Biochemical Zoology 79(5): 919-926. ISSN: 1522-2152.

NAL Call Number: QL1.P52
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Descriptors: amphibians, giant frog, digestive plasticity, factorial effects, diet, temperature,
Caudiverbera caudiverbera.

Cook, K., S. Droege, and A.R. Kellogg (2002). Stomach content analysis of 13 North American

toad species. Bulletin of the Maryland Herperological Sociery 38(3): 75-85. ISSN: 0025-4231.
NAL Call Number: QL640.M3

Descriptors: amphibians, toads, 13 species, stomach contents, analysis, summaries, North
american species.

Cramp, R.L. and C.E. Franklin (2005). Arousal and re-feeding rapidly restores digestive tract

morphology following aestivation in green-striped burrowing frogs. Comparative Bio-
chemistry and Physiology Part A Molecular and Integrative Physiology 142(4): 451-460. ISSN:
1095-6433.

Descriptors: striped burrowing frogs, Cyclorana alboguttara, estivation, intestinal morphol-
ogy, restoration, arousal, refeeding.

Cramp, R.L., C.E. Franklin, and E.A. Meyer (2005). The impact of prolonged fasting during

aestivation on the structure of the small intestine in the green-striped burrowing frog,
Cyclorana alboguttata. Acta Zoologica Copenhagen 86(1): 13-24. ISSN: 0001-7272.
Descriptors: amphibians, frog, Cyclorana alboguttata, short-term fasting, long-term fasting,
estivation, effects, small intestine.

Dixit, PK. and H.N. Behera (2002). Studies on carbohydrate metabolism in tissues of toad, Bufo

melanostictus following cold-stress and thyroxine treatment. Journal of Animal Morphol-
ogy and Physiology 49(1-2): 59-70. ISSN: 0021-8804.

NAL Call Number: 444.8 J823

Descriptors: amphibians, toad, Bufo melanostictus, cold stress, carbohydrate metabolism,
thyroxine treatment, tissues.

Emelyanova, L.V., E.M. Koroleva, and M.V. Savina (2004). Glucose and free amino acids in the

blood of lampreys (Lampetra fluviatilis L.) and frogs (Rana temporaria L.) under pro-

longed starvation. Comparative Biochemistry and Physiology Part A Molecular and Integrative
Physiology 138A(4): 527-532. ISSN: 1095-6433.

Descriptors: amphibians, frogs, Rana temporaria, lampreys, Lampetra fluviatilis, prolonged

starvation, glucose, free amino acids, blood.

Finkler, M.S. (20006). Effects of temperature, sex, and gravidity on the metabolism of small-

mouthed salamanders, Ambystoma texanum, during the reproductive season. Journal of
Herpetology 40(1): 103-106. ISSN: 0022-1511.

NAL Call Number: QL640.J6

Descriptors: amphibians, small mouthed salamander, Ambystoma texanum, metabolism,
temperature, sex, gravidity, effects, reproductive season.
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Finkler, M.S. and K.A. Cullum (2002). Sex-related differences in metabolic rate and energy
reserves in spring-breeding small-mouthed salamanders (Ambystoma texanum). Copeia
2002(3): 824-829. ISSN: 0045-8511.

Descriptors: small mouthed salamanders, Ambystoma texanum, oxygen consumption, respi-
ratory quotient, carbohydrates, energy budget, energy reserves, reproduction, physiological
and biochemical sex differences, metabolic rate and energy reserves, relations with spring
breeding, breeding season, energetic costs of spring breeding, sex differences.

Gomes, ER., J.G. Chaui Berlinck, J.E. Bicudo, and C.A. Navas (2004). Intraspecific relationships
between resting and activity metabolism in anuran amphibians: influence of ecology
and behavior. Physiological and Biochemical Zoology 77(2): 197-208. ISSN: 1522-2152.
NAL Call Number: QL1.P52
Abstract: The aerobic capacity model, as well as other models for the evolution of aerobic
metabolism and the origin of endothermy, requires a mechanistic link between rates of
resting and activity oxygen consumption (VO2rest and VO2act). The existence of such
link is still controversial, but studies with anuran amphibians support a correlation between
VO2rest and VO2act at both the intraspecific and interspecific levels. Because results at the
intraspecific level are based only on a few species, we test for the generality of a link between
these two metabolic variables in anurans by studying the intraspecific correlational patterns
between mass-independent VO2rest and VO2act in anurans. We focus on 21 Neotropical
species from different geographical areas that include remarkable diversity in behavior and
thermal ecology. Although uncorrelated, VO2rest and VO2act seem to be consistent among
individuals. Diverse intraspecific phenotypic correlational trends were detected, indicating
that the intraspecific relationships between VO2rest and VO2act might be very diverse in
anurans. The three possible trends (positive, negative, and absent correlations) were observed
and appeared to be predictable from ecological and behavioral variables that relate to evolu-
tionary physiological shifts in anurans. Positive correlations between VO2rest and VO2act
were more common in species with active lifestyles (e.g., intense vocal activity) and in species
that call at low temperatures (e.g., winter or high-elevation specialists).

Descriptors: anuran amphibians, ecology, behavior, metabolism, active, resting, intraspecific
relationships, aerobic capacity model.

Gordon, N.M. (2004). The effect of supplemental feeding on the territorial behavior of the green
frog (Rana clamitans). Amphibia Reptilia 25(1): 55-62. ISSN: 0173-5373.

Descriptors: Rana clamitans, green frog, supplemental feeding, effect, ter ritorial behavior.

Hadfield, C.A., L.A. Clayton, and S.L. Barnett ( 2006). Nutritional support of amphibians. Journal
of Exotic Per Medicine 15(4): 255-263. ISSN: 1557-50063.
Online: http://www.sciencedirect.com/science/journal/15575063
NAL Call Number: SF994.2.A1 S36
Descriptors: amphibians, frogs, toads, salamanders, nutritional support, body condition,
contraindications, hydration, husbandry, liquid diet.
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Huntington, B. (2005). Cultured critters: raising live foods for small fish and aquatic amphib-
ians. Proceedings of the National Conference of the American Association of Zoo Keepers Inc 31:
130-138. ISSN: 0164-9531.

Descriptors: aquatic amphibians, small fish, raising live foods, cultured, feeding.

Iwai, N. and T. Kagaya (2005). Larval food habits of the forest green tree frog. Bulletin of the Her-
petological Society of Japan 2: 100-102. ISSN: 1345-5826.
Descriptors: green tree frog, diet, larval food habits, food preferences, larval development,
growth.
Language of Text: Japanese; Summary in English.

Iwai, N. and T. Kagaya (2005). Growth of Japanese toad (Bufo japonicus formosus) tadpoles fed
different food items. Current Herpetology 24(2): 85-89. ISSN: 1345-5834.
Descriptors: amphibians, toad, Bufo japonicus formosus, diet, tadpoles, growth, different
food items.

Kumbar, S.M. and K. Pancharatna (2002). Frequency of feeding and formation of bone growth
marks in frog, Rana cyanophlyctis (schn.). Indian Journal of Experimental Biology 40(9):
1074-1076. ISSN: 0019-5189.

NAL Call Number: 442.8 IN2
Descriptors: amphibians, frog, Rana cyanophlyctis, feeding frequency, formation of bone
growth marks, live guppies, seasonal rainfall.

Kupfer, A., H. Muller, M.M. Antoniazzi, C. Jared, H. Greven, R.A. Nussbaum, and M. Wilkinson
(2006). Parental investment by skin feeding in a caecilian amphibian. Nazure 440(7086):
926-929. ISSN: print: 0028-0836; online: 1476-4687.

NAL Call Number: 472 N21

Abstract: Although the initial growth and development of most multicellular animals
depends on the provision of yolk, there are many varied contrivances by which animals
provide additional or alternative investment in their offspring. Providing offspring with
additional nutrition should be favoured by natural selection when the consequent increased
fitness of the young offsets any corresponding reduction in fecundity. Alternative forms

of nutrition may allow parents to delay and potentially redirect their investment. Here we
report a remarkable form of parental care and mechanism of parent-offspring nutrient trans-
fer in a caecilian amphibian. Boulengerula taitanus is a direct-developing, oviparous caecilian,
the skin of which is transformed in brooding females to provide a rich supply of nutrients
for the developing offspring. Young animals are equipped with a specialized dentition, which
they use to peel and eat the outer layer of their mother’s modified skin. This new form of
parental care provides a plausible intermediate stage in the evolution of viviparity in caecil-
ians. At independence, offspring of viviparous and of oviparous dermatotrophic caecilians are
relatively large despite being provided with relatively little yolk. The specialized dentition of
skin-feeding (dermatophagous) caecilians may constitute a preadaptation to the fetal feeding
on the oviduct lining of viviparous caecilians.

Descriptors: Boulengerula taitanus, amphibia anatomy and histology, animal nutrition,
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mothers, skin anatomy and histology, oviparity, selection genetics, tooth anatomy and histol-
ogy.

Maneyro, R., D.E. Naya, I. Da Rosa, A. Canavero, and A. Camargo (2004). Diet of the South
American frog Leptodactylus ocellatus (Anura, Leptodactylidae) in Uruguay. /beringia
Serie Zoologia 94(1): 57-61. ISSN: 0073-4721.
Descriptors: amphbians, frog, Leptodactylus ocellatus, diet, South American, stomach con-
tents, preditor and prey sizes, Uruguay.

Marszalek Mikulcik, P and L.A. Maginniss (2006). Effects of exhaustive exercise on blood-o-2
transport in northern leopard frogs (Rana pipiens). FASEB Journal 20(5, Part 2): A822.
ISSN: 0892-6638.
NAL Call Number: QH301.F3
Descriptors: amphibians, leopard frogs, Rana pipiens, exhaustive exercise, effects, blood Q2
transport, acrobic metabolism, meeting.
Notes: Meeting Information: Experimental Biology 2006 Meeting, San Francisco, CA, USA;
April 1 -5, 2006.

Martinez, I.P,, M. Real, and R. Alvarez (2004). Growth of Rana perezi Seoane, 1885 froglets fed
on diets with different nutrient compositions. Aquaculture 241(1-4): 387-394. ISSN:
0044-8486.

Abstract: There are no data available about the nutritional requirements of Rana perezi
froglets reared under controlled conditions. Four experimental groups of froglets (newly
metamorphosed tadpoles) were fed on four types of trout fodder with different nutritional
compositions. Survival rates and other growth parameters were studied in the four groups
over 120 days. The results revealed that grow-out was better with protein contents between
46% and 50%, and fat percentages of 20-22%. Among the four diets tested, the best results
were achieved using the one with a nutritional composition of 46% protein, 22% lipids, and
13.5% carbohydrates.

Descriptors: Rana perezi, frogs, mortality, body weight, weight gain, feeds, trout, feed com-
position.

McCallum, M.L. and S.E. Trauth (2002). Performance of wood frog tadpoles (Rana sylvaticus) on
three soybean meal-corn meal rations. Podarcis 3(3): 78-85. ISSN: 1567-3871.
Online: http://www.podarcis.nl/main_eng.php3
Descriptors: amphibians, Rana sylvaticus , wood frog tadpoles, diet, captivity, three soybean
meal-corn meal rations, performance.

Naya, D.E. and E Bozinovic (2004). Digestive phenotypic flexibility in post-metamorphic
amphibians: studies on a model organism. Biological Research 37(3): 365-370. ISSN:
0716-9760.

Abstract: Studies of phenotypic flexibility are central to the understanding of evolution-
ary and comparative physiology. Research conducted on many vertebrate species has shown
that the digestive system is highly responsive and sensitive to environmental cues. However,
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amphibians, which are a standard and classic model organism for the study of many physi-
ological processes, have been poorly considered in the study of ecological consequences on
digestive flexibility. Here we review and analyze the current information on this topic for
amphibians. We identify three major bodies of empirical evidence: a) seasonal changes in
gut development, b) lack of dietary modulation of gut attributes in adult individuals, ¢) a
relationship between feeding habits and the magnitude of digestive performance regulation.
Once the natural history characteristics of the species under study are taken into account, all
the evidence is in full agreement with the predictions of digestive theory. We propose that
evolutionary and comparative physiology could benefit greatly from the study of phenotypic
flexibility in amphibians.

Descriptors: amphibians, adaptation, physiology, digestion physiology, evolution, pheno-
type, genetics, digestion genetics, food habits.

Ruchin, A.B. and M.K. Ryzhov (2002). On the diet of the marsh frog (Rana ridibunda) in the

Sura and Moksha watershed, Mordovia. Advances in Amphibian Research in the Former
Soviet Union 7: 197-205. ISSN: 1310-8840.

Descriptors: amphibian, marsh frog, Rana ridibunda, diet, watershed, Mordovia.
Language of Text: English; Russian.

Secor, S.M. and M. Boehm (2006). Specific dynamic action of ambystomatid salamanders and

the effects of meal size, meal type, and body temperature. Physiological and Biochemical
Zoology 79(4): 720-735. ISSN: 1522-2152.

NAL Call Number: QL1.P52

Abstract: The past decade has witnessed a dramatic increase in studies of amphibian and
reptile specific dynamic action (SDA). These studies have demonstrated that SDA, the
summed energy expended on meal digestion and assimilation, is affected significantly by
meal size, meal type, and body size and to some extent by body temperature. While much
of this attention has been directed at anuran and reptile SDA, we investigated the effects of
meal size, meal type, and body temperature on the postprandial metabolic responses and the
SDA of the tiger salamander (Ambystoma tigrinum tigrinum). We also compared the SDA
responses among six species of Ambystoma salamanders representing the breadth of Ambys-
toma phylogeny. Postprandial peaks in VO(2) and VO(2), duration of elevated metabolism,
and SDA of tiger salamanders increased with the size of cricket meals (2.5%-12.5% of body
mass). For A. tigrinum, as for other ectotherms, a doubling of meal size results in an approxi-
mate doubling of SDA, a function of equal increases in peak VO(2) and duration. For nine
meal types of equivalent size (5% of body mass), the digestion of hard-bodied prey (crick-
ets, superworms, mealworms, beetles) generated larger SDA responses than the digestion of
soft-bodied prey (redworms, beetle larvae). Body temperature affected the profile of post-
prandial metabolism, increasing the peak and shortening the duration of the profile as body
temperature increased. SDA was equivalent among three body temperatures (20 degrees, 25
degrees, and 30 degrees C) but decreased significantly at 15 degrees C. Comparatively, the
postprandial metabolic responses and SDA of Ambystoma jeffersonianum, Ambystoma macu-
latum, Ambystoma opacum, Ambystoma talpoideum, Ambystoma texanum, and the conspecific
Ambystoma tigrinum mavortium digesting cricket meals that were 5% of their body mass were
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similar (independent of body mass) to those of A. 7. zigrinum. Among the six species, stan-
dard metabolic rate, peak postprandial VO(2), and SDA scaled with body mass with mass
exponents of 0.72, 0.78, and 1.05, respectively.

Descriptors: ambystomatid salamander, Ambystoma tigrinum tigrinum, body temperature,
feeding behavior physiology, food, Urodela physiology, Annelida, Cyprinidae, energy metab-
olism physiology, Gryllidae, mice, Tenebrio, time factors.

Secor, S.M. (2005). Evolutionary and cellular mechanisms regulating intestinal performance of
amphibians and reptiles. Inzegrative and Comparative Biology 45(2): 282-294. ISSN: print:
1540-7063; online: 1557-7023.

NAL Call Number: QL1.167
Descriptors: reptiles, evolutionary, cellular, mechanisms, intestinal performance, regulating,
amphibians.

Secor, S.M. and A.C. Faulkner (2002). Effects of meal size, meal type, body temperature, and
body size on the specific dynamic action of the marine toad, Bufo marinus. Physiological
and Biochemical Zoology 75(6): 557-571. ISSN: 1522-2152.
NAL Call Number: QL1.P52
Descriptors: amphibians, marine toad, Bufo marinus, size, body temperature, meal size,
meal type, body size, effects.

Sundgqvist, M. and S. Holmgren (2006). Ontogeny of excitatory and inhibitory control of gas-
trointestinal motility in the African clawed frog, Xenopus laevis. American Journal of
Physiology. Regulatory, Integrative and Comparative Physiology 291(4): R1138-R1144. ISSN:
print: 0363-6119; online: 1522-1490.

Online: http://dx.doi.org/10.1152/ajpregu.00107.2006

Abstract: The transparent body wall of Xenopus laevis larvae during the first developmental
stages allows in vivo studies of gastrointestinal tract activity. The purpose of this study was

to chart the ontogeny of gut motility in Xenopus larvae and to identify the most important
control systems during the first developmental stages. Coordinated descending contraction
waves first occurred in the gut at Nieuwkoop and Faber stage 43 [0.8 +/- 0.1 contractions/
min (cpm)] and increased to 4.9 +/- 0.1 cpm at stage 47. The cholinergic receptor agonist
carbachol (5-10 microM) increased contraction frequency already at stage 43, as did neu-
rokinin A (NKA, 0.3-1 microM). The muscarinic antagonist atropine (100 microM) first
affected contraction frequency at stage 45, which coincides with the onset of feeding. The
tachykinin antagonist MEN-10,376 (6 microM) blocked NKA-induced contractions but not
spontaneous motility. Both sodium nitroprusside [nitric oxide (NO) donor, 1-10 microM]
and vasoactive intestinal peptide (VIP, 0.1-1 microM) inhibited contractions from the earliest
stage onward. Blocking NO synthesis using NG-nitro-L-arginine methyl ester (100 microM)
had no effect per se, but antagonized VIP evoked inhibition at stage 47. We conclude that
gastrointestinal motility is well developed in the Xenopus laevis larvae before the onset of
feeding. Functional muscarinic and tachykinin receptors are present already at the onset of
motility, whereas a cholinergic tone develops around the onset of feeding. No endogenous
tachykinin tone was found. Functional VIP receptors mediate inhibition at the onset of
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motility. NO seems to mediate the VIP effect at later stages.

Descriptors: African clawed frog, Xenopus laevis, enteric nervous system, gastrointestinal
motility, intestines innervation, atropine, carbachol, cholinergic agonists, enzyme inhibitors,
neural inhibition, neurokinin a analogs and derivatives, nitric oxide donors, nitroprusside,
vasoactive intestinal peptide.

Uchiyama, M. and N. Konno (2006). Hormonal regulation of ion and water transport in anuran
amphibians. General and Comparative Endocrinology 147(1): 54-61. ISSN: 0016-6840.
NAL Call Number: 444.8 G28
Abstract: Amphibians occupy a wide variety of ecological habitats, and their adaptation
is made possible through the specialization of the epithelia of their osmoregulatory organs,
such as the skin, kidney, and urinary bladder, which control the hydromineral and acid-base
balance of their internal medium. Amphibians can change drastically plasma Na+, Cl-, and
urea levels and excretion rates in response to environmental stimuli such as acute desicca-
tion and changes in external salinity. Several hormones and the autonomic nervous system
act to control osmoregulation. Several ion channels including an epithelial sodium channel
(ENaC), a urea transporter (UT), and water channels (AQPs) are found in epithelial tissues
of their osmoregulatory organs. This mini review examines the currents status of our knowl-
edge about hormone receptors for arginine vasotocin, angiotensin II and aldosterone, and
membrane ion channels and transporters, such as ENaC, UT, and AQPs in amphibians.
Descriptors: amphibians, aldosterone metabolism, angiotensin II metabolism , anura
physiology, ion transport physiology, vasotocin metabolism, water electrolyte balance physi-
ology, kidney metabolism, receptors, peptide metabolism, skin physiology, urinary bladder
metabolism.

Van Sluys, M., G.M. Schittini, R.V. Marra, A.R.M. Azevedo, ].]J. Vicente, and D. Vrcebradic ( 2006).
Body size, diet and endoparasites of the microhylid frog Chiasmocleis capixaba in an
Atlantic forest area of southern Bahia state, Brazil. Brazilian Journal of Biology 66(1A):
167-173. ISSN: 1519-6984.

Descriptors: frog, Chiasmocleis capixaba, diet, body size, endoparasites, Brazil.
Language of Text: English; Portuguese.

Wang, T., ].B. Andersen and ]J.W. Hicks (2005). Effects of digestion on the respiratory and cardio-
vascular physiology of amphibians and reptiles. In: ].M. Starck and T. Wang (Editors),
Physiological and Ecological Adaptations to Feeding in Vertebrates., Science Publishers, Inc.:
Enfield, NH, p. 279-303. ISBN: 1578082463.

NAL Call Number: QP145 .P46 2005

Descriptors: amphibians, reptiles, digestion, effect, respiratory physiology, cardiovascular
physiology.

Whiles, M.R., ].B. Jensen, J.G. Palis, and W.G. Dyer (2004). Diets of larval flatwoods salaman-
ders, Ambystoma cingulatum, from Florida and South Carolina. Journal of Herpetology
38(2): 208-214. ISSN: 0022-1511.
NAL Call Number: QL640.J6
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Descriptors: amphibians, salamander, Ambystoma cingulatum, diet, larvae, fresh water crus-
taceans, isopods, copepods, cladocerans, amphipods, South Carolina, Florida, USA.
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Diseases

Annis, S.L., EP. Dastoor, H. Ziel, P. Daszak, and ].E. Longcore (2004). A DNA-based assay identi-
fies Batrachochytrium dendrobatidis in amphibians. Journal of Wildlife Diseases 40(3):
420-428. ISSN: 0090-3558.

NAL Call Number: 41.9 W64B
Descriptors: amphibians, fungal pathogen, detection, DNA based assay, diagnostic tech-
niques, fungal diseases, Batrachochytrium dendrobatidis.

Berger, L., R. Speare, H.B. Hines, G. Marantelli, A.D. Hyatt, K.R. McDonald, L.E Skerratt, V.
Olsen, J.M. Clarke, G. Gillespie, M. Mahony, N. Sheppard, C. Williams, and M.]. Tyler
(2004). Effect of season and temperature on mortality in amphibians due to chytridi-
omycosis. Australian Veterinary Journal 82(7): 434-439. ISSN: 0005-0423.
NAL Call Number: 41.8 Au72
Descriptors: amphibians, anura, fungal diseases, chytridiomycosis, season and temperature,
effects on mortality, season, temperature, Australia.

Bertelsen, M. and G. Crawshaw (2003). 5-Minute guide to amphibian disease. Exoric DVM 5(2):
23-26. ISSN: 1521-1363.
NAL Call Number: SF981.E96

Descriptors: amphibians, diseases, guide, diagnosis, verterinary resource.

Blumer, C., D.R. Zimmermann, R. Weilenmann, L. Vaughan, and A. Pospischil (2007). Chlamydiae
in free-ranging and captive frogs in Switzerland. Vezerinary Pathology 44(2): 144-150.
ISSN: 0300-9858.

Online: http://www.vetpathology.org/cgi/content/abstract/44/2/144

NAL Call Number: 41.8 P27

Abstract: A total of 210 frog samples originating either from a mass mortality (1991/1992)
or from routine postmortem investigations of the years 1990 to 2004 were examined retro-
spectively for a possible involvement of Chlamydiae. For a prevalence study of Chlamydia in
a selected Swiss amphibian population, 403 samples from free-ranging Rana temporaria were
examined. Histopathology, immunohistochemistry using a monoclonal antibody against
chlamydial lipopolysaccharide, and a 16S rRNA polymerase chain reaction (PCR) followed
by DNA sequencing were performed on the formalin-fixed and paraffin-embedded tissues.
Using PCR, 8 of 54 (14.8%) frog samples from the mass mortality (1991/1992) were posi-
tive for Chlamydia suis S45. A control group of healthy Xenopus laevis had 3 of 38 positive
samples, sequenced as C suis S45 (2/3) and an endosymbiont of Acanthamoeba species
UWET1 (1/3). Chlamydophila pneumoniae TW-183 was detected from exotic frogs kept in a
zoo. Of the frogs collected for the prevalence study, 6 of 238 (2.5%) tested positive, 1 each
for Csuis S45, Cp pneumoniae TW-183, and uncultured Chlamydiales CRG22, and the
remaining 3 revealed Chlamydophila abortus S26/3. In immunohistochemistry, there were 2
positive labeling reactions, 1 in intestine and the other in the epithelium coating the body
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cavity, both testing positive for Cp pneumoniae TW-183 in PCR. Histologically there were no
lesions recorded being characteristic for Chlamydia: Although there is a prevalence of Chla-
mydia in Swiss frogs, no connection to a mass mortality (1991/1992) could be established.
For the first time, C suis S45 and Cp abortus S26/3 were detected in frog material.
Descriptors: frog, free ranging, captive, Chlamydia, mass mortality, postmortem, preva-
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