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Description: Anesthesia and Analgesia in Reptiles and Amphibians: A Resource Guide is a
bibliography of biomedical and veterinary literature on the use of anesthesia and analgesia in
common reptile and amphibian species covering 2001 to 2021. It contains 361 citations. This
bibliography updates A reference source for analgesia & analgesics in animals compiled by Dr.
Richard L. Crawford (AWIC Series 2000-02) published in December 2000 and archived in the
National Agricultural Library Digital Collections.

Dr. Crawford subdivided the previous bibliography into twenty sections organized by individual
species or species groups. The bibliography covered most vertebrate and some invertebrate
animals, including commonly-used laboratory species such as mice, rats, rabbits and other
rodents, and primates. One section of the bibliography covered amphibians and reptiles. In the
twenty years since Dr. Crawford published this bibliography, the number of publications on
veterinary anesthesia and analgesia has increased greatly. Because of the large amount of
literature, AWIC staff members decided to compile a series of bibliographies, each one covering
a particular group of animals.

Scope: This guide covers peer-reviewed literature (articles in peer-reviewed journals, books,
book chapters, and conference proceedings) on anesthesia and analgesia use in reptiles and
amphibians published between 2001 and 2021. The following databases were searched:

e PubMed

e Web of Science (All Databases: Web of Science Core Collection as well as Biological
Abstracts, BIOSIS Citation Index, Current Contents Connect, KCI-Korean Journal
Database, Russian Science Citation Index, SciELO Citation Index, and Zoological
Record)

e Scopus

e EBSCO platform databases (Agricola, CAB Abstracts, eBook Collection (EBSCOhost),
Global Health, Zoological Record, Biological Abstracts, MEDLINE)

How to Use This Resource Guide:

The bibliography is divided into the following sections. You can navigate directly to each section
by clicking on the headings in the Table of Contents:

¢ General (Reptiles and/or Amphibians): This section contains literature discussing
anesthesia and analgesia for the two classes, reptiles and amphibians (all species), or
covering more than one species.

e Alligators, Crocodiles, and Caimans: This section covers anesthesia/analgesia for
reptiles of the order Loricata.

e Bearded dragons: This section provides citations on reptiles of the genus Pogona. The
central bearded dragon (Pogona vitticeps) and other Pogona species are popular as pets.
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e Frogs: Frogs and toads are amphibians belonging to the order Anura. This section
features literature on frogs in the family Ranidae (known as “true frogs™) including
northern leopard frog (Rana pipiens), American bullfrogs (Lithobates catesbeianus),
White’s tree frogs (Litoria caerulea), map treefrog (Hypsiboas geographicus), and blue
poison dart frogs (Dendrobates tinctorius azureus).

e Frogs (Laboratory): All citations in this section cover anesthesia and analgesia of the
African clawed frog (Xenopus laevis) which is probably the most prevalent amphibian
used in biomedical research.

e Iguanas: This section contains bibliography on anesthesia and analgesia for the green
iguana (/guana iguana), a popular companion reptile species.

e Lizards (multi-species): This section includes articles on anesthesia and analgesia for
reptiles of the order Squamata excluding bearded dragons and green iguanas.

e Salamanders and Newts: This section of the resource guide contains articles on
anesthetization of amphibians of the order Urodela, which includes newts and
salamanders. Several citations discuss anesthesia for axolotls (4dmbystoma mexicanum), a
species of amphibian frequently used as a model in biomedical research especially for
research on vertebrate development.

e Snakes: This section covers anesthesia of limbless reptiles of the suborder Serpentes,
including sea snakes (Hydrophiinae), boas and pythons (Boidae) and garter snakes
(Thamnophis sirtalis). Citations on ball pythons (Python regius) are the most numerous
due to this species’ popularity as a companion animal.

e Toads: This section covers anesthesia for Anuran amphibians from the family Bufonidae,
the “true toads” with a few citations on fire-bellied toads (Bombina orientalis). (Fire-
bellied toads are actually frogs but are called toads due to the carbuncles on their backs).

e Turtles and Tortoises (Terrestrial, Freshwater, and Sea): Includes citations on
reptiles of the order Testudines. The red-eared slider turtle (7rachemys scripta elegans) is
used as an animal model in spinal and nerve research. Land turtles and tortoises include
eastern box turtles (Terrapene carolina carolina) and Galapagos tortoises (Geochelone
nigra). There are also multiple citations about anesthesia for wild species of sea turtles
such as the loggerhead (Caretta caretta), Kemp’s Ridley (Lepidochelys kempii),
leatherback (Dermochelys coriacea), and green (Chelonia mydas).

Citation Order: Citations are arranged in ascending order by the last name of the first author
within each section of the bibliography.

Keywords: Each citation is followed by a series of selected keywords derived from the citation
records of the database searched. Because this bibliography derives from multiple databases,
keywords may vary in form since databases may use different controlled vocabularies and
different indexing terms.

Finding Full-Text of Articles:

You may check the National Agricultural Library’s (NAL) online catalog, AGRICOLA, to see
which books and periodicals that the library has in its holdings. Some online periodicals in


https://agricola.nal.usda.gov/

NAL’s holdings are only available to USDA employees through the Digitop portal. Other articles
are open access and may be downloaded for free. If you are not a USDA employee, check with
your local or institutional library to see whether your library subscribes to these periodicals or
can order them on interlibrary loan.

Information on how to request materials that are included in the National Agricultural Library
(NAL)’s collections can be found on the Request Library Materials page. USDA employees can
request books and articles through Document Delivery. All patrons are encouraged to explore
local library resources first before contacting the National Agricultural Library. If you are not a
USDA employee, you may visit the library during its hours of operation to request items from
our circulation desk or read electronic articles on-site. You may also request items on interlibrary
loan through your home library (check with your institutional, university, or public library’s loan
office for further information).

Disclaimer: This research guide is for informational purposes only. If you are a researcher
planning to use any of the anesthesia/analgesia drugs or methods mentioned in these citations
on amphibians and reptiles, you should always consult a veterinarian.
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General (Reptiles and/or Amphibians)

88 citations

Baitchman, E., & Stetter, M. (2014). Amphibians. In Zoo Animal and Wildlife Immobilization
and Anesthesia, 2nd Edition (pp. 303-311). Wiley Blackwell; Scopus.
https://doi.org/10.1002/9781118792919.ch17

Keywords: Amphibians; analgesia; Eugenol; Isoflurane; Tricaine methanesulfonate

Barten, S., & Mader, D. (2015). Tips and tricks of the old veterans (reptile medicine). 1341.
CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153171075&site=ehost-live

Keywords: Administration routes; anesthesia; anesthetics; Animal surgery and non-drug
therapy; autopsy; lizards; mechanism of drug action; pain Kkillers; pet animals;
postmortem inspections; reptiles; Sauria; snakes; surgical techniques; Techniques and
Methodology; Testudines; therapeutics; turtles; veterinary pharmacology and
anaesthesiology; veterinary surgeons

Bouts, T., & Gasthuys, F. (2002). Anesthesia in reptiles—Part 1: Injection anesthesia. Viaams
Diergeneeskundig Tijdschrift, 71(3), 183—194.

Keywords: Acepromazine; alfadolone; anesthesia; anesthesia induction; anesthetic agent;
atropine; barbituric acid derivative; cholinergic receptor blocking agent; diazepam;
diprenorphine; etorphine; general anesthesia; glycopyrronium bromide; inhalation
anesthesia; intubation; ketamine; lidocaine; lizard; local anesthesia; medetomidine;
methoxital; midazolam; muscle relaxant agent; neuroleptic agent; opiate; phenothiazine
derivative; premedication procaine; propofol; reptile; sedative agent; snake;
suxamethonium; thiopental; tiletamine; tubocuraine chloride; xylazine; zolazepam

Bradley, T., Baer, C. K., & Willette, M. M. (2001). Pain management considerations and pain-
associated behaviors in reptiles and amphibians (ZOOREC:ZOOR13800014614).
//ZOOREC:ZOOR13800014614

Keywords: Amphibians; Pain-associated behaviors; Pain management; reptiles

Brown, H. H. K., Tyler, H. K., & Mousseau, T. A. (2004). Orajel(R) as an amphibian anesthetic:
Refining the technique. Herpetological Review, 35(3), 252-252.

Keywords: Amphibians; Anesthetics; Benzocaine; Orajel

Cecala, K. K., Price, S. J., & Dorcas, M. E. (2007). A comparison of the effectiveness of
recommended doses of MS-222 (tricaine methanesulfonate) and Orajel (R) (benzocaine) for
amphibian anesthesia. Herpetological Review, 38(1), 63—66.


https://doi.org/10.1002/9781118792919.ch17
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Keywords: Amphibians, Anesthesia, Benzocaine, MS-22, Orajel, Tricaine
methanesulfonate

Chai, N. (2016). Surgery in amphibians. Veterinary Clinics of North America: Exotic Animal
Practice, 19(1), 77-95. CAB Abstracts. https://doi.org/10.1016/j.cvex.2015.08.004

Keywords: Amphibians; analgesia; anesthesia; anesthetics; Animal surgery and non-drug
therapy; bladder; celiotomy; cloaca; cystotomy; dermatologic surgical procedures; eye
surgery; gastrotomy; intestines; lizards; minimally invasive surgery; ophthalmologic
surgical procedures; orthopedics; ovariectomy; patient monitoring; pet animals; reptiles;
Sauria; skin surgery; stomach; surgical drapes; testis; urinary ladder; veterinary
pharmacology and anaesthesiology; visceral prolapse

Chatigny, F., Kamunde, C., Creighton, C. M., & Stevens, E. D. (2017). Uses and Doses of Local
Anesthetics in Fish, Amphibians, and Reptiles. Journal of the American Association for
Laboratory Animal Science, 56(3), 244-253.

Keywords: Amphibians; Analgesics/administration & dosage; anesthesia; anesthetics;
anesthetics, local/administration and dosage; animal welfare; aquaculture; aquatic species;
Fishes; Lidocaine/administration & dosage; L1.82; MM120; pain killers; pain/drug
therapy/veterinary; Reptiles; veterinary pharmacology and anaesthesiology

Chinnadurai, S. K., & Kane, L. P. (2014). Advances in amphibian clinical therapeutics. Journal
of Exotic Pet Medicine, 23(1), 50-55. Scopus. https://doi.org/10.1053/1.jepm.2013.11.008

Keywords: Amphibian; analgesia; antibacterial; antifungal; pharmacology

Cooper, J. E. (2010). Terrestrial reptiles: Lizards, snakes and tortoises. In R. Hubrecht & J.
Kirkwood (Eds.), The UFAW handbook on the care and management of laboratory and other
research animals (Vol. 1-Ed.8, pp. 709—730). Universities Federation for Animal Welfare
(UFAW); CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=1ah&AN=20133278819&site=ehost-live

Keywords: Anesthesia; anesthetics; animal surgery and non-drug therapy; animal welfare;
crocodylia; laboratory animal science; lizards; reptiles; Sauria; snakes; testudines; turtles

Divers, S. J., & Stahl, S. J. (2019). Mader’s reptile and amphibian medicine and surgery, 3rd
Edition. (Issue Ed.3). W.B. Saunders; CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=lah& AN=20193444856 &site=chost-live

Keywords: Amphibia; anesthesia; animal surgery and non-drug therapy; pain Killers; pets
and companion animals; reptiles

Duncan, A. (2012). Reptile and amphibian analgesia. In Fowlers’s zoo and wild animal
medicine. In R. Miller and M. Fowler(Vol. 7, pp. 247-253)://ZO0REC:ZOOR 14805035653

Keywords: Amphibia; Analgesia; Reptilia; Sedation
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Eatwell, K. (2010). Options for analgesia and anaesthesia in reptiles. In Practice, 32(7), 306—
311. https://doi.org/10.1136/inp.c3917

Keywords: Anesthesia; analgesia; reptiles

Ferrell; S. T., & Bertelsen, M. F. (2013). Anesthesia and analgesia in reptiles. Small Animal and
Exotics Proceedings. North American Veterinary Conference, Orlando, Florida, USA, 19-23
January 2013., Gainesville, USA. CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=lah& AN=20133225634 &site=chost-live

Keywords: Chelonia; crocodiles; Crocodylia; lizards; pets and companion animals; lizards;
reptiles; Sauria; snakes; Testudines; Veterinary pharmacology & anesthesiology

Firmin, Y. (2001). Surgery in reptiles. Anaesthesia in reptiles: Species-specific problems. Point
Veterinaire, 32(221), 40—43.

Keywords: Anesthesia; reptiles; surgery

Gentz, E. J. (2007). Medicine and surgery of amphibians. ILAR Journal, 48(3), 255-259.
https://doi.org/10.1093/ilar.48.3.255

Keywords: Aminobenzoates/pharmacology; Amphibians/*anatomy &
histology/*physiology/*surgery; Anesthetics/*pharmacology; Euthanasia/methods; Skin
Absorption/*physiology; Surgical Procedures; Operative/*veterinary

Glodek, J., Adamiak, Z., & Przeworski, A. (2016). Magnetic resonance imaging of reptiles,
rodents, and lagomorphs for clinical diagnosis and animal research. Comparative Medicine,
66(3), 216-219. Scopus.

Keywords: Anesthesia; diagnostic imaging; general anesthesia; hypnotic sedative agent;
hypnotics and sedatives; immobilization; magnetic resonance imaging; nuclear magnetic
resonance imaging; organ; procedures; reptiles; risk factors

Gumpenberger, M. (2021). Diagnostic Imaging of the Respiratory Tract of the Reptile Patient.
Veterinary Clinics of North America - Exotic Animal Practice, 24(2), 293—-320. Scopus.
https://doi.org/10.1016/j.cvex.2021.01.002

Keywords: CAT; computer assisted tomography; CT; diagnostic imaging; digital
radiography; dyspnea; echography; emphysema; general anesthesia; image analysis;
nuclear magnetic resonance imaging; pathology; pneumonia; respiratory system;
respiratory tract diseases; review; snake; tooth radiography; urine retention

Hadfield, C. A., & Whitaker, B. R. (2005). Amphibian emergency medicine and care. Seminars
in Avian and Exotic Pet Medicine, 14(2 SPEC. ISS.), 79—-89. Scopus.
https://doi.org/10.1053/).saep.2005.04.003

Keywords: Amphibian; Analgesia; Critical care; emergency medicine; fluid therapy;
nutritional support


https://doi.org/10.1136/inp.c3917
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https://doi.org/10.1016/j.cvex.2021.01.002
https://doi.org/10.1053/j.saep.2005.04.003

Hawkins, M. G. (2006). The Use of Analgesics in Birds, Reptiles, and Small Exotic Mammals.
Journal of Exotic Pet Medicine, 15(3), 177-192. Scopus.
https://doi.org/10.1053/}.jepm.2006.06.004

Keywords: Analgesia; NSAID; opioid; reptile; Reptilia

Heard, D. J. (2001). Reptile anesthesia. The Veterinary Clinics of North America. Exotic Animal
Practice, 4(1), 83—117, vii. Scopus. https://doi.org/10.1016/S1094-9194(17)30053-1

Keywords: Anesthesia/veterinary; lizards/physiology; monitoring; physiologic/veterinary;
preanesthetic medication/veterinary; premedication; review; snakes/physiology;
turtles/physiology

Hernandez-Divers, S. J., & Anonymous. (2006). Meloxicam and reptiles—A practical approach
to analgesia. In Proceedings of the North American Veterinary Conference, January 7-11, 2006.
Orlando, Florida. Small animals and exotics edition. (Vol. 20, Book 2, pp, 1636-1640).
(://ZO0OREC:ZOOR 14301007744

Keywords: Analgesia; meloxicam; reptiles

Hernandez-Divers, S. M., Schumacher, J., Stahl, S., & Hernandez-Divers, S. J. (2004). Reptile
clinical anaesthesia: Advances in research. 6(3), 64—69. CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=lah& AN=20043122955&site=chost-live

Keywords: Aquaculture (animals); lizards; pets and companion animals; reptiles; Sauria;
snakes; Techniques and Methodology; Testudines; turtles; Veterinary pharmacology and
anaesthesiology

Hnizdo, J. (2002). A brief survey of anaesthesia in reptiles. Akvarium Terarium, 45(7), 64—68.
Keywords: Anesthesia; reptiles

Johnson, J. H. (2004). Husbandry and medicine of aquatic reptiles. Seminars in Avian and Exotic
Pet Medicine, 13(4), 223-228. Scopus. https://doi.org/10.1053/j.saep.2004.04.008

Keywords: Alligator; Alligatoridae; anesthesia induction; aquatic; atipamezole;
butrorphanol; Caiman; Chrysemys picta; Clemmys guttata; Clemmys insculpta; Clemmys
mamorata; Crocodylidae; diazepam; Emydoidea blandingii; isoflurane; ketamine;
medetomidine; propofol; Pseudemys concinna floridana; reptiles; Reptilia; Testudines;
Trachemys scripta elegans; turtles

Kempf, H. (2010). Herpetological sadism—Pain sensitivity in reptiles. Elaphe, 18(1), 53-57.
Keywords: Pain sensitivity; reptiles

Koelle, P., Bolle, 1., & Moritz, J. (2017). Pain in Reptiles. Tieraerztliche Umschau, 72(12), 469—
475.

Keywords: Pain; reptiles
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Lennox, A. M. (2011). Use of alfaxalone (Alfaxan) in reptiles. 1643—1644. CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20113161819&site=chost-live

Keywords: Alfaxalone; Alfaxan; anesthesia; anesthetics; drug action; injectable
anesthetics, laws and regulations; lizards; mechanism of drug action; North America;
OECD Countries; pets and companion animals; reptiles; rules; Sauria; snakes; Testudines;
turtles; Veterinary pharmacology and anaesthesiology

Lillywhite, H. B., Shine, R., Jacobson, E., Denardo, D. F., Gordon, M. S., Navas, C. A., Wang,
T., Seymour, R. S., Storey, K. B., Heatwole, H., Heard, D., Brattstrom, B., & Burghardt, G. M.
(2017). Anesthesia and Euthanasia of Amphibians and Reptiles Used in Scientific Research:
Should Hypothermia and Freezing Be Prohibited? Bioscience, 67(1), 52—60. Zoological Record.

Keywords: Anesthesia; amphibians; euthanasia; reptiles; freezing; hypothermia
Longley, L. (2004). Reptile analgesia. Veterinary Times, 34(25), 30. CAB Abstracts.

Keywords: Lizards; pets and companion animals; reptiles; Sauria; snakes; Testudines;
tortoises; Veterinary pharmacology and anaesthesiology

Lumb, W. V., & Read, M. (2004). Wants more information on anesthesia in reptiles [1] (multiple
letters). Journal of the American Veterinary Medical Association, 224(8), 1245. Scopus.
https://doi.org/10.2460/javma.2004.224.1245

Keywords: Alligator; anesthesia; anesthesia complication; anesthesiological techniques;
anesthetic agent; cause of death; lizard; reptiles; Reptilia; Serpentes; snake; Squamata;
Testudines; turtle

Machin, K. L. (2001). Fish, amphibian, and reptile analgesia. The Veterinary Clinics of North
America. Exotic Animal Practice, 4(1), 19-33. Scopus. https://doi.org/10.1016/S1094-
9194(17)30048-8

Keywords: Amphibia; Amphibians/physiology; analgesia/veterinary;
Pain/physiopathology/prevention & control/*veterinary; Reptiles/physiology; review

Mader, D. (2018). Fracture repair in reptiles. (R. Cari Sarmiento, Ed.). Latin American
Veterinary Conference (LAVC); CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=1ah& AN=20183347233 &site=ehost-live

Keywords: Animal surgery and non-drug therapy; pets and companion animals; reptiles

Mader, D. (2015). Loco-regional analgesia in reptile medicine. 1361-1363. CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153171084 &site=ehost-live

Keywords: Anesthesia; drug action; inhaled anesthetics; injectable anesthetics; local
anesthesia; mechanism of drug action; pain Killers; pets and companion animals; reptiles;
Veterinary pharmacology and anaesthesiology

Mans, C. (2016). Reptile anesthesia and analgesia: Tips and tricks. In Proceedings of the NAVC
Conference, 16-20 January 2016, Orlando, Florida, USA. Volume 30, Small Animal and Exotics,
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pp-1531-1533. Gainesville: North American Veterinary Community. CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=lah& AN=20163321501&site=chost-live

Keywords: Analgesia; anesthesia; pain killers; pharmaceuticals; reptiles

Martin, K. K., & Stevens, C. W. (2002). Analgesia effects of nociceptin in amphibians. Society
for Neuroscience Abstract Viewer and Itinerary Planner, 2002, Abstract No. 553.2-Abstract No.
553.2.

Keywords: Amphibians; analgesia; Nociceptin

Martinez-Jimenez, D., & Hernandez-Divers, S. J. (2007). Emergency Care of Reptiles.
Veterinary Clinics of North America - Exotic Animal Practice, 10(2), 557-585. Scopus.
https://doi.org/10.1016/].cvex.2007.02.003

Keywords: Analgesia; animal surgery and non-drug therapy; Crocodylia; pain killers; pets
and companion animals; reptiles; Reptilia; Sauria; snakes; Techniques and Methodology;
Testudines; turtles; Veterinary pharmacology and anaesthesiology

Mauragis, D., & Berry, C. R. (2014). Reptile radiography. Today’s Veterinary Practice, 4(6),
62—66. CAB Abstracts.

Keywords: Anesthesia; lizards; pets and companion animals; reptiles; Sauria; sedation;
Testudines; tortoises; turtles

Mitchell, M. (2015). Reptile anesthesia: You mean it is about more than passing gas? 40th World
Small Animal Veterinary Association Congress, Bangkok, Thailand, 15-18 May, 2015.
Proceedings book (pp. 253-254). CAB Abstracts.
http://search.ebscohost.com/login.aspx?direct=true&db=1ah& AN=20163336727 &site=ehost-live

Keywords: Adverse reactions; anesthesia; anesthetics; drug action; pain killers; pets and
companion animals; reptiles; veterinary pharmacology and anaesthesiology

Mitchell, M. A. (2002). Diagnosis and management of reptile orthopedic injuries. Veterinary
Clinics of North America - Exotic Animal Practice, 5(1), 97-114. Scopus.
https://doi.org/10.1016/S1094-9194(03)00048-3

Keywords: Alpha 2 adrenergic receptor stimulating agent; analgesic agent; anesthesia;
anesthesiological techniques; anesthetic agent; butorphanol tartrate; fracture fixation;
Fractures; Bone; isoflurane; ketamine; lidocaine; local anesthetic agent; medetomidine;
opiate; pain; postoperative care; preoperative care; propofol; reptiles; Reptilia; review;
species difference; surgical technique; telazol; Testudines; tiletamine; turtle; xylazine;
zolazepam

Mitchell, M. A. (2009). Anesthetic Considerations for Amphibians. Journal of Exotic Pet
Medicine, 18(1), 40—49. Scopus. https://doi.org/10.1053/1.7epm.2008.11.006

Keywords: Amphibia; amphibians; anesthesia; anesthetic; anuran; monitoring; Syzygium
aromaticum; urodelan
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