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Introduction 
 
Description: Anesthesia and Analgesia in Nonhuman Primates: A Resource Guide is a 
bibliography of biomedical and veterinary literature on the use of anesthesia and analgesia in 
primate species commonly used in laboratory research published between 2000 to 2021. It 
contains 570 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 nonhuman primates. 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 nonhuman 
primates published between 2000 and 2021. The following databases were searched:  

• PubMed 
• 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) 

• Scopus  
• EBSCO platform databases (Agricola, CAB Abstracts, eBook Collection (EBSCOhost), 

Global Health, Zoological Record, Biological Abstracts, MEDLINE) 

How to Use This Resource Guide 
 

The sections within the bibliography are organized using two levels of headings: first by 
species/genera or group, and then by topic. You can navigate directly to a section using the 
hyperlinks in the Table of Contents. 

Species Subheadings: 

• General Nonhuman Primates: This section contains citations on anesthesia and 
analgesia in nonhuman primates. These citations address nonhuman primates in general 
or focus upon two or more species. 

• Baboons: These citations concern nonhuman primates of the genus Papio. 
• Great Apes and Gibbons: This section contains citations on anesthesia and analgesia for 

great apes in a laboratory, zoo, or wild setting. Species covered include chimpanzees 

https://naldc.nal.usda.gov/catalog/7004214
https://naldc.nal.usda.gov/catalog/7004214
https://www.nal.usda.gov/animal-health-and-welfare/animal-use-alternatives/reducing-animals-pain-and-distress
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(Pan troglodytes) and bonobos (Pan paniscus). Gibbons (of the genus Hylobates) are also 
included, even though they are classified as lesser apes. 

• Macaques: Macaques are used extensively as animal models in biomedical research in 
the United States and abroad.  

• Callitrichids: Callitrichids are "New World" monkeys native to Central and South 
America belonging to the subfamily Callitrichinae. These include marmosets and 
tamarins. 

• Other Nonhuman Primates: This section contains citations on anesthesia and analgesia 
for other nonhuman primates including capuchin monkeys, prosimians, African Green 
monkeys, squirrel monkeys, and Titi monkeys. 

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. This bibliography derives from multiple databases, so 
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 
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). 

For more information: Contact the Animal Welfare Information Center at awic@usda.gov or 
visit our website at https://www.nal.usda.gov/programs/awic. 

Acknowledgments: 
 

AWIC would like to thank the following individuals for their help in completing this 
bibliography: 

https://agricola.nal.usda.gov/
https://digitop.nal.usda.gov/
http://www.nal.usda.gov/borrow-materials
mailto:awic@usda.gov
https://www.nal.usda.gov/programs/awic
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• Dr. Aisha Ellis (former Technical Information Specialist, AWIC) and Dr. Gwendalyn 
Maginnis (Nonhuman Primate Specialist Veterinary Medical Officer, Animal and Plant 
Health Inspection Service) for reviewing citations and answering technical questions 
about the bibliography. 

• Daniel Clein, a graduate student in Animal Sciences at the University of Florida who 
regularized citation Keywords and made style and formatting corrections to the 
bibliography. 

 

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. 

General Nonhuman Primates 
 

This section contains citations on anesthesia and analgesia in nonhuman primates in general or 
focusing upon more than one species. 

Anesthesia 
 

Description: This section includes anesthesia protocols and citations on monitoring of vital signs 
during surgery for nonhuman primates, including general information applicable to all nonhuman 
primate species  or to multiple species. It also includes citations that describe anesthesia 
protocols for a specific type of surgery (such as neurosurgery), for sedation/chemical restraint, or 
for diagnostic imaging (such as MRIs). 

Results (26): 

Alstrup, A. K. O., & Smith, D. F. (2013). Anaesthesia for positron emission tomography 
scanning of animal brains. Laboratory Animals, 47(1), 12–18. 
https://doi.org/10.1258/la.2012.011173  
 
Keywords: Anesthesia/methods/*veterinary; Anesthetics/*pharmacology; Blood Volume; 
Brain/blood supply/metabolism/*pathology; Laboratory Animal Science/methods; 
Neuroimaging/methods/veterinary; Positron-Emission Tomography/methods/*veterinary; 
Regional Blood Flow/drug effects; Synaptic Transmission/drug effects 
 
Bee, W. H. (2001). Standardized electroretinography in primates: A non-invasive 
preclinical tool for predicting ocular side effects in humans. Current Opinion in Drug 
Discovery and Development, 4(1), 81–91. Scopus.  
 
Keywords: anesthesia; animal experiment; animal model; controlled study; dark adaptation; 
Drug Evaluation, Preclinical; drug research; drug safety; electroretinogram; Electroretinography; 
Eye; eye toxicity; good laboratory practice; Haplorhini; ketamine; monkey; neurotoxicity; Non-

https://doi.org/10.1258/la.2012.011173
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human primate; nonhuman; pentobarbital; prediction; Predictive Value of Tests; retina; review; 
Species Specificity; Standard for clinical electroretinography; Standard for non-clinical 
electroretinography 
 
Bennett, A. J. (2003). Ketamine: The good, the bad, and the alternatives for physiological 
and behavioral data collection in nonhuman primates. American Journal of Primatology, 
60(Supplement 1), 89–89. 
 
Keywords: Anesthesia; ketamine 
 
Bertrand, H. G. M. J., Sandersen, C., & Flecknell, P. A. (2018). Reported analgesic and 
anaesthetic administration to non-human primates undergoing experimental surgical 
procedure: 2010-2015. Journal of Medical Primatology, 47(4), 217–225. Scopus. 
https://doi.org/10.1111/jmp.12346  
 
Keywords: althesin; analgesia; analgesic agent; anesthesia; anesthesiological procedure; 
anesthetic agent; Animal Surgery and Non-drug Therapy; Animal Welfare; Article; 
benzodiazepine; buprenorphine; carprofen; corticosteroid; dipyrone; disease classification; 
disease severity; experimental surgery; fentanyl; general anesthesia; inhalation anesthetic agent; 
intravenous anesthetic agent; isoflurane; ketamine; Laboratory Animal Science; Laws and 
Regulations;     local anesthetic agent; macaque; midazolam; nonhuman; nonsteroidal 
inflammatory agent; opiate derivative; paracetamol; perioperative period; phenobarbital; practice 
guideline; priority journal; propofol; remifentanil; steroid; surgery; surgical technique; 
systematic review; thiopental; tiletamine plus zolazepam; Veterinary Pharmacology and 
Anaesthesiology 
 
Brash, M. G. I. (2008). Wild animal anaesthesia. (V. Roberts, Ed.). British Veterinary 
Zoological Society. Proceedings of the Satellite Meeting 2008, 2nd April, 2008, ICC, 
Birmingham. How to cope with more odd species: fish, primates, macropods, wildlife case 
studies and wildlife capture and anaesthesia. ZOOREC:ZOOR14501008094; p. 32). 
 
Keywords: Anesthesia; wild animals. 
 
Cital, S. J. (2013). Non-human primate anesthesia: A general overview. NAVTA Journal, 
August/September, 26–31. CAB Abstracts.  
 
Keywords: adverse reactions; anesthesia; anesthetics; drug action; mechanism of drug action; 
primates; Veterinary Pharmacology and Anaesthesiology; Zoo Animals 
 
De Benedictis, G. M., Fante, F., Bellini, L., Bortolami, E., Pilla, T., Dedja, A., Ravarotto, L., 
Ancona, E., Cozzi, E., & Busetto, R. (2007). Refinement strategies in the anaesthetic 
management of nonhuman primate xenotransplantation. Xenotransplantation, 14(5), 466–
466. 
 
Keywords: Anesthesia; nonhuman primates; xenotransplantation 
 

https://doi.org/10.1111/jmp.12346
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Fahlman, A., Bosi, E. J., & Nyman, G. (2006). Reversible anesthesia of Southeast Asian 
primates with medetomidine, zolazepam, and tiletamine. Journal of Zoo and Wildlife 
Medicine, 37(4), 558–561. Zoological Record.  
 
Keywords: Adrenergic alpha-Agonists/administration & dosage; Adrenergic alpha-
Antagonists/administration & dosage; Anesthesia Recovery Period; Anesthetics, 
Combined/*administration & dosage/adverse effects; Animal Physiology and Biochemistry 
(Excluding Nutrition); APEC countries; ASEAN Countries; Asia; Cercopithecidae; 
Commonwealth of Nations; Developing Countries; Heart Rate/drug effects; Hylobates; 
Hylobates lar; Hylobates/*physiology; Hylobatidae; Imidazoles/administration & dosage;    
Macaca; Macaca fascicularis; Macaca fascicularis/*physiology; Macaca nemestrina; Macaca 
nemestrina/*physiology; Medetomidine/administration & dosage; Pongidae; Pongo; Pongo 
pygmaeus; Pongo pygmaeus/*physiology; Respiration/drug effects; South East Asia; Species 
Specificity; Threshold Countries; Tiletamine/administration & dosage; Time Factors; Veterinary 
Pharmacology and Anaesthesiology; Zolazepam/administration & dosage; Zoo Animals 
 
Fish, R. E., Popilskis, S., Lee, D., & Elmore, D. (2008). Chapter 12—Anesthesia and 
Analgesia in Nonhuman Primates. In Anesthesia and Analgesia in Laboratory Animals (2nd 
ed, pp. 335–363). Elsevier/Academic Press.  
 
Keywords: Analgesia; anesthesia; experimental surgery; postoperative care 
 
Goldstein, P. A. (2018). Nonhuman primates in anesthesia research: Have we reached the 
end of the road? Anesthesia and Analgesia, 126(6), 2129–2134. Scopus. 
https://doi.org/10.1213/ANE.0000000000002655 
 
Keywords: abnormal behavior; acquired immune deficiency syndrome; adverse outcome; 
anesthesia induction; anesthetic agent; Article; baboon; behavior; behavioral research; 
biomaterial; chimpanzee; cognition; comparative study; consciousness; distress syndrome; drug 
exposure; emotion; evidence based practice; genomics; gorilla; human development; in vitro 
study; inflammation; isoflurane; Lemuridae; long term care; Lorisidae; Macaca; medical ethics; 
medical research; mental health; monoclonal antibody; moral status; motor development; nerve 
cell differentiation; nervous system inflammation; neurobiology; neurotoxicity; orangutan; pain 
severity; pediatric anesthesia; postnatal care; primary prevention; priority journal; prosimian; 
prospective study; psychological well-being; rhesus monkey; sacrum; skin; social competence; 
social status; species differentiation; spinal anesthesia; systematic review (topic); tarsier 
 
Hethcox, L. A., Calvert, C., Girkin, C. A., & Downs, J. C. C. (2014). The Effects of General 
Anesthesia on IOP in Nonhuman Primates (NHP). Investigative Ophthalmology & Visual 
Science, 55(13). 
 
Keywords: Anesthesia; intraocular pressure 
 
Horne, W. A. (2001). Primate anesthesia. The Veterinary Clinics of North America. Exotic 
Animal Practice, 4(1), 239–266, viii–ix. Scopus. https://doi.org/10.1016/S1094-
9194(17)30059-2  

https://doi.org/10.1213/ANE.0000000000002655
https://doi.org/10.1016/S1094-9194(17)30059-2
https://doi.org/10.1016/S1094-9194(17)30059-2
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Keywords: *Anesthetics; Anesthesia; Anesthesia/*veterinary; anesthetic agent; animal disease; 
Animals, Domestic; Animals, Domestic/*physiology; domestic animal; monitoring; Monitoring, 
Physiologic; Monitoring, Physiologic/veterinary; physiology; Preanesthetic Medication; 
Preanesthetic Medication/veterinary; premedication; Preoperative Care; Preoperative 
Care/veterinary; Primates/*physiology; review 
 
Ishizawa, Y., Patel, S., Ahmed, O. J., Sierra-Mercado, D., & Brown, E. N. (2014). 
Differential neuronal dynamics in somatosensory versus higher-order cortices during 
recovery from propofol anesthesia in primates. Anesthesia and Analgesia, 118, S179–S179. 
 
Keywords: Anesthesia; propofol 
 
Jasien, J. V., Hethcox, L., Turner, D., Girkin, C. A., & Downs, J. C. C. (2016). Comparison 
of the Effects of Injectable and Inhalant Anesthesia on IOP in Nonhuman Primates as 
Measured with Continuous IOP Telemetry. Investigative Ophthalmology & Visual Science, 
57(12). 
 
Keywords: Anesthesia, injectable and inhalant; intraocular pressure; monitoring 
 
Kelz, M. B., & Mashour, G. A. (2019). The Biology of General Anesthesia from 
Paramecium to Primate. Current Biology, 29(22), R1199–R1210. Scopus. 
https://doi.org/10.1016/j.cub.2019.09.071  
 
Keywords: Anesthesia 
 
Laboratory Animal Anaesthesia: Non-human Primates 1 / [compiled by Paul Flecknell]. 
(2003, January 1). [CD Rom]. University of Newcastle Upon Tyne (UK); Agricola. 
https://search.ebscohost.com/login.aspx?direct=true&db=agr&AN=CAT31029284&site=eh
ost-live  
 
Keywords: Animal anesthesia -- Technique.; Primates as laboratory animals 
 
Masters, N. (2008). Primate medicine & surgery in general practice. British Veterinary 
Zoological Society. Proceedings of the Satellite Meeting 2008, 2nd April, 2008, ICC, 
Birmingham. How to cope with more odd species: fish, primates, macropods, wildlife case 
studies and wildlife capture and anaesthesia. (V. Roberts, Ed.; 
ZOOREC:ZOOR14501008043; p. 20). 
 
Keywords: Anesthesia; chemical restraint; wild animals 
 
Mosley, C. A. (2017). Anesthesia Equipment. In Veterinary Anesthesia and Analgesia: The 
Fifth Edition of Lumb and Jones (pp. 23–85). Wiley; Scopus. 
https://doi.org/10.1002/9781119421375.ch3  
 

https://doi.org/10.1016/j.cub.2019.09.071
https://search.ebscohost.com/login.aspx?direct=true&db=agr&AN=CAT31029284&site=ehost-live
https://search.ebscohost.com/login.aspx?direct=true&db=agr&AN=CAT31029284&site=ehost-live
https://doi.org/10.1002/9781119421375.ch3
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Keywords: Anesthesia equipment; Endotracheal tube; Laryngeal mask airways; Nasotracheal 
intubation; Orotracheal intubation; Retrograde intubation; Supraglottic airway devices; 
Tracheostomy; Wire- or tube-guided techniques 
 
Murphy, K. L., Baxter, M. G., & Flecknell, P. A. (2012). Chapter 17—Anesthesia and 
Analgesia in Nonhuman Primates. In C. R. Abee, K. Mansfield, S. Tardif, & T. Morris 
(Eds.), Nonhuman Primates in Biomedical Research (Second Edition) (pp. 403–435). 
American College of Laboratory Animal Medicine. Academic Press. 
https://doi.org/10.1016/B978-0-12-381365-7.00017-0 
 
Keywords: Anesthesia; anesthetic depth; analgesia; body temperature; cardiac arrest; deep 
sedation; endotracheal intubation; fluid administration; general anesthesia; hemorrhage; 
hypotension; imaging; immobilization; injectable anesthesia; intraoperative monitoring; 
intravenous cannula placement; Ketamine; neuromuscular blocking agents; neurosurgery; 
obstetric anesthesia; oxygenation; pain assessment; pediatric anesthesia; preanesthetic drugs; 
postanesthetic care; respiratory depression and arrest; suggested anesthetic protocols; ventilation; 
volatile liquid and gas anesthetics. 
 
Olberg, R.-A. (2007). Monkeys and Gibbons. In Zoo Animal and Wildlife Immobilization 
and Anesthesia (G. West, D. Heard, & N. Caulkett, Eds.; BCI:BCI201300567135; p. 386). 
 
Keywords: Anesthesia; chemical restraint; gibbons; immobilization; monkeys; zoo animals 
 
Olberg, R.-A., & Sinclair, M. (2014). Monkeys and Gibbons. In Zoo Animal and Wildlife 
Immobilization and Anesthesia (G. West, D. Heard, & N. Caulkett, Eds.; 
BCI:BCI201500234348; p. 571). 
 
Keywords: Anesthesia; chemical restraint; gibbons; immobilization; monkeys; wild animals; zoo 
animals 
 
Roe, A. W. (2007). Long-term optical imaging of intrinsic signals in anesthetized and awake 
monkeys. Applied Optics, 46(10), 1872–1880. https://doi.org/10.1364/AO.46.001872  
 
Keywords: Anesthesia; behavioral studies; intrinsic signal imaging; neurological studies; optical 
imaging 
 
Sloan, T., & Rogers, J. (2009). Dose and timing effect of etomidate on motor evoked 
potentials elicited by transcranial electric or magnetic stimulation in the monkey and 
baboon. Journal of Clinical Monitoring and Computing, 23(4), 253–261. Scopus. 
https://doi.org/10.1007/s10877-009-9190-z  
 
Keywords: Action Potentials; Amines; Amplification; amplitude modulation; Anesthesia; 
anesthesia induction; Anesthesiology; Anesthetics; Anesthetics, Intravenous; animal experiment; 
article; atropine; Baboon; Bioelectric potentials; Compound action potentials; controlled study; 
cortical electric motor evoked potential; cortical magnetic motor evoked potential; Cortical 
stimulation; Diffusers (optical); dose response; Dose-Response Relationship, Drug; drug 

https://doi.org/10.1016/B978-0-12-381365-7.00017-0
https://doi.org/10.1364/AO.46.001872
https://doi.org/10.1007/s10877-009-9190-z
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megadose; Electric Stimulation; Electrophysiology; Etomidate; evoked muscle response; Evoked 
Potentials, Motor; evoked somatosensory response; experimental monkey; Female; Haplorhini; 
Intravenous injections; isoflurane; Isoflurane; Ketamine; latent period; low drug dose; Magnetic 
stimulation; Magnetics; Monkey; Motor evoked potentials; Motors; muscle action potential; 
Muscle response; Muscles; nonhuman; Papio; priority journal; single drug dose; Somatosensory 
evoked potentials; Spinal cords; synaptic potential; Time Factors; Transcranial; transcranial 
magnetic stimulation 
 
Unwin, S. (2005). Anaesthesia. The Laboratory Primate. [Handbook of Experimental 
Animals.]. (S. Wolfe-Coote, Ed.; ZOOREC:ZOOR14206039385; p. 292). 
https://doi.org/10.1016/B978-012080261-6/50018-0 
 
Keywords: Anesthesia; laboratory animals 
 
Ver Hoeve, J. N., Glatting, B., McIntyre, K. B., Christian, B. J., Nork, T. M., & Kim, C. B. 
Y. (2014). Gender Differences in Anesthetized Primate ERG and Full-field Flash VEP. 
Investigative Ophthalmology & Visual Science, 55(13). 
 
Keywords: Anesthesia; gender differences; opthalmology 
 
Weston-Murphy, H. (2001). Primate handling and anesthesia. Proceedings of the North 
American Veterinary Conference, 15, 925–927. Agricola. 
 
Keywords: Anesthesia; Primates; restraint of animals 
 
Analgesia 
 

Description: This section includes citations on the use of analgesic drugs in nonhuman primates 
to treat postoperative or other pain. 

Results (10): 

Coulter, C. A., Flecknell, P. A., & Richardson, C. A. (2009). Reported analgesic 
administration to rabbits, pigs, sheep, dogs and non-human primates undergoing 
experimental surgical procedures. Laboratory Animals, 43(3), 232–238. Scopus. 
https://doi.org/10.1258/la.2008.008021  

Keywords: *Analgesics; *Animal Welfare; Analgesia; Analgesia/statistics & numerical 
data/*veterinary; analgesic agent; anesthetic agent; animal use refinement; Animal Welfare; 
animal well-being; Laboratory; Animals, Laboratory/*surgery; article; Canis familiaris; 
combination drug therapy; Dogs; drug therapy; experimental animal; frequency; general 
anesthetics; laboratory animals; local anesthetics; nerve block; nonhuman; Oryctolagus 
cuniculus; Ovis aries; Pain; Pain, Postoperative; Pain, Postoperative/prevention & 
control/*veterinary; Rabbits; Refinement; research programs; research projects; Rodentia; Sheep; 

https://doi.org/10.1016/B978-012080261-6/50018-0
https://doi.org/10.1258/la.2008.008021
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skin incision; Species comparison; species differences; Species Specificity; Suidae; Surgery; 
Surgery, Veterinary; Surgery, Veterinary/*methods; surgical technique; Swine; veterinary drugs 

Ding, H., Cami-Kobeci, G., Husbands, S., & Ko, M. (2015). Bifunctional MOP/NOP 
receptor agonist, BU10038, as a strong and safe analgesic in monkeys. Journal of Pain, 
16(4), S59–S59. https://doi.org/10.1016/j.jpain.2015.01.250 

Keywords: Analgesics 

Ding, H., Hayashida, K., Suto, T., Sukhtankar, D. D., Kimura, M., Mendenhall, V., & Ko, 
M. C. (2015). Supraspinal actions of nociceptin/orphanin FQ, morphine and substance P in 
regulating pain and itch in non-human primates. British Journal of Pharmacology, 172(13), 
3302–3312. https://doi.org/10.1111/bph.13124  

Keywords: Analgesia; intrathecal administration; morphine; nociception/orphanin FQ peptide 
receptor agonists; pain management; pruritis 

DiVincenti, L. J. (2013). Analgesic use in nonhuman primates undergoing neurosurgical 
procedures. Journal of the American Association for Laboratory Animal Science : JAALAS, 
52(1), 10–16. 

Keywords: Analgesia/methods/*veterinary; Analgesics/administration & dosage; Animal 
Welfare; Neurosurgical Procedures/*veterinary; Pain Management/veterinary; Pain, 
Postoperative/drug therapy/prevention & control/*veterinary; Primates/*surgery 

Dykstra, L. (2007). Opioid analgesics: Mentors, monkeys and mice. Drug and Alcohol 
Dependence, 87(2–3), 316–320. https://doi.org/10.1016/j.drugalcdep.2006.11.004 

Keywords: Alcohol abuse; analgesics; drug abuse; opioid analgesics; substance abuse 

Murphy, H. W. (2008). Get a hand on your patient: Primate restraint and analgesia. In 
Small animal and exotics. Proceedings of the North American Veterinary Conference, Volume 
22, Orlando, Florida, USA, 2008, pp. 1917–1919. CAB Abstracts. 
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20093019031&site=eho
st-live 

Keywords: Anesthesia; anesthetics; exotic organisms; exotic species; introduced organisms;   
non-indigenous organisms; non-indigenous species; non-native organisms; non-native species; 
nonindigenous species; pain killers; vertebrates; Veterinary Pharmacology and Anaesthesiology; 
Zoo Animals 

Paul-Murphy, J. (2001). Primate analgesia. Proceedings of the North American Veterinary 
Conference, 15, 913. Agricola. 

Keywords: Analgesics 

Vierboom, M. P. M., Breedveld, E., Keehnen, M., Klomp, R., & Bakker, J. (2017). Pain 
Relief in Nonhuman Primate Models of Arthritis. In B. Clausen & J. Laman (Eds.), 

https://doi.org/10.1016/j.jpain.2015.01.250
https://doi.org/10.1111/bph.13124
https://doi.org/10.1016/j.drugalcdep.2006.11.004
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20093019031&site=ehost-live
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20093019031&site=ehost-live
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Inflammation: Methods and Protocols (BCI:BCI201700808735; Vol. 1559, pp. 411–417). 
https://doi.org/10.1007/978-1-4939-6786-5_28  

Keywords: Analgesia; analgesics; arthritis; collagen-induced arthritis; common marmosets; 
inflammation; pain relief; rhesus macaques; translational medicine 

Wladischkin, K. A., Dysko, R. C., Collins, G. T., Ko, Y.-A., Winger, G., & Ko, M.-C. 
(2012). Pharmacological characterization of NOP receptor agonists as abuse-free and 
constipation-free analgesics in monkeys. FASEB Journal, 26. 

Keywords: Analgesics; NOP receptor agonists; pharmacology 

Adverse Effects 
 

Description: The following citations address adverse effects of anesthetic or analgesic drugs on 
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Results (18): 

[Anonymous]. (2005). Comparison of the apoptotic effects of the anesthetic, ketamine, in 
developing rat and monkey forebrain cultures. Birth Defects Research Part A-Clinical and 
Molecular Teratology, 73(5), 302–302. 
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experimental model; Haplorhini; Anesthetics, Inhalation; Anesthetics, Intravenous; inhalation 
anesthetic agent; intravenous anesthetic agent; drug exposure; developmental stage; 
Neurotoxicity Syndromes; toxicity and intoxication; Nervous System; brain development; 
anesthesia complication; Nerve Degeneration 

Neudecker, V., Perez-Zoghbi, J. F., Grafe, M., & Brambrink, A. (2019). GFAP expression 
in the visual cortex is increased in juvenile non-human primates that were exposed to 
anesthesia during infancy. Anesthesia and Analgesia, 128, 380–380. 

Keywords: Anesthesia; brain development; visual cortex 

Paule, M. (2011). Preclinical Neurotoxicity Assessments of Pediatric Anesthetics: 
Translational Approaches Using a Nonhuman Primate Model. Neurotoxicology and 
Teratology, 33(4), 506–507. https://doi.org/10.1016/j.ntt.2011.05.054 

Keywords: Anesthetics; neurotoxicity; pediatrics; translational model 

Raper, J., Simon, H. K., & Kamat, P. P. (2021). Long-term evidence of neonatal 
anaesthesia neurotoxicity linked to behavioural phenotypes in monkeys: Where do we go 
from here? British Journal of Anaesthesia, 127(3), 343–345. Scopus. 
https://doi.org/10.1016/j.bja.2021.06.005  

Keywords: nonhuman; behaviour; oxidative stress; phenotype; microglia; Phenotype; 
neurotoxicity; Anesthetics; Editorial; Haplorhini; behavior disorder; anesthetic agent; 
Anesthesia; drug exposure; Neurotoxicity Syndromes; toxicity and intoxication; nerve cell 
differentiation; brain development; glial fibrillary acidic protein; astrocytosis; *non-human 
primate; *Anesthesia; *behaviour; *anaesthetic neurotoxicity; *Anesthetics; *astrogliosis; *glial 
fibrillary acidic protein; *neurodevelopment; *Neurotoxicity Syndromes/etiology; *paediatric 
anaesthesia; astrogliosis; anaesthetic neurotoxicity; neurodevelopment; paediatric anaesthesia; 
pediatric anesthesia; perirhinal cortex 

https://doi.org/10.1016/j.nlm.2018.03.014
https://doi.org/10.1213/ane.0b013e31817330cf
https://doi.org/10.1016/j.ntt.2011.05.054
https://doi.org/10.1016/j.bja.2021.06.005


 

15 
 

Rosado-Mendez, I. M., Noguchi, K. K., Castañeda-Martinez, L., Kirvassilis, G., Wang, S. 
H., Manzella, F., Swiney, B. S., Masuoka, K., Capuano, S. I., Brunner, K. G., Crosno, K., 
Guerrero, Q. W., Whitson, H., Brambrink, A., Simmons, H. S., Mejia, A. F., Zagzebski, J. 
A., Hall, T. J., & Ikonomidou, C. (2019). Quantitative ultrasound and apoptotic death in 
the neonatal primate brain. Neurobiology of Disease, 127, 554–562. 
https://doi.org/10.1016/j.nbd.2019.03.032  

Keywords: Animals, Newborn; Ultrasonography; Macaca mulatta; *Apoptosis; *Imaging; 
*Primate; *Development; Sevoflurane/*pharmacology; *Sevoflurane; *Quantitative ultrasound; 
*Thalamus; *Brain injury; *Neonatal; Apoptosis/drug effects/*physiology; Brain/*diagnostic 
imaging/drug effects; Neurons/drug effects; Oligodendroglia/drug effects 

Schenning, K. J., Miranda-Dominguez, O., Martin, L. D., Coleman, K., Neudecker, V., 
Perez-Zoghbi, J. F., Fair, D., & Brambrink, A. (2020). Changes in Brain Functional 
Connectivity After Infant Anesthesia Exposure Are Associated With Alterations in Social 
Behaviors in Juvenile Non-Human Primates. Anesthesia and Analgesia, 130, 501–501. 

Keywords: Anesthesia; brain function; neurodevelopment; pediatrics; social behaviors 

Slikker, W., Han, X., Liu, F., Zhang, X., Gu, Q., Liu, S., Paterson, T. A., Paule, M. G., 
Hanig, J. P., & Wang, C. (2018). Identifying Potential Biomarkers, Mechanisms and 
Protective Strategies for General Anesthetic-Induced Neurotoxicity in the Developing 
Nonhuman Primate. FASEB Journal, 32(1). 

Keywords: Anesthetics; biomarkers; brain development; neurodevelopment; neurotoxicity 

Slikker, W., Jr., Zhang, X., Paule, M. G., Newport, G. D., Liu, F., Callicott, R., Liu, S., 
Berridge, M., Apana, S. M., & Wang, C. (2013). MicroPET/CT Imaging of [18F]-FEPPA in 
the Nonhuman Primate: A Potential Biomarker of Pathogenic Processes Associated with 
Anesthetic-Induced Neurotoxicity. Birth Defects Research Part A-Clinical and Molecular 
Teratology, 97(5), 312–312. 

Keywords: Anesthetics; biomarkers; brain development; Computed Tomography; imaging; 
neurodevelopment; neurotoxicity; Positron Emission Tomography 

Yan, J., Li, J., Cheng, Y., Zhang, Y., Zhou, Z., Zhang, L., & Jiang, H. (2020). Dusp4 
Contributes to Anesthesia Neurotoxicity via Mediated Neural Differentiation in Primates. 
Frontiers in Cell and Developmental Biology, 8. Scopus. 
https://doi.org/10.3389/fcell.2020.00786  

Keywords: Animal experiment; animal model; animal tissue; nonhuman; human; Article; 
controlled study; in vitro study; human cell; unclassified drug; down regulation; protein 
expression; embryo; anesthesia; sevoflurane; neurotoxicity; RNA sequencing; prefrontal cortex; 
nerve cell differentiation; dual specificity phosphatase; dual specificity protein phosphatase 4; 
DUSP4; human embryonic stem cell; neural differentiation 

https://doi.org/10.1016/j.nbd.2019.03.032
https://doi.org/10.3389/fcell.2020.00786


 

16 
 

Yu, W., Wu, Z., & Zhao, P. (2020). Neurotoxicity effects of anesthetic exposure on the 
developing brain of non-human primates. Medical Hypotheses, 140. Scopus. 
https://doi.org/10.1016/j.mehy.2020.109647  

Keywords: Animal experiment; animal tissue; nonhuman; Article; histopathology; anesthesia; 
neurotoxicity; developmental toxicity; nerve degeneration; non invasive procedure; 
neuroimaging; Neurotoxicity; brain region; brain function; brain tissue; anesthetic agent; drug 
exposure; Brain development; General anesthetic; mental disease assessment; minimally 
invasive procedure; Neuroimaging methodologies; tissue structure 

Zou, X., Patterson, T. A., Divine, B. L., Sadovova, N., Zhang, X., Hanig, J. P., Paule, M. G., 
Slikker, W. J., & Wang, C. (2009a). Gaseous anesthetics- Induced neurodegeneration in the 
developing monkey brain. Society for Neuroscience Abstract Viewer and Itinerary Planner, 
39. 

Keywords: Anesthetics; brain development; inhalation anesthetics; neurodevelopment; 
neurotoxicity 

Zou, X., Patterson, T. A., Divine, R. L., Sadovova, N., Zhang, X., Hanig, J. P., Paule, M. G., 
Slikker, W., Jr., & Wang, C. (2009b). Prolonged exposure to ketamine increases 
neurodegeneration in the developing monkey brain. International Journal of Developmental 
Neuroscience, 27(7), 727–731. https://doi.org/10.1016/j.ijdevneu.2009.06.010  

Keywords: Anesthetics; brain development; infants; ketamine; neurodevelopment; neurotoxicity; 
pediatrics 

Zou, X., Sadovova, N., Patterson, T., Divine, B., Paule, M., Slikker, W., William, & Wang, 
C. (2008). Genotoxicity of ketamine and potential protection by midazolam in neonatal 
monkey cerebral cortical culture. Society for Neuroscience Abstract Viewer and Itinerary 
Planner, 38. 

Keywords: Anesthetics; brain development; cerebral cortex; genotoxicity; midazolam; infants; 
neurodevelopment; neurotoxicity; pediatrics 

Human Pain and Nociception Research, Pharmacology, and Drug 
Development 
 

Description: These articles describe using nonhuman primates as models for studying pain and 
nociception in humans as well as for drug development, pharmacokinetics, and 
pharmacodynamics. 

Results (7): 
 
Ding, H., Kiguchi, N., Perrey, D. A., Thuy Nguyen, Czoty, P. W., Zhang, Y., & Ko, M.-C. 
(2018). Reinforcing, Antinociceptive, and Pruritic Effects of a G Protein-Biased Mu Opioid 
Receptor Agonist, PZM21, in Primates. FASEB Journal, 32(1). 
 

https://doi.org/10.1016/j.mehy.2020.109647
https://doi.org/10.1016/j.ijdevneu.2009.06.010


 

17 
 

Keywords: Drug antinociceptive effect; itch; meeting abstract; pruritis; thermal allodynia 
 
Grace, J., Wong, H., Sinz, M., & Lentz, K. (2009). Comparison of the formation kinetics of 
acetaminophen in chimpanzee, cynomolgus monkey, marmoset, rhesus monkey and human 
liver microsomes. Drug Metabolism Reviews, 41, 58–59. 
 
Keywords: Acetaminophen; analgesics; chimpanzees; cynomolgus monkeys; liver microsomes; 
marmosets; pharmacology; rhesus macaques; symposia, transactions and proceedings 
 
Kiguchi, N., & Ko, M.-C. (2019). Effects of NOP-related ligands in nonhuman primates. In 
Handbook of Experimental Pharmacology (Vol. 254, p. 343). Springer New York LLC; 
Scopus. https://doi.org/10.1007/164_2019_211  
 
Keywords: Humans; nonhuman; priority journal; human; metabolism; chemistry; drug efficacy; 
drug effect; pain; neuropathic pain; chronic pain; Analgesics; Ligands; drug safety; positron 
emission tomography; evidence based medicine; Opioids; analgesic activity; Analgesics, Opioid; 
narcotic analgesic agent; Chronic pain; rhesus monkey; EC50; drug protein binding; Parkinson’s 
disease; mu opiate receptor agonist; Opioid Peptides; 8 (2,3,3a,4,5,6 hexahydro 1h phenalen 1 yl) 
1 phenyl 1,3,8 triazaspiro[4.5]decan 4 one; at 121; Bifunctional ligands; bu 08028; 
cebranopadol; Drug abuse; drug dependence; Inflammatory pain; MOP receptor; nociceptin; 
nociceptin receptor; nociceptin receptor agonist; NOP receptor; opiate receptor; Receptors, 
Opioid; sch 221510; Spinal cord; sr 16435; ufp 112 
 
Rauch, A., Rainer, G., Augath, M., Oeltermann, A., & Logothetis, N. K. (2008). 
Pharmacological MRI combined with electrophysiology in non-human primates: Effects of 
Lidocaine on primary visual cortex. NeuroImage, 40(2), 590–600. Scopus. 
https://doi.org/10.1016/j.neuroimage.2007.12.009  
 
Shidahara, Y., Awaga, Y., Nakamura, M., Ogawa, S., Takashima, M., Hama, A., Matsuda, 
A., Takamatsu, H., & Umemura, K. (2016). Differential effects of clinical analgesics in a 
nonhuman primate and rat model of oxaliplatin-induced peripheral neuropathy. Journal of 
Pharmacological Sciences, 130(3), S97–S97. 
 
Keywords: article; nonhuman; priority journal; controlled study; male; dose response; drug 
effect; Lidocaine; nuclear magnetic resonance imaging; pharmacodynamics; Magnetic 
Resonance Imaging;; Haplorhini; brain region; local anesthesia; Anesthetics, Local; 
Electrophysiology; independent component analysis; Visual Cortex; visual stimulation; brain 
electrophysiology; electric potential; evoked visual response; ICA; Independent component 
analysis; phMRI 
 
Yeomans, D., Lu, Y., Laurito, C., Votta-Velis, G., & Wilson, S. (2003). Cutaneous 
application of HSV vectors encoding human preproenkephalin produces analgesia in 
primates. Experimental Neurology, 181(1), 110–110. 
 
Keywords: Analgesia; meeting abstract; neurology; preproenkephalin 
 

https://doi.org/10.1007/164_2019_211
https://doi.org/10.1016/j.neuroimage.2007.12.009


 

18 
 

  



 

19 
 

 

Baboons 
 
This section contains citations on anesthesia and analgesia in baboons (genus Papio). Since 
baboons are a popular model in research in the area of xenotransplantation, we have added 
section on anesthesia and analgesia for this particular area of research. 

 

Hamadryas baboon. Courtesy of Adobe Stock Photos. 

Anesthesia 
 

Description: Information on anesthesia protocols and monitoring of vital signs for baboons. 
Also includes citations that describe anesthesia protocols for a specific type of surgery (fetal 
surgery, stroke model), for chemical restraint, or for imaging. 
 
Results (20): 
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effects of xylazine-ketamine and diazepam-ketamine: Physiological and blood parameters 
in young hamadryas baboons (Papio hamadryas). Turkish Journal of Veterinary and Animal 
Sciences, 42(1), 40–48. Scopus. https://doi.org/10.3906/vet-1701-87  
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Description: Information on the use of analgesic drugs in baboons to treat postoperative pain. 
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Xenotransplantation Research 
 
Description: Baboons have become the prominent model for xenotransplantation research for 
transplanting porcine organs (pig-to-baboon transplantation). The following citations describing 
anesthesia and analgesia protocols for surgery for xenotransplantation research. 
 
Results (7): 
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Great Apes and Gibbons 
 

 
 
Chimpanzee. Courtesy Adobe Stock Photos. 
 
Description: This section contains citations on anesthesia and analgesia for great apes in a 
laboratory, zoo, or wild setting. Species covered include chimpanzees (Pan troglodytes) and 
bonobos (Pan paniscus). Gibbons (of the genus Hylobates) are also included, even though they 
are classified as lesser apes. 
 
Anesthesia 
 
Description: This section includes anesthesia protocols and citations on monitoring of vital signs 
during surgery for great apes and gibbons. It also includes citations that describe anesthesia 
protocols for a specific type of surgery (such as neurosurgery or eye surgery), for 
sedation/chemical restraint, or for diagnostic imaging (such as MRIs). 
 
Results (27): 
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Adams, W. A., Robinson, K. J., Jones, R. S., & Sanderson, S. (2003). Isoflurane to prolong 
medetomidine/ ketamine anaesthesia in six adult female chimpanzees (Pan troglodytes). The 
Veterinary Record, 152(1), 18–20. MEDLINE. https://doi.org/10.1136/vr.152.1.18  
 
Keywords: *Anesthetics, Inhalation; *Isoflurane; *Medetomidine; *Pan troglodytes; adults; 
anesthesia; anesthesia induction; anesthesia level; Anesthesia/*veterinary; anesthetic recovery; 
Anesthetics, Inhalation*; anthropometry; article; atipamezole; blood sampling; chimpanzees; 
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Barium; barium derivative; barium impregnated polyethylene sphere; Barium/administration & 
dosage; Barium/administration & dosage/pharmacokinetics 
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ventricle outflow tract; heart rate; heart valve diseases; heart ventricle filling; hypnotic sedative 
agent; Hypnotics and Sedatives; Hypnotics and Sedatives/administration & 
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Human Pain and Nociception Research, Pharmacology, and Drug 
Development 
 
Description: These articles describe great apes as models for studying pain and nociception in 
humans as well as for drug development, pharmacokinetics, and pharmacodynamics. 
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Macaques 
 

 

A macaque family. Courtesy of Adobe Stock Photos. 

Anesthesia 
 
Description: This section features information on anesthesia protocols and monitoring of vital 
signs for macaques (genus Macaca). This section also includes citations that describe anesthesia 
protocols for a specific type of surgery (such as neurosurgery or eye surgery), for chemical 
restraint, or for imaging. 
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Description: This section of the bibliography contains citations describing anesthesia protocols 
and monitoring of vital signs for nonhuman primates of the subfamily Callitrichinae that consists 
of four genera: Callithrix (marmosets), Callimico (Goeldi's monkey), Leontopithecus (lion 
tamarins), and Saguinus (long-tusked tamarins). All members of the subfamily Callitrichinae are 
forest-dwelling “New World monkeys” native to Central and South America. This section also 
includes citations that describe anesthesia protocols for a specific type of surgery (such as 
neurosurgery or eye surgery), for chemical restraint, or for imaging. 
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Radioisotopes/*metabolism/pharmacokinetics; Fluorine Radioisotopes/pharmacokinetics; 
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Predictive Value of Tests; priority journal; procedures; Protein Binding; putamen; pyridine 
derivative; Pyridines;; Pyridines/*metabolism/pharmacokinetics; radiopharmaceutical agent; 
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Analgesia 
 
Description: This section features information on the use of analgesic drugs and therapies such 
as acupuncture to treat postoperative or other pain in primates of the subfamily Callithricinae.  
 
Results (5): 
 
Arnold, C., & Einspanier, A. (2013). Medical treatment improves social behavior in a 
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Adverse Effects 
 
Description: This section contains citations about adverse effects of anesthetic or analgesic 
drugs on callitrichids. 

Results (6): 
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common marmoset Callithrix jacchus: Effects of age and refractive error. Vision Research, 
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Case Studies 
 
Description: Below are two anesthesia or analgesia case studies involving individual 
callithrichids. 

Results (2): 

Choi, E., Childs-Sanford, S. E., Abou-Madi, N., King, E. E., Caserto, B. G., Priest, H., 
Behling-Kelly, E., & Miller, A. D. (2016). Hepatic osteodystrophy in a golden lion tamarin 
(Leontopithecus rosalia). Journal of Zoo and Wildlife Medicine, 47(3), 907–911. Scopus. 
https://doi.org/10.1638/2015-0201.1  
 
Keywords: Alanine transaminase; alkaline phosphatase; anesthesia; Animal Physiology and 
Biochemistry (Excluding Nutrition); aspartate transaminase; blood pressure; blood serum; Bone 
Diseases, Metabolic; bones; Callitrichidae; case report; Cirrhosis; clinical examination; 
developmental orthopedic disease; Fatal Outcome; fatality; females; Golden lion tamarin; hepatic 
osteodystrophy; hyperbilirubinemia; hypoglycemia; hypotension; hypothermia; Leontopithecus; 
Leontopithecus rosalia; leukemia; liver; liver cirrhosis; Liver Diseases; metabolic bone disease; 
microscopy; monitoring; Monkey Diseases; Non-Communicable Diseases and Injuries of 
Animals; osteomalacia; osteopenia; pathology; Protozoan, Helminth, Mollusc and Arthropod 
Parasites of Animals; veterinary; Veterinary Pharmacology and Anaesthesiology; weight loss 
 
Nimittritip, U. (2016). Anesthesia in common marmoset with isoflurane: A case report. 
Thai Journal of Veterinary Medicine 46(Supplement), 311. CAB Abstracts. 
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20183121575&site=eho
st-live 
 
Keywords: APEC countries; ASEAN Countries; Asia; Callithrix; Callitrichidae; Developing 
Countries; marmosets; Pets and Companion Animals; South East Asia; Veterinary Pharmacology 
and Anaesthesiology 
 

https://doi.org/10.1167/iovs.18-24490
https://doi.org/10.1638/2015-0201.1
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20183121575&site=ehost-live
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20183121575&site=ehost-live


 

135 
 

Human Pain and Nociception Research, Pharmacology, and Drug 
Development 
 
Description: These articles describe using callitrichids as models for studying pain and 
nociception in humans as well as for drug development, pharmacokinetics, and 
pharmacodynamics. 

Results (17): 
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Training 
 
Description: The following citation demonstrates how to combine training and a nest box to 
reduce callitrichid stress during handling and sedation. 
 
Results (1): 
 
Farmerie, M. (2004). Designing a multifunctional callitrichid nest box to combine with 
operant conditioning to increase animal husbandry and decrease the potential for stress 
when chemical restraint is necessary. Proceedings of the National Conference of the 
American Association of Zoo Keepers Inc, 30, 177–181. Zoological Record. 
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Other Nonhuman Primates 
 

 
 
Baby and a parent squirrel monkeys. Courtesy Adobe Stock Photos. 
 
Description: This section of the bibliography includes citation on the use of anesthesia and 
analgesia in other non-human primate species (both Old and New World monkeys) not included 
in the previous categories. These include: 
 

• African green monkeys or vervets (Chlorocebus aethiops) 
• Capuchin monkeys (Genera Cebus or Sapajus) which are a popular model for laboratory 

research. 
• Howler monkeys (Genus Alouatta) 
• Mangabeys (Genus Cercocebus) 
• Owl monkeys (also known as night monkeys) (Genus Aotus) 
• Patas monkey (Erythrocebus patas) 
• Prosimians (Strepsirhini), a primate suborder, including true lemurs (Lemuridae family), 

lemurs (Genus Lemur), lorises (Lorsidae family), pottos (Perodicticus potto), galagos or 
bushbabies (Otolemur garnettii), and Verreaux’s sifakas (Propithecus verreauxi). 

• Spider monkeys (Ateles geoffroyi) 
• Squirrel monkeys (Genus Saimiri) 
• Tarsiers (Tarsiidae family) 
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• Titi monkeys (Genus Callicebus) 
 
Anesthesia 
 
Description: This section contains information on anesthesia protocols and monitoring of vital 
signs for non-human primates as described above. It also includes citations that describe 
anesthesia protocols for a specific type of surgery (fetal surgery, stroke model), for chemical 
restraint, or for imaging. 
 
Results (66): 
 
Achcar Capriglione, L. G., Garcia Soresini, G. C., Fuchs, T., Sant’ Anna, N. T., D’ Amico 
Fam, A. L., Pimpao, C. T., & Sarraff-Lopes, A. P. (2013). Electrocardiographic assessment 
of capuchin monkeys (Sapajus apella) under chemical contention with midazolam and 
propofol. Semina-Ciencias Agrarias, 34(6), 3801–3810. https://doi.org/10.5433/1679-
0359.2013v34n6Supl2p3801  
 
Keywords: Anesthesia; capuchin monkeys; electrocardiogram; midazolam; propofol; Sapajus 
apella 
 
Alfonso, J., Lescano, J., Quevedo, M., & Fernández, V. (2020). Comparison of three 
reversible injectable chemical restraint protocols in Spix´s Owl monkeys (Aotus vociferans) 
using ketamine, xylazine and midazolam. Journal of Medical Primatology, 49(3), 136–143. 
Scopus. https://doi.org/10.1111/jmp.12462  
 
Keywords: *anaesthesia; *flumazenil; *hypotension; adult; America; analgesic agent; 
Analgesics; Analgesics/*pharmacology; anesthesia induction; anesthesia level; anesthetic 
recovery; animal experiment; Animal Health and Hygiene (General); Animal Physiology and 
Biochemistry (Excluding Nutrition); Animal Welfare; Aotidae; Aotidae/*physiology; Aotus; 
Aotus (Mammalia); Aotus vociferans; arterial pressure; Article; Biological Resources (Animal); 
breathing rate; cardiopulmonary insufficiency; Cebidae; comparative effectiveness; comparative 
study; controlled study; Cross-Over Studies; crossover procedure; dormixyl 2; double blind 
procedure; Double-Blind Method; Drug Combinations; flumazenil; hemoglobin; hypotension; 
hypothermia; Immobilization; Immobilization/*veterinary; Injections, Intramuscular; Injections, 
Intramuscular/veterinary; intramuscular drug administration; Ketamine; 
Ketamine/*pharmacology; midanex; Midazolam; Midazolam/*pharmacology; muscle relaxation; 
nonhuman; oxygen saturation; physical parameters; physiological process; physiology; 
Physiology and Biochemistry (Wild Animals); priority journal; protocol compliance; pulse rate; 
quality control; rectal temperature; veterinary medicine; Veterinary Pharmacology and 
Anaesthesiology; *wildlife; Xylazine; Xylazine/*pharmacology; yohimbine 
 
Barros Monteiro, F. O., Barros Monteiro, M. V., Scofield, A., Whiteman, C. W., Alfieri, A. 
F., & Alfieri, A. A. (2015). Hematological and biochemistry evaluation in capuchin 
monkeys from the illegal captivity. Acta Veterinaria Brasilica, 9(4), 92–97.  
 

https://doi.org/10.5433/1679-0359.2013v34n6Supl2p3801
https://doi.org/10.5433/1679-0359.2013v34n6Supl2p3801
https://doi.org/10.1111/jmp.12462


 

142 
 

Keywords: Anesthesia; animals and man; biochemistry; biometrics; blood; Brazil; capuchin 
monkeys; circulatory system; commercial activities; disturbance by man; illegal capture land 
zones; neotropical region; reproduction; Sapajus; serum biochemistry; South America; trade in 
animals 
 
Boyett-Anderson, J. M., Lyons, D. M., Schmitt, J. E., Buckmaster, C., & Menon, V. (2001). 
FMRI of olfactory processing in unconscious squirrel monkeys (Saimiri sciureus). Society 
for Neuroscience Abstracts, 27(2), 1926–1926. 
 
Keywords: Anesthesia; atropine; functional magnetic resonance imaging (fMRI); ketamine; 
lateral temporal cortex; meeting abstract; nervous system; odor-related activation; olfactory 
processing; piriform cortex; prefrontal cortex; Saimiri sciureus; squirrel monkeys; xylazine 
 
Braun Chagas, J. A., Oleskovicz, N., de Moraes, A. N., Flores, F. N., Correa, A. L., Souza 
Junior, J. C., Soares, A. V., & Costa, A. (2010). S(+) ketamine and midazolam association 
by the conventional method of calculation and allometric extrapolation in red howler 
monkeys (Alouatta guariba clamitans)—Clinical and cardiopulmonary response. Ciencia 
Rural, 40(1), 109–114. https://doi.org/10.1590/S0103-84782010000100018  
 
Keywords: Allometric extrapolation; Alouatta guariba clamitans; anesthesia; capillary refill 
time; cardiorespiratory depression; caudal reflex; Cebidae; clinical response; heart rate; 
interdigital pinch; ketamine (S plus ); midazolam; muscle relaxation; non invasive systolic 
arterial pressure; pedal reflex; recovery time; rectal temperature; recumbency time; red howler 
monkeys; respiratory rate 

Caramalac, S. M., de Souza, A. F., Caramalac, S. M., de Albuquerque, V. B., da Silva 
Azuaga, L. B., & Frazilio, F. de O. (2022). Comparative study between ketamine-S-
dexmedetomidine and ketamine-S-midazolammethadone in the anesthesia of capuchin 
monkeys (Sapajus apella). Ciencia Rural, 52(4). https://doi.org/10.1590/0103-
8478cr20200823  
 
Keywords: Alpha-2 adrenergic agonist; anesthesia; arterial blood gas; benzodiazepine; capuchin 
monkeys; Cebidae; diastolic arterial pressure; heart rate; immobilization; ketamine-S-
dexmedetomidine; ketamine-S-midazolammethadone; mean blood pressure; opioid; respiratory 
rate; Sapajus apella 
 
Chagas, J. A. B., Santos, L. C. P., Silva Filho, J. R., & Bondan, C. (2018). Anaesthetic and 
cardiorespiratory effects of ketamine plus dexmedetomidine for chemical restraint in black 
capuchin monkeys (Sapajus nigritus). New Zealand Veterinary Journal, 66(2), 79–84. 
Scopus. https://doi.org/10.1080/00480169.2017.1403975  
 
Keywords: analgesia; anesthesia; anesthetic agent; Anesthetics, Dissociative; Anesthetics, 
Dissociative/*pharmacology; Animal Physiology and Biochemistry (Excluding Nutrition); 
arrhythmia; body temperature; Brazil; breathing rate; Capuchin monkey; Cebidae; Cebus; 
chemical restraint; clinical examination; Dexmedetomidine; Dexmedetomidine/*pharmacology; 
dose response; Dose-Response Relationship, Drug; Drug Combinations; drug effect; 

https://doi.org/10.1590/S0103-84782010000100018
https://doi.org/10.1590/0103-8478cr20200823
https://doi.org/10.1590/0103-8478cr20200823
https://doi.org/10.1080/00480169.2017.1403975


 

143 
 

electrocardiography; Heart Rate; Heart Rate/*drug effects; hypnotic sedative agent; Hypnotics 
and Sedatives; Hypnotics and Sedatives/*pharmacology; Ketamine; Ketamine/*pharmacology; 
Monitoring, Physiologic; Monitoring, Physiologic/veterinary; muscles; physiologic monitoring; 
Random Allocation; randomization; Respiratory Rate; Respiratory Rate/*drug effects; Sapajus; 
sedation; systolic blood pressure; veterinary; Veterinary Pharmacology and Anaesthesiology 
 
Chaves, R. H. F., de Souza, N. F., Imbeloni, A. A., Neves, A. C. S., Teixeira, R. K. C., & dos 
Santos, C. C. (2015). Evaluation of blood pressure in feline night monkeys (Aotus azarae 
infulatus) under different restraint protocols. Journal of Medical Primatology, 44(6), 349–
354. Scopus. https://doi.org/10.1111/jmp.12183  
 
Keywords: adult; agitation; Anesthesia; anesthesiological procedure; anesthetic agent; 
Anesthetics; Anesthetics/*pharmacology; animal experiment; Animal Welfare; Aotidae; 
Aotidae/*physiology; Aotus; Aotus (Mammalia); Aotus azarae; Aotus azarae infulatus; Article; 
Blood Pressure; blood pressure measurement; Blood Pressure/*drug effects/*physiology; 
Cebidae; clinical protocol; controlled study; diastolic blood pressure; drug effects; exercise; 
immobilization stress; intermethod comparison; isoflurane; ketamine; Laboratory Animal 
Science; male; mean arterial pressure; midazolam; nonhuman; normal value; Oscillometric 
method; Physical restraint; physiology; priority journal; procedures; Restraint, Physical; 
Restraint, Physical/methods/*veterinary; systolic blood pressure; tiletamine plus zolazepam; 
veterinary; veterinary medicine; Veterinary Pharmacology and Anaesthesiology 
 
Chaves, R. H. F., Souza, N. F., Muniz, J. A. P. C., Imbeloni, A. A., Neves, A. C. S., & 
Teixeira, R. K. C. (2017). Influence of different restraint protocols for the 
electrocardiogram values of feline night monkeys (Aotus azarae infulatus). Pesquisa 
Veterinaria Brasileira, 37(2), 156–159. Scopus. https://doi.org/10.1590/S0100-
736X2017000200010  
 
Keywords: Adult; animal experiment; anesthetic protocols; Aotus; Article; controlled study; 
electrocardiography; heart rate; heart rhythm; isoflurane; ketamine; male; midazolam; 
nonhuman; stress; tiletamine plus zolazepam 
 
Chen, L. M., Friedman, R. M., Ramsden, B. M., LaMotte, R. H., & Roe, A. W. (2001). Fine-
scale organization of SI (area 3b) in the squirrel monkey revealed with intrinsic optical 
imaging. Journal of Neurophysiology, 86(6), 3011–3029. Scopus. 
https://doi.org/10.1152/jn.2001.86.6.3011  
 
Keywords: Anesthesia; Anesthetics, Inhalation; animal experiment; article; brain cortex; brain 
depth stimulation; Brain Mapping*; controlled study; Diagnostic Imaging; Electrophysiology; 
Fingers/innervation; Fingers/physiology; imaging; Isoflurane; mechanoreceptor; nerve cell 
plasticity; nonhuman; optics; Physical Stimulation; Pressure; pressure sense; priority journal; 
Saimiri; slow adapting receptor; somatosensory cortex; Somatosensory Cortex/*anatomy & 
histology/cytology/*physiology; squirrel monkey; Thiopental; vibration 
 

https://doi.org/10.1111/jmp.12183
https://doi.org/10.1590/S0100-736X2017000200010
https://doi.org/10.1590/S0100-736X2017000200010
https://doi.org/10.1152/jn.2001.86.6.3011


 

144 
 

Chen, L. M., Friedman, R. M., & Roe, A. W. (2005). Optical imaging of SI topography in 
anesthetized and awake squirrel monkeys. Journal of Neuroscience, 25(33), 7648–7659. 
Scopus. https://doi.org/10.1523/JNEUROSCI.1990-05.2005  
 
Keywords: Amplitude modulation; Anesthesia; Anesthesia*/methods; animal cell; animal 
experiment; animal tissue; article; Awake; brain electrophysiology; Brain Mapping; Brain 
Mapping/*methods; controlled study; diagnostic imaging; Electric Stimulation; Electric 
Stimulation/methods; electrostimulation; Male; membrane structure; nonhuman; Optical 
imaging; Optics; Optics and Photonics*; priority journal; Saimiri; signal noise ratio; skin 
stimulation; Somatosensory Cortex; Somatosensory Cortex/*physiology; squirrel monkey; tactile 
discrimination; Topography; Touch; Touch/physiology; Vibration; Wakefulness; 
Wakefulness/*physiology 
 
Chen, L. M., Friedman, R. M., & Roe, A. W. (2009). Optical imaging of digit topography in 
individual awake and anesthetized squirrel monkeys. Experimental Brain Research, 196(3), 
393–401. Scopus. https://doi.org/10.1007/s00221-009-1861-y  
 
Keywords: *Anesthesia; *Brain Mapping; alertness; Anesthesia*; animal experiment; article; 
behavior; Brain Mapping*; controlled study; Cortical magnification; Diagnostic Imaging; 
Diagnostic Imaging/*methods; finger; Functional imaging; Hand; Image Processing, Computer-
Assisted; Image Processing, Computer-Assisted/methods; Male; nonhuman; Optics and 
Photonics; Optics and Photonics/methods; Physical Stimulation; Physical Stimulation/methods; 
priority journal; Saimiri; Saimiri/*physiology; signal transduction; Somatosensory; 
somatosensory cortex; somatosensory stimulation; squirrel monkey; topography; Wakefulness; 
Wakefulness/*physiology 
 
Cordeiro, J. F., Araújo, A. L., Tanikawa, A., Santos, J. R. S., Bragagnoli, A. L., Nóbrega 
Neto, P. I., & Menezes, D. J. A. (2015). Epidural anesthesia in capuchin monkeys (Sapajus 
libidinosus). Journal of Medical Primatology, 44(1), 12–17. Scopus. 
https://doi.org/10.1111/jmp.12151  
 
Keywords: adult; anesthesia; Anesthesia, Epidural; Anesthesia, Epidural/*methods; anesthetic 
recovery; Anesthetics, Local; Anesthetics, Local/*adverse effects/metabolism; animal 
experiment; Article; blood pressure; breathing rate; Cebinae; Cebinae/*metabolism; Cebus; 
dermis; epidural anesthesia; epidural space; heart rate; hemoglobin; Lidocaine; 
Lidocaine/*adverse effects/metabolism; local anesthesia; local anesthetic agent; metabolism; 
muscle relaxation; nociception; nonhuman; normal value; oxygen saturation; pelvic girdle; 
perineum; priority journal; procedures; propofol; rectum temperature; Regional block; Sapajus 
libidinosus; skin sensation; skin sensitivity; tail; tiletamine plus zolazepam; Veterinary 
Pharmacology and Anaesthesiology 
 
Cordeiro, J. F., Santos, J. R. S., Dantas, S. B. A., Fonseca, S. S., Dias, R. F. F., Medeiros, G. 
X., Neto, P. I. N., & Menezes, D. J. A. (2014). Anatomy of the medullary conus applied to 
the epidural route of administration of drugs in capuchin monkeys (Sapajus libidinosus). 
Pesquisa Veterinaria Brasileira, 34, 29–33. Scopus. https://doi.org/10.1590/S0100-
736X2014001300006  

https://doi.org/10.1523/JNEUROSCI.1990-05.2005
https://doi.org/10.1007/s00221-009-1861-y
https://doi.org/10.1111/jmp.12151
https://doi.org/10.1590/S0100-736X2014001300006
https://doi.org/10.1590/S0100-736X2014001300006


 

145 
 

 
Keywords: Anesthesiological procedure; animal experiment; anthropometry; Article; body 
height; capuchin monkeys; Cebus; cerebrospinal fluid; conus medullaris; dura mater; epidural 
drug administration; lumbar vertebra; myelography; neuroanatomy; nonhuman; sacral vertebra; 
topography 
 
Costa e Silva, D. R., Ribeiro, C. F. dos S. de C., Soares, P. C., Lima, A. R. de, & Branco, É. 
(2019). Topography of the medullary cone of the feline night monkey: Clinical implications 
in epidural anesthesia. Revista Brasileira de Ciência Veterinária, 26(1), 17–20. CAB 
Abstracts. https://doi.org/10.4322/rbcv.2019.004  
 
Keywords: America; Aotus (Mammalia); Aotus azarae; Brazil; Cebidae; Community of 
Portuguese Language Countries; conduction anesthesia; Developing Countries; epidural 
anaesthesia; Latin America; South America; Threshold Countries; Veterinary Pharmacology and 
Anaesthesiology 
 
Crofoot, M. C., Norton, T. M., Lessnau, R. G., Viner, T. C., Chen, T. C., Mazzaro, L. M., & 
Yabsley, M. J. (2009). Field anesthesia and health assessment of free-ranging Cebus 
capucinus in Panama. International Journal of Primatology, 30(1), 125–141. Scopus. 
https://doi.org/10.1007/s10764-009-9333-6  
 
Keywords: Anesthetic; assessment method; Barro Colorado Island; captive population; Cebidae; 
Cebus; Cebus capucinus; Central America; Chemical immobilization; Cytomegalovirus; Darting; 
Disease; field method; Gatun Lake; health status; health survey; Hematology; Herpesviridae; 
Panama [Central America]; Saimiriine herpesvirus 1; Serology; Telazol 
 
de Almeida Balthazar, D., dos Santos Vasconcelos, M., Magalhães, B. S. N., Kagohara, A., 
Troccoli, F., Galhões, A., dos Santos Filho, M., & Paiva, J. P. (2020). Determination of 
echocardiographic parameters in spider monkey (Ateles spp.) collectives in captivity 
sedated with ketamine and midazolam. Revista Brasileira de Medicina Veterinaria, 42(1). 
Scopus. https://doi.org/10.29374/2527-2179.BJVM107120  
 
Keywords: abdominal mass; adult; America; anesthetic recovery; animal experiment; Animal 
Physiology and Biochemistry (Excluding Nutrition); aortic diameter; arterial wall thickness; 
Article; Ateles; biochemical analysis; blood cell count; body weight; Brazil; cardiovascular 
disease; cardiovascular parameters; Cebidae; Chemical restraint; Community of Portuguese 
Language Countries; congestive cardiomyopathy; Developing Countries; Echocardiogram; 
echocardiography; electrocardiography; heart ejection fraction; heart left ventricle enddiastolic 
diameter; heart left ventricle enddiastolic volume; heart left ventricle endsystolic diameter; heart 
left ventricle endsystolic volume; heart output; heart rate; heart volume; human; ketamine; Latin 
America; left atrial diameter; left ventricular fractional shortening;  midazolam; nonhuman; 
Parameters of normality; posterior wall curving fraction; sedation; single drug dose; South 
America; Spider monkey; thorax radiography; Threshold Countries; urinalysis; young adult 
 
de La Salles, A. Y. F., Andrade, J. K., Lemos, K. K. A., Carreiro, A. D. N., de Souza, J. G., 
Costa, T. S. F., Reinaldo, M. P. O. S., de Souza, A. P., & de Menezes, D. J. A. (2019). 

https://doi.org/10.4322/rbcv.2019.004
https://doi.org/10.1007/s10764-009-9333-6
https://doi.org/10.29374/2527-2179.BJVM107120


 

146 
 

Electrocardiographic parameters of Sapajus libidinosus (SPIX, 1823) after chemical 
immobilization with tiletamine-zolazepam. Journal of Medical Primatology, 48(3), 154–160. 
Scopus. https://doi.org/10.1111/jmp.12403  
 
Keywords: Adult; anesthesia; anesthetic agent; Anesthetics; animal experiment; Article; 
Cebinae; controlled study; Drug Combinations; electrical axis; electrocardiogram; 
Electrocardiography; heart rate; heart rhythm; Immobilization; Male; nonhuman; P wave; PR 
interval; priority journal; procedures; QRS complex; QT interval; R wave; Reference Values; 
Sapajus; Sapajus libidinosus; sedation; sinus rhythm; T wave; tachycardia; Tiletamine; tiletamine 
plus zolazepam; tiletamine, zolazepam drug combination; veterinary medicine; Zolazepam 
 
de La Salles, A. Y. F., de Andrade, J. K., Cordeiro, J. F., Carreiro, A. D. N., Rodrigues 
Falcão, B. M., de Brito Freitas, K., & Menezes, D. J. A. (2021). Assessment of the technique 
of the anesthetic block of the Brachial Plexus by Supraclavicular approach in Sapajus 
libidinosus (SPIX, 1823). Journal of Medical Primatology, 50(1), 29–35. Scopus. 
https://doi.org/10.1111/jmp.12492  
 
Keywords: adult; analgesia*; anesthesia*; Anesthetics, Local; Anesthetics, 
Local/*administration & dosage; animal experiment; animal model; Article; Biological 
Resources (Animal); Brachial Plexus; brachial plexus anesthesia; Brachial Plexus Block; 
Brachial Plexus Block/*methods; Brachial Plexus/*drug effects; Cebinae*; clinical effectiveness; 
controlled study; drug effect; *Electric Conductivity; Electric Stimulation Therapy/*methods; 
electrostimulation; hypnosis; Lidocaine; Lidocaine/*administration & dosage; limb movement; 
local anesthetic agent; Macaca fascicularis; Macaca mulatta; Male; Models, Animal; Nerve 
Block/*methods; Neural Conduction/*physiology; nociception; nonhuman; Peripheral 
Nerves/pathology/*physiopathology; Peripheral Nervous System 
Diseases/physiopathology/*therapy; Physiology and Biochemistry (Wild Animals); primate*; 
procedures; propofol; *regional block; regional block*; Sapajus; Sapajus libidinosus; sedation; 
skin sensitivity; thoracic limb; threatened species; tiletamine plus zolazepam; Veterinary 
Pharmacology and Anaesthesiology 
 
De Souza, A. B., Rodrigues, R. P. S., Pessoa, G. T., Da Silva, A. B. S., Moura, L. S., Sousa, 
F. C. A., Da Silva, E. G., Diniz, A. N., Barbosa, M. A. P. S., Araújo, J. R., Santos, I. C., 
Guerra, P. C., Alves, J. J. R. P., Macedo, K. V., Diniz, B. L. M., Marques, D. C., & Alves, F. 
R. (2018). Standard Electrocardiographic Data from Capuchin Monkeys (Cebus apella, 
Linnaeus, 1758). Journal of the American Association for Laboratory Animal Science, 57(1), 
13–17. Scopus.  
 
Keywords: Age; animal experiment; Animal Health and Hygiene (General); Article; Cebidae; 
Cebus; Cebus apella; Diagnosis of Animal Diseases; Electrocardiography; Heart; ketamine; 
Laboratory Animal Science;  00;  86; midazolam; nonhuman; P wave; physiology; PR interval; 
QRS complex; QRS interval; QT interval; R wave amplitude; Reference Values; Sapajus apella; 
sex difference; sinus rhythm; species difference; Species Specificity; ST segment depression; 
veterinary medicine; Veterinary Pharmacology and Anaesthesiology 
 

https://doi.org/10.1111/jmp.12403
https://doi.org/10.1111/jmp.12492


 

147 
 

Disarz, P., Adams, P. P., de Carvalho, A. L., Wu, S., de Lima, C. L., & Fukushima, F. B. 
(2019). General Anesthesia in Sapajus nigritus (black capuchin). Acta Scientiae 
Veterinariae, 47. https://doi.org/10.22456/1679-9216.90023  
 
Keywords: Anesthesia; anesthesia induction; black capuchin monkey; body temperature; 
Cebidae; chemical restraint; dexmedetomidine; isoflurane; ketamine; lidocaine; physiologic 
alteration; propofol; Sapajus nigritus; systolic blood pressure; vasectomy 
 
Dutton, C. J., Junge, R. E., & Louis, E. E. (2003). Biomedical evaluation of free-ranging 
ring-tailed lemurs (Lemur catta) in Tsimanampetsotsa Strict Nature Reserve, Madagascar. 
Journal of Zoo and Wildlife Medicine, 34(1), 16–24. Scopus. https://doi.org/10.1638/1042-
7260(2003)34[0016:BEOFRL]2.0.CO;2  
 
Keywords: Acari; ACP Countries; Africa; Africa South of Sahara; anesthesia; animal disease; 
animal parasitosis; Animal Physiology and Biochemistry (Excluding Nutrition);  Animals, Wild; 
Antibodies, Protozoan; Antibodies, Viral; Apicomplexa; Arachnida; arthropods; article; Bacteria; 
Bacteria (microorganisms); bacterium; blood; blood analysis; Blood Chemical Analysis; blood 
examination; Communicable Diseases; Developing Countries; Disease; East Africa; 
Eucoccidiorida; Feces; Francophone Africa; Health; Hematologic Tests; immunology; Indian 
Ocean Islands; infestation; invertebrates; isolation and purification; Laelapidae; Least Developed 
Countries; Lemur; Lemur catta; Lemuridae; Madagascar; Masoala; microbiology; Mite 
Infestations; mites; Nematoda; nematode; Nutrition; parasitology; Pathogens, Parasites and 
Infectious Diseases (Wild Animals); Physiology and Biochemistry (Wild Animals); prosimian; 
Protozoa; Protozoan, Helminth, Mollusc and Arthropod Parasites of Animals; protozoon 
antibody; Red ruffed lemur; Reference Values; Ring-tailed lemur; Sarcocystidae; Strepsirhini; 
tiletamine; Toxoplasma; Toxoplasmosis, Animal; Varecia; Varecia rubra; Varecia variegata; 
virus antibody; wild animal; zolazepam 
 
Fagundes, N., Castro, M. L., Silva, R. A., De Lima, M. P. A., Braga, C. S., Dos Santos, E. A. 
R., Oliveira, M. A., Mattoso, C. R. S., Pimenta, E. L. M., & Beier, S. L. (2020). Comparison 
of midazolam and butorphanol combined with ketamine or dexmedetomidine for chemical 
restraint in howler monkeys (Alouatta guariba clamitans) for vasectomy. Journal of Medical 
Primatology, 49(4), 179–187. Scopus. https://doi.org/10.1111/jmp.12467  
 
Keywords: *α2 agonists; adult; agemoxi; Alouatta; Alouatta guariba clamitans; 
Alouatta/*physiology/surgery; amoxicillin; *anaesthesia; Analgesia; 
Analgesia/instrumentation/*veterinary; animal experiment; Animal Surgery and Non-drug 
Therapy; animal tissue; Article; bicarbonate; Biological Resources (Animal); blood carbon 
dioxide tension; *blood gas; blood gas analysis; blood oxygen tension; Butorphanol; 
Butorphanol/*therapeutic use; cetamin; controlled study; devices; Dexmedetomidine; 
Dexmedetomidine/*therapeutic use; diastolic blood pressure; *dissociative drugs; Drug 
Combinations; glucose; heart rate; hematocrit; hemoglobin; hypoxemia; interaction; Ketamine; 
Ketamine/*therapeutic use; lactate blood level; lactic acid; male; meloxicam; Midazolam; 
Midazolam/*therapeutic use; muscle relaxation; *new world primate; nonhuman; *non-human 
primate; oxygen saturation; physiology; Physiology and Biochemistry (Wild Animals); 
potassium; priority journal; *sedation; sodium; surgery; systolic blood pressure; turbogesic; 

https://doi.org/10.22456/1679-9216.90023
https://doi.org/10.1638/1042-7260(2003)34%5b0016:BEOFRL%5d2.0.CO;2
https://doi.org/10.1638/1042-7260(2003)34%5b0016:BEOFRL%5d2.0.CO;2
https://doi.org/10.1111/jmp.12467


 

148 
 

Vasectomy; Vasectomy/instrumentation/*veterinary; veterinary medicine; Veterinary 
Pharmacology and Anaesthesiology 
 
Feranti, J. P. S., Oliveira, M. A. S., Ataide, M. W., Oliveira, M. T., Brambatti, G., 
Tomazzoni, F. V., Marchezan, W. M., & Brun, M. V. (2013). Laparoscopic vasectomy in 
nail-monkeys (Cebus nigritus). Pesquisa Veterinaria Brasileira, 33(7), 920–923. 
https://doi.org/10.1590/S0100-736X2013000700013  
 
Keywords: Bipolar energy Cebus nigritus; deferentectomy; inhalation anesthesia; nail-monkeys; 
reproductive system; Surgery; vasectomy; video laparoscopy 
 
Fernandez-Duque, E., & Rotundo, M. (2003). Field Methods for Capturing and Marking 
Azarai Night Monkeys. International Journal of Primatology, 24(5), 1113–1120. Scopus. 
https://doi.org/10.1023/A:1026284430453  
 
Keywords: Aotus; Aotus (primate); Aotus azarai; Aotus azarai azarai; Aotus trivirgatus; 
Argentina; capture method; Capturing; field method; Formosa; Ketamine; Marking; marking 
method; Owl monkey; South America; Strigiformes 
 
Finnie, K. R., Jones, C. P., Dupont, W. D., Salleng, K. J., & Shuster, K. A. (2020). A 
Comparison of the Efficacy and Cardiopulmonary Effects of 3 Different Sedation Protocols 
in Otolemur garnettii. Journal of the American Association for Laboratory Animal Science : 
JAALAS, 59(5), 557–566. https://doi.org/10.30802/AALAS-JAALAS-19-000158  
 
Keywords: *Galagidae; Adrenergic alpha-2 Receptor Antagonists/administration & 
dosage/pharmacology; Anesthesia/*veterinary; Anesthetics/administration & 
dosage/pharmacology; Blood Pressure/drug effects; Dexmedetomidine/administration & 
dosage/*pharmacology; Heart Rate/drug effects; Hypnotics and Sedatives/administration & 
dosage/pharmacology; Imidazoles/pharmacology; Ketamine/administration & 
dosage/*pharmacology; Pregnanediones/administration & dosage/*pharmacology 
 
Flaiban, K. K. M. D. C., Spohr, K. A. H., Malanski, L. D. S., Svoboda, W. K., Shiozawa, M. 
M., Hilst, C. L. S., Aguiar, L. M., Ludwig, G., Passos, F. C., Navarro, I. T., Balarin, M. R. 
S., & Lisbôa, J. A. N. (2008). Hematologic values of free-ranging Cebus cay and Cebus 
nigritus in Southern Brazil. International Journal of Primatology, 29(5), 1375–1382. Scopus. 
https://doi.org/10.1007/s10764-008-9290-5  
 
Keywords: Age class; anesthetic; bioassay; blood; Capuchin; Cebidae; Cebus; Free-ranging; 
Hematology; juvenile; trap (equipment) 
 
Galante, R., Carvalho, E. R., Muniz, J. A. P. C., Castro, P. H. G., Gris, V. N., Amora, D. S., 
Jr., & Vilani, R. G. D. C. (2019). Comparison between total intravenous anesthesia with 
propofol and intermittent bolus of tiletamine-zolazepam in capuchin monkey (Sapajus 
apella). Pesquisa Veterinaria Brasileira, 39(4), 271–277. Scopus. 
https://doi.org/10.1590/1678-5150-PVB-5847  
 

https://doi.org/10.1590/S0100-736X2013000700013
https://doi.org/10.1023/A:1026284430453
https://doi.org/10.30802/AALAS-JAALAS-19-000158
https://doi.org/10.1007/s10764-008-9290-5
https://doi.org/10.1590/1678-5150-PVB-5847


 

149 
 

Keywords: Alanine aminotransferase; alkaline phosphatase; anesthesia; anesthetic recovery; 
animal experiment; animal model; Animal Physiology and Biochemistry (Excluding Nutrition); 
arterial gas; Article; aspartate aminotransferase; breathing rate; calcium; cardiopulmonary 
hemodynamics; Cebidae; Cebus; chloride; continuous infusion; controlled study; creatinine; 
dormire; drug dose increase; drug dose titration; drug quality; electrolyte; enzyme linked 
immunosorbent assay; eyelid reflex; gamma glutamyltransferase; heart rate; hydrocortisone; 
lactic acid; midazolam; mobilization; muscle relaxation; Non-Communicable Diseases and 
Injuries of Animals; nonhuman; pethidine; premedication; propofol; propovan; protein; Sapajus 
apella; sodium; tiletamine plus zolazepam; unconsciousness; urea; Veterinary Pharmacology and 
Anaesthesiology 
 
Galante, R., Muniz, J. A., Castro, P. H., Gris, V. N., Carvalho, E. R., Amora, D. S., & 
Vilani, R. G. (2014). Continuous infusion of propofol or intermittent bolus of tiletamine-
zolazepam in squirrel monkeys (Saimiri sciureus). Veterinary Anaesthesia and Analgesia, 
41(5), 506–515. Scopus. https://doi.org/10.1111/vaa.12155  
 
Keywords: Anesthesia Recovery Period; Anesthesia, Intravenous; Anesthesia, 
Intravenous/*veterinary; anesthetic recovery; Anesthetics, Intravenous; Anesthetics, 
Intravenous/administration & dosage; Animal Physiology and Biochemistry (Excluding 
Nutrition); Cebidae; controlled study; Drug Administration Schedule; Drug Administration 
Schedule/veterinary; Drug Combinations; Haplorhini; Injectable anesthesia; Intravenous; 
intravenous anesthesia; intravenous anesthetic agent; Male; Propofol; Propofol/administration & 
dosage; Prospective Studies; prospective study; randomized controlled trial; Recovery; Saimiri; 
Saimiri sciureus; Saimiri/*surgery; squirrel monkey; surgery; Tiletamine; tiletamine, zolazepam 
drug combination; Tiletamine/administration & dosage; veterinary; Veterinary Pharmacology 
and Anaesthesiology; Zolazepam; Zolazepam/administration & dosage 
 
Galante, R., Muniz, J. A. P. C., Castro, P. H. G., Amora, D. S., Gris, V. N., Carvalho, E. R., 
& Vilani, R. G. D. C. (2014). Continuous infusion of propofol or intermittent bolus of 
tiletamine-zolazepam in feline night monkeys (Aotus infulatus). Journal of Medical 
Primatology, 43(1), 22–30. Scopus. https://doi.org/10.1111/jmp.12089  
 
Keywords: Adolescent; Anesthesia; anesthesia level; Anesthesia Recovery Period; 
Anesthesia/*methods/veterinary; Anesthetics, Dissociative; Anesthetics, 
Dissociative/*administration & dosage; Animal Physiology and Biochemistry (Excluding 
Nutrition); Animal Surgery and Non-drug Therapy; Aotidae; Aotidae/*physiology; Aotus; Aotus 
(Mammalia); Aotus infulatus; arterial gas; arterial pressure; article; Blood Cell Count; Blood 
Cell Count/veterinary; Blood Chemical Analysis; Blood Chemical Analysis/veterinary; breathing 
rate; Cebidae; continuous infusion; controlled study; Drug Combinations; hanging; heart rate; 
infusion rate; Laboratory Animal Science; Lactate; lactic acid; mobilization; nonhuman; oxygen 
saturation; primate; priority journal; Propofol; Propofol/administration & 
dosage/*pharmacology; Recovery; rectum temperature; recumbency; Tiletamine; 
Tiletamine/*administration & dosage; tiletamine plus zolazepam; Total intravenous anesthesia; 
Veterinary Pharmacology and Anaesthesiology; Zolazepam; Zolazepam/*administration & 
dosage 
 

https://doi.org/10.1111/vaa.12155
https://doi.org/10.1111/jmp.12089


 

150 
 

Gaudio, E., Voltan, L., & De Benedictis, G. M. (2018). Alfaxalone anaesthesia in Lemur 
catta following dexmedetomidine–butorphanol–midazolam sedation. Veterinary 
Anaesthesia and Analgesia, 45(3), 351–356. Scopus. 
https://doi.org/10.1016/j.vaa.2018.01.004  
 
Keywords: *Anesthetics/administration & dosage; *Pregnanediones/administration & dosage; 
alfaxalone; anaesthesia; Anesthesia, Intravenous; Anesthesia, Intravenous/*veterinary; anesthetic 
agent; Anesthetics; Anesthetics, Combined; Anesthetics, Combined/*administration & dosage; 
Anesthetics*/administration & dosage; animal model; Animal Reproduction and Embryology; 
Animal Science (General); Article; breathing rate; Butorphanol; Butorphanol/*administration & 
dosage; Cleaning, Grading, Handling, Storage and Transport Equipment; Deep Sedation; Deep 
Sedation/methods/*veterinary; Dexmedetomidine; Dexmedetomidine/*administration & dosage; 
endotracheal intubation; Farm and Horticultural Structures; hypersalivation; immobilization; 
Injections, Intramuscular; Injections, Intramuscular/veterinary; intramuscular drug 
administration; intravenous anesthesia; Intubation, Intratracheal; Intubation, 
Intratracheal/veterinary; Lemur catta; Lemur/*surgery; Lemuridae; lemurs; Midazolam; 
Midazolam/*administration & dosage; nonhuman; observational study; Orchiectomy; 
Orchiectomy/veterinary; Pregnanediones; Pregnanediones*/administration & dosage; 
procedures; respiration depression; scoring system; surgery; veterinary medicine; Veterinary 
Pharmacology and Anaesthesiology 
 
Gomes, V. H., da Silva, M. F. A., Carregaro, A. B., de Oliveira, R. L. S., & Neves, D. M. 
(2021). Evaluation of anaesthetic depth and cardiopulmonary effects of propofol infusion 
rate in Sapajus apella previously chemically contained with dextroketamine-midazolam. 
Journal of Medical Primatology, 50(4), 207–211. Scopus. https://doi.org/10.1111/jmp.12529  
 
Keywords: alfaxalone; anaesthesia; Anesthesia, Intravenous; Anesthesia, 
Intravenous/*veterinary; anesthetic agent; Anesthetics; *Anesthetics/administration & dosage; 
Anesthetics, Combined; Anesthetics, Combined/*administration & dosage; animal model; 
Animal Reproduction and Embryology; Animal Science (General); Article; breathing rate; 
Butorphanol; Butorphanol/*administration & dosage; Cleaning, Grading, Handling, Storage and 
Transport Equipment; Deep Sedation; Deep Sedation/methods/*veterinary; Dexmedetomidine; 
Dexmedetomidine/*administration & dosage; endotracheal intubation; Farm and Horticultural 
Structures; hypersalivation; immobilization; Injections, Intramuscular; Injections, 
Intramuscular/veterinary; intramuscular drug administration; intravenous anesthesia; Intubation, 
Intratracheal; Intubation, Intratracheal/veterinary; Lemur catta; Lemur/*surgery; Lemuridae; 
lemurs; Male; Midazolam; Midazolam/*administration & dosage; nonhuman; observational 
study; Orchiectomy; Orchiectomy/veterinary; Pregnanediones; Pregnanediones*/administration 
& dosage; procedures; respiration depression; scoring system; surgery; veterinary medicine; 
Veterinary Pharmacology and Anaesthesiology 
 
Grobler, J. P., & Turner, T. R. (2010). A novel trap design for the capture and sedation of 
vervet monkeys (Chlorocebus aethiops). African Journal of Wildlife Research, 40(2), 163–
168. Scopus. https://doi.org/10.3957/056.040.0208  
 

https://doi.org/10.1016/j.vaa.2018.01.004
https://doi.org/10.1111/jmp.12529
https://doi.org/10.3957/056.040.0208


 

151 
 

Keywords: Africa; Africa South of Sahara; Anatomy and Morphology (Wild Animals); 
Anglophone Africa; body components; capture method; Cercopithecidae; Cercopithecus; 
Cercopithecus aethiops; Chlorocebus; Chlorocebus aethiops; Commonwealth of Nations; 
Developing Countries; endocrinology; Engineering and Equipment (General); functional 
morphology; Genetics and Molecular Genetics (Wild Animals); genomics; immune system;  
morphometry; Physiology and Biochemistry (Wild Animals); population genetics; sample 
collection; sensitivity analysis; Southern Africa; species conservation; subsaharan Africa; 
taxonomy; Threshold Countries; trapping; vervet monkey; Veterinary Pharmacology and 
Anaesthesiology 
 
Huff, A., Jorgensen, M., Melega, W., & Fairbanks, L. (2003). The effects of ketamine on 
Vervet monkeys. American Journal of Primatology, 60(Supplement 1), 92–93. 
 
Keywords: Activity levels; anesthetic drugs; Chlorocebus aethiop; circadian activity pattern; 
infant mortality; meeting abstract; nonhuman primate behavior; nonhuman primate physiology; 
prenatal exposure; socially housed captive colony; vervet monkeys 
 
Huss, M. K., Ikeno, F., Buckmaster, C. L., & Albertelli, M. A. (2015). Echocardiographic 
and electrocardiographic characteristics of male and female squirrel monkeys (Saimiri 
spp.). Journal of the American Association for Laboratory Animal Science, 54(1), 25–28. 
Scopus.  
 
Keywords: Adult; anesthesia; animal experiment; Article; Cardiomyopathies; cardiomyopathy; 
Cebidae; controlled study; diastole; Echocardiography; Electrocardiography; heart ejection 
fraction; heart function; Heart Rate; ketamine; M mode echocardiography; nonhuman; P wave; 
physical examination; physiology; Physiology and Biochemistry (Wild Animals); PR interval; 
QRS complex; QT interval; R wave; Reference Values; Saimiri; squirrel monkey; Systole; 
veterinary 
 
Isbell, L. A., Bidner, L. R., Omondi, G., Mutinda, M., & Matsumoto-Oda, A. (2019). 
Capture, immobilization, and Global Positioning System collaring of olive baboons (Papio 
anubis) and vervets (Chlorocebus pygerythrus): Lessons learned and suggested  best 
practices. American Journal of Primatology, 81(6), e22997. https://doi.org/10.1002/ajp.22997  
 
Keywords: Papio anubis: Trapping; Tagging, Global positioning system collaring; Sedation, 
Immobilization; Tracking techniques; Injuries; Mortality, Mortality rate; Kenya; Primates, 
Cercopithecidae; Systematics: Cercopithecidae, Chlorocebus pygerythrus; Cercopithecidae 
 
Kaestner, S. B. R., Tuensmeyer, J., & Schutter, A. F. (2016). How to anesthetize mouse 
lemurs. In S. Lehman, U. Radespiel, & E. Zimmermann (Eds.), Dwarf and Mouse Lemurs 
of Madagascar: Biology, Behavior and Conservation Biogeography of the Cheirogaleidae 
(BCI:BCI202100403517; Vol. 73, pp. 135–160). 
 
Keywords: Anesthesia; Cheirogaleidae; mouse lemurs; sedation 
 

https://doi.org/10.1002/ajp.22997


 

152 
 

Kalema-Zikusoka, G., Horne, W. A., Levine, J., & Loomis, M. R. (2003). Comparison of 
the cardiorespiratory effects of medetomidine-butorphanol- ketamine and medetomidine-
butorphanol-midazolam in Patas monkeys (Erythrocebus Patas). Journal of Zoo and 
Wildlife Medicine, 34(1), 47–52. Scopus. https://doi.org/10.1638/1042-
7260(2003)34[0047:COTCEO]2.0.CO;2  
 
Keywords: Analgesics, Opioid; Anesthesia; anesthetic agent; Anesthetics, Combined; 
Anesthetics, Dissociative; Anesthetics, Intravenous; animal disease; Animal Physiology and 
Biochemistry (Excluding Nutrition); article; Blood Gas Analysis; Blood Pressure; Body 
Temperature; breathing; Butorphanol; Cercopithecidae; comparative study; drug effect; 
Erythrocebus; Erythrocebus patas; Heart Rate; hypnotic sedative agent; Hypnotics and Sedatives; 
intravenous anesthetic agent; Ketamine; Medetomidine; Midazolam; narcotic analgesic agent; 
Oximetry; Patas monkeys; physiology; Random Allocation; randomization; Respiration; time; 
Time Factors; Veterinary Pharmacology and Anaesthesiology; Zoo Animals 
 
Larsen, R. S., Moresco, A., Sauther, M. L., & Cuozzo, F. P. (2011). Field anesthesia of wild 
ring-tailed lemurs (Lemur catta) using tiletamine-zolazepam, medetomidine, and 
butorphanol. Journal of Zoo and Wildlife Medicine, 42(1), 75–87. Scopus. 
https://doi.org/10.1638/2010-0144.1  
 
Keywords: Analgesics, Opioid; Analgesics, Opioid/administration & dosage/pharmacology; 
anesthesia; anesthetic agent; Anesthetics; Anesthetics/administration & dosage/*pharmacology; 
Animal Nutrition (General); Animals, Wild; article; Butorphanol; Butorphanol/administration & 
dosage/*pharmacology; drug administration; Drug Administration Schedule; Drug 
Combinations; Drug Therapy, Combination; Feed Additives; hypnotic sedative agent; Hypnotics 
and Sedatives; Hypnotics and Sedatives/administration & dosage/pharmacology; *Lemur; Lemur 
catta; Lemuridae; lemurs; Medetomidine; Medetomidine/administration & 
dosage/*pharmacology; narcotic analgesic agent; Ring-tailed lemur; Telazol; Tiletamine; 
tiletamine, zolazepam drug combination; Tiletamine/administration & dosage/*pharmacology; 
Veterinary Pharmacology and Anaesthesiology; wild animal; Zolazepam; 
Zolazepam/administration & dosage/*pharmacology 
 
Larsen, R. S., Sauther, M. L., & Cuozzo, F. P. (2011). Evaluation of modified techniques 
for immobilization of wild ring-tailed lemurs (Lemur catta). Journal of Zoo and Wildlife 
Medicine, 42(4), 623–633. Scopus. https://doi.org/10.1638/2011-0004.1  
 
Keywords: Analgesics, Opioid; Analgesics, Opioid/administration & dosage/pharmacology; 
anesthetic agent; Anesthetics, Combined; Anesthetics, Combined/administration & 
dosage/pharmacology; Anesthetics, Dissociative; Anesthetics, Dissociative/administration & 
dosage/pharmacology; animal disease; Animal Nutrition (General); Animals, Wild; article; Beza 
Mahafaly; Butorphanol; Butorphanol/administration & dosage/pharmacology; clinical trial; dose 
response; Dose-Response Relationship, Drug; Feed Additives; hypnotic sedative agent; 
Hypnotics and Sedatives; Hypnotics and Sedatives/administration & dosage/pharmacology; 
Immobilization; Immobilization/instrumentation/methods/*veterinary; instrumentation; 
Ketamine; Ketamine/administration & dosage/pharmacology; *Lemur; Lemur catta; Lemuridae; 
lemurs; Medetomidine; Medetomidine/administration & dosage/pharmacology; methodology; 

https://doi.org/10.1638/1042-7260(2003)34%5b0047:COTCEO%5d2.0.CO;2
https://doi.org/10.1638/1042-7260(2003)34%5b0047:COTCEO%5d2.0.CO;2
https://doi.org/10.1638/2010-0144.1
https://doi.org/10.1638/2011-0004.1


 

153 
 

narcotic analgesic agent; Ring-tailed lemur; Techniques and Methodology; Telazol; Veterinary 
Pharmacology and Anaesthesiology; wild animal 
 
Larsson, M. H. M. A., Pellegrino, A., Oliveira, V. M. C., Prada, C. S., Fedullo, J. D. L., & 
Junior, C. E. L. (2012). Electrocardiographic parameters of captive tufted capuchins 
(Cebus apella) under chemical immobilization. Journal of Zoo and Wildlife Medicine, 43(4), 
715–718. Scopus. https://doi.org/10.1638/2010-0061R1.1  
 
Keywords: America; anesthetic agent; Anesthetics, Dissociative; Anesthetics, 
Dissociative/*pharmacology; animal disease; *Animals, Zoo; Animals, Zoo*; article; Brazil; 
cardiology; Cebidae; Cebus; Cebus/*physiology; Cebus apella; Community of Portuguese 
Language Countries; Developing Countries; Electrocardiography; 
Electrocardiography/*veterinary; Hominidae; Homo; Human Physiology and Biochemistry; 
Immobilization; Immobilization/*veterinary; Immobilization/methods; 
Immobilization/methods/*veterinary; Ketamine; Ketamine/*pharmacology; Latin America; man; 
methodology; Non-communicable Human Diseases and Injuries; Non-drug Therapy and 
Prophylaxis of Humans; physiology; South America; species difference; Species Specificity; 
Threshold Countries; Tufted capuchin; Veterinary Pharmacology and Anaesthesiology; Zoo 
Animals 
 
Lima, A. R., Fioretto, E. T., Fontes, R. F., Imbeloni, A. A., Muniz, J. A. P. C., & Branco, E. 
(2011). Caring about medullary anesthesia in Saimiri sciureus: The conus medullaris 
topography. Anais Da Academia Brasileira de Ciencias, 83(4), 1339–1343. Scopus. 
https://doi.org/10.1590/s0001-37652011000400020  
 
Keywords: America; Anatomy; anesthesia; Anesthesia, Epidural; anesthetics; Cebidae; 
cerebrum; Community of Portuguese Language Countries; Conus medullaris; Developing 
Countries; Epidural anaesthesia; Latin America;  Physiology and Biochemistry (Wild Animals); 
Saimiri; Saimiri/*anatomy & histology; Saimiri sciureus; South America; Spinal Cord/*anatomy 
& histology; Threshold Countries; vertebrates; Veterinary Pharmacology and Anaesthesiology 
 
Lopes, J. A., Melul, R., Prado, C. F. do, Branco, É., & Lima, A. R. de. (2019). Skeletopy of 
the medullary cone in Sapajus apella: Clinical implications in epidural anesthesia. Revista 
Brasileira de Ciência Veterinária, 26(2), 42–45. CAB Abstracts. 
https://doi.org/10.4322/rbcv.2019.008  
 
Keywords: Cebidae; conduction anesthesia; epidural anaesthesia; Sapajus apella; Veterinary 
Pharmacology and Anaesthesiology 
 
Martins, J. M., Francelino Dias, R. F., De Vasconcelos, K. F., Rocha, E. F., Soares dos 
Santos, J. R., Ferreira de La Salles, A. Y., Carreiro, A. da N., Medeiros, G. X., & Ayres de 
Menezes, D. J. (2016). Anatomic Bases for Brachial Plexus Block of Capuching (Sapajus 
libidinosus). ACTA Scientiae Veterinariae, 44.  
 
Keywords: bracchial plexus; capuchin monkey; Cebidae; hypodermic needles; local anesthesia; 
nervous system; Sapajus libidinosus 

https://doi.org/10.1638/2010-0061R1.1
https://doi.org/10.1590/s0001-37652011000400020
https://doi.org/10.4322/rbcv.2019.008


 

154 
 

 
Matiko Akao Larsson, M. H., Pellegrino, A., Costa Oliveira, V. M., Prada, C. S., Luzes 
Fedullo, J. D., & Larsson Junior, C. E. (2012). Electrocardiographic parameters of captive 
tufted capuchins (Cebus apella) under chemical immobilization. Journal of Zoo and Wildlife 
Medicine, 43(4), 715–718. Zoological Record.  
 
Keywords: Cebus apella: Sedation, Field anaesthesia, Evaluation of different anaesthetics; 
Madagascar, Beza Mahafaly Special Reserve; Treatment techniques, Pain management using 
oxymorphone, Pharcacokinetics; Sedation, Epidural anaesthesia, conus medullaris topography; 
Vertebral column, Vertebrae architecture; Sedation, Modified immobilization technique; 
Madagascar, Beza Mahafaly Special Reserve; Electrophysiological techniques, 
Electrocardiography, in captivity; Sedation, Ketamine anaesthesia; Heart beat; Brazil, Sao Paulo 
Zoo; Physical restraining techniques, Capture & restraint, first report, adult; Sedation, 
Anaesthesia; Physiological condition, Acute stress; Hormones, Adrenal & gonadal hormones; 
Handling techniques; Physical restraining techniques; Sedation, Anaesthetic drugs & dosages; 
Sedation, Epidural anaesthesia, adult; Physiological condition, Physiological parameters; 
Physical restraining techniques; Sedation, Anaesthetic drugs; Physiological condition, Stress; 
Haemodynamics, Blood pressure; Sedation, Anaesthesia; Eye, Ophthalmic parameters; 
Haemodynamics, Hemodynamic parameters; Sedation, Anaesthesia; Sedation, Anaesthetic drug 
combinations, Anaesthetic & cardiorespiratory effects; Haemodynamics, Blood pressure, 
Anaesthetic drug combinations effects; Heart beat; Respiratory function; Sedation, 
Medetomidine based anaesthetic protocols, Efficiency evaluation & cardiorespiratory effects; 
Circulatory system, Functions, medetomidine based anaesthetic protocols effects; Respiratory 
function; Trapping, Field capture & marking methods evaluation; Marking techniques; Sedation; 
Argentina, Formosa, east; Handling techniques, Chemical restraint, Physiological manifestations 
of associated stress in free-ranging juvenile & adult males; Trapping, Capture, Associated stress, 
physiological manifestations in free-ranging juveniles & adults; Sedation, Anaesthesia, 
Responses to restraint-associated stress in free-ranging juvenile & adult males; Weight, Adrenal 
gland weight, Responses to capture & restraint-associated stress in free-ranging juvenile & adult 
males; Physiological condition, Stress response, Capture & restraint-associated, physiological 
manifestations in free-ranging juvenile & adult males; Stomach, Stomach mucosa; Adrenal 
gland; Hormones, Serum cortisol & prolactin levels; Diseases and disorders, Stomach mucosal 
lesions; Kenya, Kibwezi, Physiological manifestations of capture & restraint-associated stress in 
wild juvenile & adult males; Handling techniques, Review; Physical restraining techniques; 
Sedation, Anaesthesia; Mammalian hosts, Cebus capucinus, Prevalence, host health assessment, 
intestinal parasitic taxa; Panama, Barro Colorado Island; Sonographic techniques, 
Ultrasonography; Sedation, Anaesthesia; Haemodynamics, Blood flow rate; Kidney, Anatomy & 
echographic measurements; Sex differences; Sedation, New balanced anaesthetic technique 
development, adult, female; Haemodynamics, Blood pressure; Heart beat, Pulse rate; Ventilation 
rate, Breathing rate; Sedation, Chemical restraint, Ketamine & dexmedetomidine; Body 
temperature, Rectal temperature; Haemodynamics, Systolic arterial pressure; Heart beat, Heart 
rate; Ventilation rate, Respiratory rate; Sedation, Chemical restraint; Heart beat, 
Electrocardiography; Sedation, Immobilization, adult male; Heart beat, Electrocardiographic 
parameters; Sedation, Anaesthesia drug effects, Comparative study; Oxygen consumption, 
Respiratory rate; Body temperature, Rectal temperature; Haemodynamics, Arterial blood 



 

155 
 

pressure; Heart beat, Pulse rate; Super Taxa: Animalia, Chordata, Vertebrata, Mammalia, 
Primates, Cebidae; Systematics: Cebidae, Cebus apella 
 
Miller, D. S., Sauther, M. L., Hunter-Ishikawa, M., Fish, K., Culbertson, H., Cuozzo, F. P., 
Campbell, T. W., Andrews, G. A., Chavey, P. S., Nachreiner, R., Rumbeiha, W., Stacewicz-
Sapuntzakis, M., & Lappin, M. R. (2007). Biomedical evaluation of free-ranging ring-tailed 
lemurs (Lemur catta) in three habitats at the Beza Mahafaly Special Reserve, Madagascar. 
Journal of Zoo and Wildlife Medicine, 38(2), 201–216. Scopus. https://doi.org/10.1638/1042-
7260(2007)038[0201:BEOFRL]2.0.CO;2  
 
Keywords: Anaplasma phagocytophilum; animal disease; animal parasitosis; Animals, Wild; 
article; Bacteria; bacterium; Bartonella; blood analysis; Blood Chemical Analysis; blood 
examination; Conservation of Natural Resources; Ehrlichia; environmental protection; Free-
ranging; Gender; Habitat; Health; Hematologic Tests; isolation and purification; Lemur; Lemur 
catta; Lemuridae; Madagascar; microbiology; Neorickettsia risticii; Nutritional Status; Parasitic 
Diseases, Animal; parasitology; Physical Examination; physiology; prosimian; reference value; 
Reference Values; Ring-tailed lemur; sex difference; Sex Factors; Strepsirhini; Toxoplasma 
gondii; wild animal 
 
Mishra, A., Majumdar, S., Wang, F., Wilson, G. H., III, Gore, J. C., & Chen, L. M. (2019). 
Functional connectivity with cortical depth assessed by resting state fMRI of subregions of 
S1 in squirrel monkeys. Human Brain Mapping, 40(1), 329–339. Scopus. 
https://doi.org/10.1002/hbm.24375  
 
Keywords: anatomy and histology; anesthesia; animal experiment; article; blood oxygenation; 
BOLD; brain cortex; Cerebral Cortex; Connectome; cortical layer; diagnostic imaging; 
functional connectivity; functional magnetic resonance imaging; Magnetic Resonance Imaging; 
male; Male; nerve cell network; Nerve Net; nonhuman; nuclear magnetic resonance imaging; 
physiology; plant seed; rest; resting state functional connectivity; Saimiri; somatosensory; 
somatosensory cortex; Somatosensory Cortex; squirrel monkey; tactile stimulation 
 
Moore, C., Desai, M., Kahn, I., Ishizawa, Y., Brown, E., Buckner, R., & Graybiel, A. 
(2009). The impact of isofluorane anesthesia on tactile activation of neocortex and 
striatum: High-resolution 9.4t fMRI studies in squirrel monkeys. Society for Neuroscience 
Abstract Viewer and Itinerary Planner, 39. 
 
Navarro-Serra, A., & Sanz-Cabañes, H. (2019). Subcutaneous thermal sensor microchip 
validation in vervet monkeys (Chlorocebus pygerythrus) during normothermic and 
hypothermic situations. Journal of Medical Primatology, 48(2), 77–81. Scopus. 
https://doi.org/10.1111/jmp.12398  
 
Keywords: anesthesia; anesthetics; Animal Physiology and Biochemistry (Excluding Nutrition); 
Article; Body Temperature; Cercopithecidae; Chlorocebus; Chlorocebus aethiops; Chlorocebus 
pygerythrus; clinical effectiveness; cold; Cold Temperature; correlational study; hypothermia; 
Male; measurement accuracy; microchip analysis; Microchip Analytical Procedures; nonhuman; 
physiology; priority journal; procedures; subcutaneous thermal sensor microchip; Techniques 

https://doi.org/10.1638/1042-7260(2007)038%5b0201:BEOFRL%5d2.0.CO;2
https://doi.org/10.1638/1042-7260(2007)038%5b0201:BEOFRL%5d2.0.CO;2
https://doi.org/10.1002/hbm.24375
https://doi.org/10.1111/jmp.12398


 

156 
 

and Methodology; temperature measurement; Thermometry; transponder; validation study; 
verification; veterinary medicine; Veterinary Pharmacology and Anaesthesiology 
 
Ospina S., P. A., Li E., O., Tribeno H., D., & Cahua U., J. (2009). Haematological values in 
tufted capuchin (Cebus apella) reared in captivity. Revista de Investigaciones Veterinarias 
Del Peru, 20(1), 47–52.  
 
Keywords: Anesthesia; blood sampling; Cebus apella; ketamine; tufted capuchin monkey; 
xylazine 
 
Pinheiro, L. L., Lima, A. R., Muniz, J. A. P. C., Imbeloni, A., Fioreto, E. T., Fontes, R. F., 
Cabral, R., & Branco, E. (2012). Anatomy and morphometric aspects of the trachea of 
Saimiri sciureus Linnaeus, 1758: Knowledge for emergency procedures. Anais Da Academia 
Brasileira de Ciencias, 84(4), 973–977. Scopus. https://doi.org/10.1590/S0001-
37652012000400012  
 
Keywords: article; Emergencies; emergency; Emergency procedure; endotracheal intubation; 
histology; Intubation, Intratracheal; Laryngeal Masks; Morphology; Respiratory system; Saimiri; 
Saimiri sciureus; squirrel monkey; Trachea; Tracheostomy 
 
Raposo, A. C. S., Ofri, R., Schaffer, D. P. H., Gomes Júnior, D. C., Libório, F. A., Martins 
Filho, E. F., & Oriá, A. P. (2015). Evaluation of ophthalmic and hemodynamic parameters 
in capuchin monkeys (Sapajus sp.) submitted to dissociative anesthetic protocols. Journal of 
Medical Primatology, 44(6), 381–389. Scopus. https://doi.org/10.1111/jmp.12200  
 
Keywords: adult; Anesthesia; Anesthesia, General; Anesthesia, General/veterinary; 
Anesthesia/*veterinary; anesthetic agent; Anesthetics, Combined; Anesthetics, 
Combined/pharmacology; Anesthetics, Dissociative; Anesthetics, Dissociative/*pharmacology; 
animal experiment; arterial pressure; Article; Blood Pressure; Blood Pressure/*drug effects; 
Body Temperature; breathing; breathing rate; Cebidae; Cebus; Cebus/*physiology; controlled 
study; Dexmedetomidine; digital reflex; drug effects; eyeball; eyeball positioning; eyelid reflex; 
Female; general anesthesia; Heart Rate; Heart Rate/drug effects; hemodynamic parameters; 
Intraocular pressure; Intraocular Pressure/*drug effects; Ketamine; Laboratory Animal Science; 
lacrimal fluid; Lacrimal production; lacrimation; Midazolam; muscle relaxation; nonhuman; 
oxygen saturation; physiology; priority journal; pupil reflex; randomized controlled trial; rectum 
temperature; reflex; Respiration; Respiration/drug effects; Sapajus; Tears; Tears/*drug effects; 
tiletamine plus zolazepam; Tiletamine-zolazepam; veterinary; Veterinary Pharmacology and 
Anaesthesiology; visual system parameters; Xylazine; young adult 
 
Rocha, V. J., Aguiar, L. M., Ludwig, G., Hilst, C. L. S., Teixeira, G. M., Svoboda, W. K., 
Shiozawa, M. M., Malanski, L. S., Navarro, I. T., Mariño, J. H. F., & Passos, F. C. (2007). 
Techniques and trap models for capturing wild tufted capuchins. International Journal of 
Primatology, 28(1), 231–243. Scopus. https://doi.org/10.1007/s10764-006-9108-2  
 
Keywords: Anesthesia; bait; Brazil; capture method; Capture of mammals; Cebidae; Cebus; 
chemical restraint; conservation management; Eira barbara; Londrina; Management; Nasua; 

https://doi.org/10.1590/S0001-37652012000400012
https://doi.org/10.1590/S0001-37652012000400012
https://doi.org/10.1111/jmp.12200
https://doi.org/10.1007/s10764-006-9108-2


 

157 
 

Nasua nasua; Parana; Pecari tajacu; Porto Rico; sex ratio; South America; species conservation; 
Telemaco Borba; trap (equipment); Traps; vocalization; wildlife management; Zoletil 
 
Roe, A. W., Healy, F. L., Friedman, R. M., Heider, B., & Chen, L. M. (2002). Differences in 
si topography between anesthetized and awake squirrel monkey as revealed by optical 
imaging. Society for Neuroscience Abstract Viewer and Itinerary Planner, 2002, Abstract No. 
651.3-Abstract No. 651.3.  
 
Keywords: Aceprozamine; anesthesia; Cebidae; local anesthetic drug; nervous system; optical 
imaging; pentothal; squirrel monkey; sedative/hypnotic drug; somatosensory cortex; topography 
 
Sanz-Cabañes, H., Navarro-Serra, A., & Otero-Abad, B. (2015). Study of an anaesthetic 
protocol for vasectomies in vervet monkey (Chlorocebus pygerythrus). In Proceedings of the 
International Conference on Diseases of Zoo and Wild Animals, May 13th-16th, 2015, 
Barcelona, Spain. (C. A. Szentiks & A. Schumann, Eds.; p. 205). Leibniz Institute for Zoo 
and Wildlife Research; CAB Abstracts. 
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153288983&site=eho
st-live 
 
Keywords: Africa; Africa South of Sahara; Anglophone Africa; Cercopithecidae; Chlorocebus; 
Chlorocebus pygerythrus; Commonwealth of Nations; Developing Countries; Southern Africa; 
Threshold Countries; Veterinary Pharmacology and Anaesthesiology 
 
Schäffer, D. P. H., de Araujo, N. L. L. C., Otero, A. R., Dórea Neto, F. D. A., Barbosa, V. 
F., Martins Filho, E. F., & Oriá, A. P. (2017). Cardiorespiratory effects of epidural 
anesthesia using lidocaine with morphine or dexmedetomidine in capuchin monkeys 
(Sapajus sp.) undergoing bilateral tubal ligation surgery, anesthetized with isoflurane. 
Journal of Medical Primatology, 46(6), 311–319. Scopus. https://doi.org/10.1111/jmp.12304  
 
Keywords: *α2 agonist; adult; analgesic agent; Analgesics, Non-Narcotic; Analgesics, Non-
Narcotic/*adverse effects; Analgesics, Non-Narcotic/administration & dosage; Analgesics, Non-
Narcotic/administration & dosage/*adverse effects; Analgesics, Opioid; Analgesics, 
Opioid/*adverse effects; Analgesics, Opioid/administration & dosage; Analgesics, 
Opioid/administration & dosage/*adverse effects; Anesthesia, Epidural; Anesthesia, 
Epidural/adverse effects; Anesthetics, Inhalation; Anesthetics, Inhalation/administration & 
dosage; Anesthetics, Local; Anesthetics, Local/*adverse effects; Anesthetics, 
Local/administration & dosage; Anesthetics, Local/administration & dosage/*adverse effects; 
animal experiment; Animal Surgery and Non-drug Therapy; Article; Blood Pressure; Blood 
Pressure/drug effects; Body Temperature; Cebidae; Cebinae; Cebinae/*physiology; 
Cebinae/*physiology/surgery; Cebinae/surgery; Cebus; controlled study; Dexmedetomidine; 
Dexmedetomidine/*adverse effects; Dexmedetomidine/administration & dosage; 
Dexmedetomidine/administration & dosage/*adverse effects; drug effect; electrocardiogram; 
epidural anesthesia; Female; Heart Rate; Heart Rate/drug effects; heart rhythm; hypotension; 
inhalation anesthetic agent; isofluorano; Isoflurane; Isoflurane/administration & dosage; 
Laboratory Animal Science; Lidocaine; Lidocaine/*adverse effects; Lidocaine/administration & 
dosage; Lidocaine/administration & dosage/*adverse effects; local anesthesia*; local anesthetic 

https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153288983&site=ehost-live
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153288983&site=ehost-live
https://doi.org/10.1111/jmp.12304


 

158 
 

agent; Lumbosacral Region; Lumbosacral Region/surgery; Morphine; Morphine/*adverse 
effects; Morphine/administration & dosage; Morphine/administration & dosage/*adverse effects; 
narcotic analgesic agent; nonhuman; opioid*; oxygen saturation; physiology; primate*; priority 
journal; QT prolongation; Random Allocation; randomization; rectum temperature; regional 
block; regional block*; Sapajus; side effect; Sterilization, Tubal; surgery; uterine tube ligation; 
uterine tube sterilization; Veterinary Pharmacology and Anaesthesiology; α2 agonist; α2 
agonist* 
 
Spina, F., Brizzi, L., Spattini, G., Faiola, F., & Birettoni, F. (2019). Ultrasonographic 
appearance and measurement of abdominal structures in healthy Capuchin monkeys 
(Sapajus spp.). Journal of Medical Primatology, 48(3), 166–170. Scopus. 
https://doi.org/10.1111/jmp.12402  
 
Keywords: Abdomen; abdominal viscera; adult; anatomy and histology; anesthesia; Animal 
Anatomy and Morphology; animal experiment; article; body components; Capuchin monkeys; 
Cebidae; Diagnosis of Animal Diseases; diagnostic imaging; echography; growth, development 
and aging; Laboratory Animal Science; morphology; nonhuman; physical examination; 
Reference Values; Sapajus; Sapajus apella; screening tests; sonographer; statistics; topography; 
Ultrasonography; ultrasound; veterinary medicine; wild animals 
 
Spolti, P., de Moraes, A. N., Tamanho, R. B., Gehrcke, M. I., Souza Junior, J. C., & 
Oleskovicz, N. (2013). Effects of tiletamine/zolazepam or S(+) 
ketamine/midazolam/tramadol for chemical contention in red howler monkeys (Allouatta 
guariba clamitans). Pesquisa Veterinaria Brasileira, 33(2), 236–240. 
https://doi.org/10.1590/S0100-736X2013000200016  
 
Keywords: Allouatta guariba clamitans; anesthesiology; Anesthetic association; anesthesia; 
bispectral index; capillary refill time; capture; heart rate; hemoglobin oxygen saturation; 
midazolam; neuropharmacology; red howler monkeys; respiratory rate; S(+) ketamine; systolic 
arterial pressure; tiletamine; tramadol; wild animal sedation; zolazepam 
 
Springer, A., Razafimanantsoa, L., Fichtel, C., & Kappeler, P. M. (2015). Comparison of 
three short-term immobilization regimes in wild Verreaux’s sifakas (Propithecus 
verreauxi): ketamine-xylazine, ketamine-xylazine-atropine, and  tiletamine-zolazepam. 
Journal of Zoo and Wildlife Medicine : Official Publication of the American Association of 
Zoo Veterinarians, 46(3), 482–490. https://doi.org/10.1638/2014-0154.1  
 
Keywords: Adjuvants, Anesthesia/administration & dosage/pharmacology; Anesthetics, 
Dissociative/administration & dosage/pharmacology; Anesthetics/administration & 
dosage/pharmacology; Animals, Wild; Atropine/administration & dosage/*pharmacology; Drug 
Combinations; Hypnotics and Sedatives/pharmacology; immobilization; 
Immobilization/*veterinary; ketamine; Ketamine/administration & dosage/*pharmacology; 
Propithecus verreauxi; tiletamine–zolazepam; *Strepsirhini; Tiletamine/administration & 
dosage/*pharmacology; Verreaux's sifaka; Xylazine/administration & dosage/*pharmacology; 
Zolazepam/administration & dosage/*pharmacology 
 

https://doi.org/10.1111/jmp.12402
https://doi.org/10.1590/S0100-736X2013000200016
https://doi.org/10.1638/2014-0154.1


 

159 
 

Theriault, B. R., Reed, D. A., & Niekrasz, M. A. (2008). Reversible medetomidine/ketamine 
anesthesia in captive capuchin monkeys (Cebus apella). Journal of Medical Primatology, 
37(SUPPL.1), 74–81. Scopus. https://doi.org/10.1111/j.1600-0684.2007.00267.x  
 
Keywords: α2-adrenergic receptor agonist; Anesthesia; Anesthesia/adverse 
effects/methods/*veterinary; anesthesiological techniques; Antisedan; atipamezole; 
Biomechanical Phenomena; Biomechanics; Cebidae; *Cebus; Cebus apella; combination 
chemotherapy; conference paper; controlled study; diet restriction; drug safety; food 
regurgitation; Imidazoles; Imidazoles/administration & dosage; Ketamine; 
Ketamine/*administration & dosage/adverse effects; Kinematics; Mastication; 
Mastication/physiology; Medetomidine; Medetomidine/*administration & dosage/adverse 
effects; monotherapy; N-methyl-D-aspartate; nausea; nonhuman; priority journal; 
reproducibility; Restraint, Physical; Restraint, Physical/veterinary; sedation; unclassified drug; 
vetaket; vomiting 
 
Williams, C. V., Glenn, K. M., Horne, W. A., Baer, C. K., & Willette, M. M. (2001). 
Comparison of the anesthetic and cardiorespiratory effects of medetomidine-ketamine, 
medetomidine-butorphanol-ketamine, and medetomidine-butorphanol-midazolam in ring-
tailed lemurs (Lemur catta). In Proceedings American Association of Zoo Veterinarians 
American Association of Wildlife Veterinarians Association of Reptilian and Amphibian 
Veterinarians National Association of Zoo and Wildlife Veterinarians Joint Conference 
Orlando, Florida September 18-23, 2001. (ZOOREC:ZOOR13800015019; pp. 165-168). 
 
Keywords: Anaesthetic & cardiorespiratory effects; anaesthetic drug combinations; butorphanol; 
haemodynamics; heart beat; ketamine; Lemur catta; medetomidine; meeting paper; midazolam; 
respiratory functions; ring-tailed lemurs; sedation 
 
Williams, C. V., Glenn, K. M., Levine, J. F., & Horne, W. A. (2003). Comparison of the 
efficacy and cardiorespiratory effects of medetomidine-based anesthetic protocols in ring-
tailed lemurs (Lemur catta). Journal of Zoo and Wildlife Medicine, 34(2), 163–170. Scopus. 
https://doi.org/10.1638/1042-7260(2003)034[0163:COTEAC]2.0.CO;2  
 
Keywords: Anesthesia; anesthetic agent; Anesthetics, Combined; Anesthetics, 
Combined/*administration & dosage; Anesthetics, Dissociative; Anesthetics, Intravenous; 
animal disease; article; Blood Gas Analysis; Blood Gas Analysis/veterinary; Blood Pressure; 
Blood Pressure/*drug effects; breathing; Butorphanol; comparative study; dose response; Dose-
Response Relationship, Drug; drug effect; Heart Rate; Heart Rate/*drug effects; hypnotic 
sedative agent; Hypnotics and Sedatives; Hypnotics and Sedatives/*administration & dosage; 
intravenous anesthetic agent; Ketamine; Lemur; Lemur/*physiology; Lemur catta; Lemuridae; 
lemurs; Medetomidine; Medetomidine/*administration & dosage; Midazolam; physiology; 
prosimian; Respiration; Respiration/*drug effects; Ring-tailed lemur; Strepsirhini; time; Time 
Factors; Treatment Outcome; Veterinary Pharmacology and Anaesthesiology 
 
Williams, C. V., & Junge, R. E. (2007). Prosimians. In G. West, D. Heard, & N. Caulkett 
(Eds.), Zoo animal and wildlife immobilization and anesthesia (pp. 367–374). Blackwell 
Publishing; CAB Abstracts. 

https://doi.org/10.1111/j.1600-0684.2007.00267.x
https://www.webofscience.com/wos/zoorec/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SD%22,%22rowText%22:%22Haemodynamics%22%7D%5D
https://doi.org/10.1638/1042-7260(2003)034%5b0163:COTEAC%5d2.0.CO;2


 

160 
 

https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20143309923&site=eho
st-live  
 
Keywords: Anatomy and Morphology (Wild Animals); anesthesia; anesthetics; body 
components; Galagidae; Galago; inhaled anesthetics; intubation; lemurs; Loris; Lorisidae; 
Perodicticus; Perodicticus potto; Physiology and Biochemistry (Wild Animals); preanesthetic 
medication; Techniques and Methodology; vertebrates; Veterinary Pharmacology and 
Anaesthesiology 
 
Williams, C. V., & Junge, R. E. (2014). Prosimians. In Zoo Animal and Wildlife 
Immobilization and Anesthesia: Second Ed. (pp. 551–559). Wiley Blackwell; Scopus. 
https://doi.org/10.1002/9781118792919.ch37  
 
Keywords: Alpha-2 agonists; Benzodiazepines; Endotracheal intubation; Non-steroidal anti-
inflammatory drugs (NSAIDs); Opiods; Prosimians 
 
Wu, T.-L., Mishra, A., Wang, F., Yang, P.-F., Gore, J. C., & Chen, L. M. (2016). Effects of 
isoflurane anesthesia on resting-state fMRI signals and functional connectivity within 
primary somatosensory cortex of monkeys. Brain and Behavior, 6(12). Scopus. 
https://doi.org/10.1002/brb3.591  
 
Keywords: adult; anesthesia; Anesthetics, Inhalation; animal experiment; Article; blood; BOLD 
signal; brain electrophysiology; controlled study; drug effects; fMRI; functional connectivity; 
functional magnetic resonance imaging; hand; Haplorhini; inhalation anesthetic agent; 
Isoflurane; Magnetic Resonance Imaging; nerve tract; Neural Pathways; nonhuman; nuclear 
magnetic resonance imaging; Oxygen; power analysis 
 
Wu, T.-L., Wang, F., Anderson, A. W., Chen, L. M., Ding, Z., & Gore, J. C. (2016). Effects 
of anesthesia on resting state BOLD signals in white matter of non-human primates. 
Magnetic Resonance Imaging, 34(9), 1235–1241. Scopus. 
https://doi.org/10.1016/j.mri.2016.07.001  
 
Keywords: adult; Anesthesia; Anesthetics, Inhalation; animal experiment; animal model; Article; 
BOLD signal; Brain Mapping; controlled study; diagnostic imaging; drug effects; fMRI; 
fractional anisotropy; fractional power; functional magnetic resonance imaging; functional 
tensor; gray matter; Humans; inhalation anesthetic agent; Isoflurane; Magnetic Resonance 
Imaging; Models, Animal; nerve cell; nervous system parameters; nonhuman; nuclear magnetic 
resonance imaging; physiology; priority journal; procedures; radiological parameters; Rest; 
Saimiri; squirrel monkey; White Matter 
 
Yolles, J. N., & Lee-Stubbs, R. B. (2021). Comparison of Direct and Indirect Methods of 
Measuring Arterial Blood Pressure in Healthy, Anesthetized African Green Monkeys 
(Chlorocebus aethiops). Journal of the American Association for Laboratory Animal Science, 
60(2), 229–237. Scopus. https://doi.org/10.30802/AALAS-JAALAS-20-000054  
 

https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20143309923&site=ehost-live
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20143309923&site=ehost-live
https://doi.org/10.1002/9781118792919.ch37
https://doi.org/10.1002/brb3.591
https://doi.org/10.1016/j.mri.2016.07.001
https://doi.org/10.30802/AALAS-JAALAS-20-000054


 

161 
 

Keywords: ACVIM; adult; American College of Veterinary Internal Medicine; Anesthesia; 
Anesthesia/*veterinary; animal care; animal experiment; Animal Physiology and Biochemistry 
(Excluding Nutrition); animals; article; Blood Pressure; Blood Pressure Determination; Blood 
Pressure Determination/*veterinary; Blood Pressure Determination/methods; Blood Pressure 
Determination/methods/*veterinary; blood pressure measurement; blood pressure monitoring; 
Blood Pressure/*drug effects; BP; Cercopithecidae; Cercopithecus aethiops; Chlorocebus; 
Chlorocebus aethiops; Chlorocebus aethiops/*physiology; circulatory system; comparative 
study; controlled study; Diagnosis of Animal Diseases; DOP; drug effect; ECG; 
electrocardiogram; hemodynamics; IACUC; Institutional Animal Care and Use Committee; 
internal medicine; MAP; mean arterial pressure; methods; metrology; nonhuman; oscillometry; 
physiology; practice guideline; procedures; recommendations; Techniques and Methodology; 
ultrasonic Doppler; ultrasound; veterinary medicine 
 
Analgesia 
 
Description: This section features information on the use of analgesic drugs to treat 
postoperative or other pain for other nonhuman primates including Howler monkeys, Owl 
monkeys, Spider monkeys, Titi monkeys, Capuchin monkeys, Mangabeys, African green 
monkeys, Patas monkeys, Squirrel monkeys, Tarsiers, and Prosimians. 

Results (6): 
 
Ceccolini, M. E., Hedley, J., Chang, Y.-M., & Guthrie, A. (2021). A retrospective study of 
bite wound management in ring-tailed lemurs (Lemur catta) housed within five British 
zoos. Journal of Zoo and Wildlife Medicine, 52(4), 1263–1269. https://doi.org/10.1638/2020-
0160  
 
Keywords: Analgesia; bite wound; disease severity, infection; Lemur catta; Lemuridae; pain; 
wound dehiscence 
 
Kelly, K. R., Pypendop, B., Grayson, K., Stanley, S., Christe, K., Summers, L., & Lerche, 
N. (2010). Pharmacokinetics and Pharmacodynamics of Oxymorphone in Titi Monkeys 
(Callicebus spp.) as Compared with Rhesus Macaques (Macaca mulatta). Journal of the 
American Association for Laboratory Animal Science, 49(5), 686–687. 
 
Keywords: Analgesics; behavioral difference; behavioral response; Callicebus; diastolic blood 
pressure; drug effect; heart rate; Macaca mulatta; neuropharmacology; oxymorphone; pain 
management; pharmacokinetics; physiologic response; physiologic parameter; primate medicine; 
pruritis; respiratory rate; rhesus macaques; serial collection; systolic blood pressure; Titi monkey 
 
Kelly, K. R., Pypendop, B. H., Grayson, J. K., Stanley, S. D., Christe, K. L., Summers, L. 
M., & Lerche, N. W. (2011). Pharmacokinetics of Oxymorphone in Titi Monkeys 
(Callicebus spp.) and Rhesus Macaques (Macaca mulatta). Journal of the American 
Association for Laboratory Animal Science, 50(2), 212–220. Zoological Record. 
 

https://doi.org/10.1638/2020-0160
https://doi.org/10.1638/2020-0160


 

162 
 

Keywords: Male; animal behavior; behavior; Behavior, Animal; Species Specificity; Motor 
Activity; drug action; mechanism of drug action; pain killers; Laboratory Animal Science; 
Injections, Intravenous; oxymorphone; Macaca; Macaca mulatta; Pruritus; Veterinary 
Pharmacology and Anaesthesiology;  Cercopithecidae; Cebidae; Macaca 
mulatta/blood/*physiology; Pain/drug therapy/*veterinary; Analgesics, 
Opioid/blood/*pharmacokinetics; Oxymorphone/blood/*pharmacokinetics; 
Pitheciidae/blood/*physiology; Callicebus 
 
Withey, S. L., & Bergman, J. (2017). Effects of Cannabinoid Receptor Agonists on the 
Antinociceptive Effects of Oxycodone in Squirrel Monkeys. FASEB Journal, 31. 
 
Keywords: Analgesics; antinociceptive effect; Cebidae; food-maintained behavior; 
neuropharmacology; oxycodone; pain; squirrel monkeys 
 
Withey, S. L., & Bergman, J. (2018). Effects of the delta-Opioid Antagonist Naltrindole on 
the Antinociceptive and Behaviorally Disruptive Effects of Oxycodone in Squirrel 
Monkeys. FASEB Journal, 32(1). 
 
Keywords: Analgesics; behavior; Cebidae; oxycodone; naltrindole; pharmacology; squirrel 
monkey 
 
Withey, S. L., Paronis, C. A., & Bergman, J. (2018). Concurrent Assessment of the 
Antinociceptive and Behaviorally Disruptive Effects of Opioids in Squirrel Monkeys. 
Journal of Pain, 19(7), 728–740. Scopus. https://doi.org/10.1016/j.jpain.2018.02.003  
 
Keywords: Male; adult; animal experiment; animal model; nonhuman; Article; controlled study; 
animal behavior; Behavior, Animal; drug effect; buprenorphine; butorphanol; methadone; latent 
period; antinociception; diamorphine; Opioid; oxycodone; Analgesics, Opioid; narcotic analgesic 
agent; reinforcement; instrumental conditioning; nalbuphine; Behavior, Animal/*drug effects; 
Saimiri; Analgesics, Opioid/*pharmacology; naltrexone; drug antagonism; squirrel monkey; 
disruptive behavior; ED50; hot water; RBI; Saimiri sciureus; schedule-controlled behavior; tail 
flick latency; antinociception*; Opioid*; oxycodone*; schedule-controlled behavior*; squirrel 
monkey* 
 
Adverse Effects 
 
Description:  This section contains citations about adverse effects of anesthetic or analgesic 
drugs on other nonhuman primates including Howler monkeys, Owl monkeys, Spider monkeys, 
Titi monkeys, Capuchin monkeys, Mangabeys, African green monkeys, Patas monkey, Squirrel 
monkeys, Tarsiers, and Prosimians. 
 
Results (12): 
 
Chinnadurai, S. K., Balko, J. A., & Williams, C. V. (2017). Minimum alveolar 
concentration and cardiopulmonary effects of isoflurane in ring-tailed lemurs (Lemur 

https://doi.org/10.1016/j.jpain.2018.02.003


 

163 
 

catta). Journal of the American Association for Laboratory Animal Science, 56(4), 452–456. 
Scopus.  
 
Keywords: adult; animal experiment; nonhuman; Article; controlled study; Blood Pressure; 
disease severity; drug effects; Isoflurane; Heart Rate/drug effects; Isoflurane/*administration & 
dosage; lung alveolus; diastolic blood pressure; mean arterial pressure; systolic blood pressure; 
Anesthetics, Inhalation; inhalation anesthetic agent; Heart Rate; Blood Pressure/drug effects; 
Anesthetics, Inhalation/*administration & dosage;  Veterinary Pharmacology and 
Anaesthesiology; Lemuridae; Lemur catta; Lemur; minimum lung alveolus concentration; 
hypoventilation; Pulmonary Alveoli/drug effects; respiratory acidosis; *Lemur; cardiopulmonary 
hemodynamics; Pulmonary Alveoli; Lemur* 
 
Chinnadurai, S. K., & Williams, C. (2016). The minimum alveolar concentration of 
sevoflurane in ring-tailed lemurs (Lemur catta) and aye-ayes (Daubentonia 
madagascariensis). Veterinary Anaesthesia and Analgesia, 43(1), 76–80. Scopus. 
https://doi.org/10.1111/vaa.12266  
 
Keywords: Prospective Studies; physiology; prospective study; metabolism; clinical trial; 
veterinary; sevoflurane; lung alveolus; ether derivative; Anesthesia; Anesthesia, Inhalation; 
inhalation anesthesia; Anesthetics, Inhalation; inhalation anesthetic agent; Pulmonary 
Alveoli/*metabolism; Anesthetics, Inhalation/administration & dosage; Lemuridae; lemur; 
Lemur/*physiology; Lemur; minimum alveolar concentration; Anesthesia, 
Inhalation/*veterinary; Sevoflurane; Methyl Ethers; Anesthetics, Inhalation/administration & 
dosage/*pharmacokinetics; Methyl Ethers/administration & dosage/*pharmacokinetics; 
Pulmonary Alveoli; Aye-aye; Minimum alveolar concentration; Anesthetics, 
Inhalation/*pharmacokinetics; Methyl Ethers/*pharmacokinetics; Methyl Ethers/administration 
& dosage 
 
Lahoz, M. M., Nagle, C. A., Porta, M., Farinati, Z., & Manzur, T. D. (2007). Cortisol 
response and ovarian hormones in juvenile and cycling female Cebus monkeys: Effect of 
stress and dexamethasone. American Journal of Primatology, 69(5), 551–561. Scopus. 
https://doi.org/10.1002/ajp.20375  
 
Keywords: Female; adult; stress; article; physiology; animal disease; blood; Stress; 
Dexamethasone; Glucocorticoids; endocrine disruptor; physiological response; glucocorticoid; 
Progesterone; Cortisol; Hydrocortisone; steroid; environmental stress; juvenile; Estradiol; Cebus 
apella; estrogenic compound; Cebus; Cebidae; reproductive biology; menstrual cycle; androgen; 
Cebus monkey; Menstrual Cycle; Ovarian steroids 
 
Long, C. T., Pacharinsak, C., Jampachaisri, K., McKeon, G. P., Howard, A. M., Albertelli, 
M. A., & Felt, S. A. (2011). Comparison of rectal and tympanic core body temperature 
measurement in adult Guyanese squirrel monkeys (Saimiri sciureus sciureus). Journal of 
Medical Primatology, 40(2), 135–141. https://doi.org/10.1111/j.1600-0684.2010.00449.x  
 
Keywords: Anesthesia; adverse effects; Guyanese squirrel monkey; infrared; rectal core body 
temperature; Saimiri sciureus sciureus; thermometry; tympanic core body temperature 

https://doi.org/10.1111/vaa.12266
https://doi.org/10.1002/ajp.20375
https://doi.org/10.1111/j.1600-0684.2010.00449.x


 

164 
 

 
Monteiro, F. O. B., Koivisto, M. B. de, Vicente, W. R. R., Carvalho, R. de A., Whiteman, C. 
W., Castro, P. H. G., & Maia, C. E. (2006). Uterine evaluation and gestation diagnosis in 
owl monkey (Aotus azarai infulatus) using the B mode ultrasound. Journal of Medical 
Primatology, 35(3), 123–130. CAB Abstracts. https://doi.org/10.1111/j.1600-
0684.2006.00155.x  
 
Keywords: gestation; Developing Countries; America; Latin America; Threshold Countries; 
South America; Community of Portuguese Language Countries; Biological Resources (Animal); 
Non-Communicable Diseases and Injuries of Animals; Animal Reproduction and Embryology; 
Zoo Animals; Diagnosis of Animal Diseases; Animal Health and Hygiene (General); Aotus; 
Aotus azarai infulatus 
 
Rodas-Martínez, A. Z., Canales, D., Brousset, D. M., Swanson, W. F., & Romano, M. C. 
(2013). Assessment of adrenocortical and gonadal hormones in male spider monkeys (Ateles 
geoffroyi) following capture, restraint and anesthesia. Zoo Biology, 32(6), 641–647. Scopus. 
https://doi.org/10.1002/zoo.21101  
 
Keywords: Male; cortisol; stress; article; physiology; OECD Countries; Developing Countries; 
America; Latin America; Threshold Countries; blood; APEC countries; Corticosterone; 
physiological stress; Stress, Physiological; Stress; North America; testosterone; hydrocortisone; 
Cortisol; Hydrocortisone; Testosterone; aldosterone; Cleaning, Grading, Handling, Storage and 
Transport Equipment; Non-Communicable Diseases and Injuries of Animals; Veterinary 
Pharmacology and Anaesthesiology; Animal Reproduction and Embryology; Forests and Forest 
Trees (Biology and Ecology); Animal Physiology and Biochemistry (Excluding Nutrition);   Zoo 
Animals; Pesticides and Drugs (General); monkeys; Cebidae; Ateles; Aldosterone; Ateles 
geoffroyi; Ateles sp.; Atelidae; Atelinae; New World primates 
 
Rodrigues, M. A., Wittwer, D., & Kitchen, D. M. (2015). Measuring stress responses in 
female Geoffroy’s spider monkeys: Validation and the influence of reproductive state. 
American Journal of Primatology, 77(9), 925–935. Scopus. https://doi.org/10.1002/ajp.22421  
 
Keywords: female; feces; lactation; aggression; bioassay; Glucocorticoids; physiological 
response; concentration (composition); environmental stress; Estradiol;  Non-Communicable 
Diseases and Injuries of Animals; Animal Reproduction and Embryology; Animal Behaviour; 
Animal Physiology and Biochemistry (Excluding Nutrition);  captive population; estrogenic 
compound; infanticide; Cebidae; Ateles; wild population; reproductive biology; Ateles geoffroyi; 
Ateles sp.; Female reproductive state 
 
Schäffer, D. P. H., de Araujo, N. L. L. C., Otero, A. R., Dórea Neto, F. D. A., Barbosa, V. 
F., Martins Filho, E. F., & Oriá, A. P. (2017). Cardiorespiratory effects of epidural 
anesthesia using lidocaine with morphine or dexmedetomidine in capuchin monkeys 
(Sapajus sp.) undergoing bilateral tubal ligation surgery, anesthetized with isoflurane. 
Journal of Medical Primatology, 46(6), 311–319. Scopus. https://doi.org/10.1111/jmp.12304  
 

https://doi.org/10.1111/j.1600-0684.2006.00155.x
https://doi.org/10.1111/j.1600-0684.2006.00155.x
https://doi.org/10.1002/zoo.21101
https://doi.org/10.1002/ajp.22421
https://doi.org/10.1111/jmp.12304


 

165 
 

Keywords: α2 agonist*; Female; surgery; adult; animal experiment; nonhuman; priority journal; 
Article; controlled study; Blood Pressure; oxygen saturation; physiology; heart rate; Random 
Allocation; drug effect; randomization; Body Temperature; Isoflurane; analgesic agent; 
Lidocaine; Heart Rate/drug effects; morphine; hypotension; Analgesics, Non-Narcotic; 
dexmedetomidine; Laboratory Animal Science; local anesthesia; Analgesics, Opioid; narcotic 
analgesic agent; Anesthetics, Local; local anesthetic agent; Morphine; Anesthetics, Inhalation; 
inhalation anesthetic agent; Heart Rate; electrocardiogram; Dexmedetomidine; QT prolongation; 
Dexmedetomidine/administration & dosage; Analgesics, Non-Narcotic/administration & dosage; 
Blood Pressure/drug effects;  Veterinary Pharmacology and Anaesthesiology; primate*; Animal 
Surgery and Non-drug Therapy;  Anesthetics, Inhalation/administration & dosage; 
Isoflurane/administration & dosage; Cebus; rectum temperature; Cebidae; Sapajus; opioid; 
Lidocaine/administration & dosage; Analgesics, Opioid/administration & dosage; regional block; 
Anesthetics, Local/administration & dosage; *regional block; Morphine/*adverse effects; *local 
anesthesia; *opioid; *α2 agonist; Analgesics, Non-Narcotic/administration & dosage/*adverse 
effects; Analgesics, Opioid/administration & dosage/*adverse effects; Anesthesia, 
Epidural/adverse effects; Anesthetics, Local/administration & dosage/*adverse effects; 
Cebinae/*physiology/surgery; Dexmedetomidine/administration & dosage/*adverse effects; 
Lidocaine/administration & dosage/*adverse effects; Lumbosacral Region/surgery; 
Morphine/administration & dosage/*adverse effects; Sterilization, Tubal; Analgesics, 
Opioid/*adverse effects; Cebinae; side effect; Anesthesia, Epidural; epidural anesthesia; heart 
rhythm; isofluorane; lumbosacral region; Lumbosacral Region; uterine tube ligation; uterine tube 
sterilization; Anesthetics, Local/*adverse effects; Morphine/administration & dosage; regional 
block*; Analgesics, Non-Narcotic/*adverse effects; Cebinae/*physiology; Cebinae/surgery; 
Dexmedetomidine/*adverse effects; Lidocaine/*adverse effects; local anesthesia*; opioid* 
 
Springer, D. A., & Baker, K. C. (2007). Effect of ketamine anesthesia on daily food intake 
in Macaca mulatta and Cercopithecus aethiops. American Journal of Primatology, 69(10), 
1080–1092. https://doi.org/10.1002/ajp.20421  
 
Keywords: Time Factors; Eating/*drug effects; *Macaca mulatta; Ketamine/administration & 
dosage/*adverse effects; *Chlorocebus aethiops; Anesthetics, Dissociative/administration & 
dosage/*adverse effects 
 
Thompson, C. L., Donley, E. M., Stimpson, C. D., Horne, W. I., & Vinyard, C. J. (2011). 
The influence of experimental manipulations on chewing speed during in vivo laboratory 
research in tufted capuchins (Cebus apella). American Journal of Physical Anthropology, 
145(3), 402–414. Scopus. https://doi.org/10.1002/ajpa.21514  
 
Keywords: animal experiment; article; nonhuman; controlled study; comparative study; in vivo 
study; Feeding Behavior; Analysis of Variance; food; environment; Research Design; Animals, 
Laboratory; anesthesia; Awareness; laboratory; implantation; Research Design*; experimental 
test; Anesthesia; Animals, Wild; electrode; Food; Feeding Behavior/*physiology; mastication; 
mechanics; alertness; Electromyography; Cebus; Mastication; Cebus/*physiology; cebus apella; 
experimental conditions; platyrrhine; Feeding Behavior/classification; Mastication/*physiology 
 

https://doi.org/10.1002/ajp.20421
https://doi.org/10.1002/ajpa.21514


 

166 
 

Volfova, M., Machovcova, Z., Schwarzenberger, F., Voslarova, E., Bedanova, I., & 
Vecerek, V. (2020). Non-invasive assessment of adrenocortical activity as a measure of 
stress in ring-tailed lemurs (Lemur catta). Berliner und Munchener Tierarztliche 
Wochenschrift, 133(1–2), 28–35. https://doi.org/10.2376/0005-9366-18078  
 
Keywords: Biological validation; chemical restraint; enzyme immunoassay; faecal analysis; 
glucocorticoid metabolites; Lemur catta; ring-tailed lemur; sedation; stress; stress response 
 
Case Studies 
 
Description: Here are eleven case studies involving anesthesia or analgesia use in individual 
nonhuman primates, including Howler monkeys, Owl monkeys, Spider monkeys, Titi monkeys, 
Capuchin monkeys, Mangabeys, African green monkeys, Patas monkeys, Squirrel monkeys, 
Tarsiers, and Prosimians. 
 
Results (11): 
 
Backues, K. A., Hoover, J. P., Bahr, R. J., Confer, A. W., Chalman, J. A., & Larry, M. L. 
(2001). Multifocal pyogranulomatous osteomyelitis resembling chronic recurrent multifocal 
osteomyelitis in a lemur. Journal of the American Veterinary Medical Association, 218(2), 
250-253+213. Scopus. https://doi.org/10.2460/javma.2001.218.250  
 
Keywords: Male; article; nonhuman; human; osteomyelitis; corticosteroid; isoflurane; gamma 
interferon; Chronic Disease; Radiography; clinical feature; nonsteroid antiinflammatory agent; 
Recurrence; recurrent disease; amoxicillin plus clavulanic acid; immunomodulating agent; 
differential diagnosis; Anti-Inflammatory Agents, Non-Steroidal/therapeutic use; prosimian; 
radiodiagnosis; *Lemur; Aspirin/therapeutic use; Biopsy, Needle/veterinary; Femur/diagnostic 
imaging/pathology; Forelimb/diagnostic imaging/*pathology; Hindlimb/diagnostic 
imaging/*pathology; Histocytochemistry/veterinary; Lameness, Animal/diagnosis/drug 
therapy/pathology; Osteomyelitis/diagnosis/drug therapy/pathology/*veterinary; 
Radius/diagnostic imaging/pathology; Tibia/diagnostic imaging/pathology; Ulna/diagnostic 
imaging/pathology 
 
Bagardi, M., Bassi, J., Stranieri, A., Rabbogliatti, V., Gioeni, D., Magnone, W., & Pigoli, C. 
(2021). Chylopericardium effusion in a Lac Alaotra bamboo lemur (Hapalemur 
alaotrensis). Animals, 11(2), 1–10. Scopus. https://doi.org/10.3390/ani11020536  
 
Keywords: Animal experiment; animal tissue; nonhuman; Article; computer assisted 
tomography; ketamine; female; meloxicam; histopathology; hypotension; propofol; 
dexmedetomidine; triacylglycerol; methadone; cardiomegaly; echography; echocardiography; 
anorexia; tachypnea; contrast medium; enrofloxacin; adult respiratory distress syndrome; 
coughing; thorax radiography; Zoo animals; atelectasis; Chylopericardium; computed 
tomographic angiography; contrast-enhanced ultrasound; hepatomegaly; lymphedema; 
LymphoCT; lymphocytopenia; pericardial effusion; pericardiocentesis; prednisolone; semfortan; 
thoracocentesis 
 

https://doi.org/10.2376/0005-9366-18078
https://doi.org/10.2460/javma.2001.218.250
https://doi.org/10.3390/ani11020536


 

167 
 

da Silva, A. M., dos Santos, D. M., da Luz Flores, C. P., Machado, M. P., & Tome Melo, A. 
L. (2021). Anesthesia and Hematological and Electrocardiographic Changes in the 
Emergency Care of a Hooded Capuchin (Sapajus cay). Acta Scientiae Veterinariae, 49. 
https://doi.org/10.22456/1679-9216.105088  
 
Keywords: Anesthesia; anesthesiology; capuchin monkey; chemical restraint; emergency care; 
electrocardiogram; hooded capuchin monkey; ketamine; Sapajus cay 
 
Kohl, M., Bourgeois, A., Petit, T., Papaxanthos, M., Louvet, A., Duconseille, A. C., 
Lemberger, K., Hano, C., & Chain, N. (2015). Dentigerous cyst in the nares of a juvenile 
white crowned mangabey (Cercocebus atys lunulatus) treated successfully by minimal 
invasive surgery. In Proceedings of the International Conference on Diseases of Zoo and 
Wild Animals, May 13th-16th, 2015, Barcelona, Spain (C. A. Szentiks & A. Schumann, Eds.; 
p. 50). Leibniz Institute for Zoo and Wildlife Research; CAB Abstracts. 
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153289016&site=eho
st-live 
 
Keywords: Developed Countries; Europe; European Union Countries; Mediterranean Region; 
OECD Countries; Western Europe; anesthesia; clinical picture; cancers; Non-Communicable 
Diseases and Injuries of Animals; Veterinary Pharmacology and Anaesthesiology; Diagnosis of 
Animal Diseases; 86; Animal Surgery and Non-drug Therapy;  Cercocebus atys lunulatus 
 
Merlin, T., & Veres-Nyéki, K. (2017). The use of atracurium in an anaesthetized ring-tailed 
lemur (Lemur catta). Veterinary Anaesthesia and Analgesia, 44(6), 1403–1405. Scopus. 
https://doi.org/10.1016/j.vaa.2017.05.006 
 
Keywords: Female; nonhuman; saphenous vein; veterinary medicine; body temperature; 
buprenorphine; anesthesia induction; midazolam; medetomidine; sevoflurane; blood pressure 
measurement; Letter; Corneal Injuries; general anesthesia; artificial ventilation; incision; 
electrocardiography; endotracheal intubation; pulse oximetry; neuromuscular blocking agent; 
Neuromuscular Nondepolarizing Agents; end tidal carbon dioxide tension; case report; 
Lemuridae; Lemur; Lemur catta; extubation; foreign body; muscle contraction; atracurium 
besilate; oxygen supply; Atracurium; blepharospasm; cornea injury; cornea surgery; Eye Foreign 
Bodies; intraocular foreign body; maximal inspiratory pressure; nerve stimulation 
 
Ozawa, S., Guzman, D. S.-M., Palm, C. A., Robertson, J., Norvall, A., Choi, E., Roy, M., 
Paul-Murphy, J., & Culp, W. T. N. (2021). Neoureterocystostomy and urethral stent 
placement in a black-handed spider monkey (Ateles geoffroyi). Journal of Zoo and Wildlife 
Medicine, 52(2), 843–848. Scopus. https://doi.org/10.1638/2020-0131  
 
Keywords: Female; animal experiment; nonhuman; Article; autopsy; computer assisted 
tomography; pathology; ketamine; procedures; laparotomy; fluoroscopy; veterinary medicine; 
buprenorphine; meloxicam; isoflurane; histopathology; midazolam; oxygen; creatinine; protein; 
vomiting; operation duration; urinary tract infection; body weight loss; catheterization; 
echography; general anesthesia; Stents; blood cell count; proteinuria; Animals, Zoo; hematuria; 
laparoscopy; maropitant; urea nitrogen blood level; amoxicillin plus clavulanic acid; case report; 

https://doi.org/10.22456/1679-9216.105088
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153289016&site=ehost-live
https://search.ebscohost.com/login.aspx?direct=true&db=lah&AN=20153289016&site=ehost-live
https://doi.org/10.1016/j.vaa.2017.05.006
https://doi.org/10.1638/2020-0131


 

168 
 

zoo animal; Monkey Diseases; abdominal radiography; lethargy; leukocytosis; monocytosis; 
extubation; Cystotomy; dysuria; abdominal distension; acidemia; Ateles geoffroyi; clavulanate 
potassium; crystalloid; cystostomy; extravasation; hyperkalemia; hyperphosphatemia; 
hypochloremia; iopamidol; neoureterocystostomy; nitinol; prazosin; pyelonephritis; spider 
monkey; uremia; Ureter; urethrography 
 
Pentsou, K., & Huuskonen, V. (2020a). Combination of intramuscular alfaxalone, 
butorphanol, and midazolam as a novel immobilization protocol in 3 ring-tailed lemurs 
(Lemur catta). Irish Veterinary Journal, 73(1). Scopus. https://doi.org/10.1186/s13620-020-
00163-1  
 
Keywords: Immobilization; animal experiment; nonhuman; Article; computer assisted 
tomography; male; limb amputation; wound healing; follow up; lidocaine; paracetamol; 
midazolam; bradycardia; hypotension; hypothermia; sevoflurane; butorphanol; Alfaxalone; 
Immobilization; hospitalization; arterial pressure; general anesthesia; artificial ventilation; 
endotracheal intubation; Biological Resources (Animal); PP710;  Veterinary Pharmacology and 
Anaesthesiology; Physiology and Biochemistry (Wild Animals); YY400; Animal Surgery and 
Non-drug Therapy;  Lemuridae; lemurs; Lemur catta; alfaxalone; Midazolam; flumazenil; 
Butorphanol; premedication; hypercapnia; hypoventilation; degloving injury; glycopyrronium; 
oxygen supply; Ring-tailed lemur 
 
Pentsou, K., & Huuskonen, V. (2020b). Correction to: Combination of intramuscular 
alfaxalone, butorphanol, and midazolam as a novel immobilization protocol in 3 ring-tailed 
lemurs (Lemur catta) (Irish Veterinary Journal, (2020), 73, 1, (9). Irish Veterinary Journal, 
73(1). Scopus. https://doi.org/10.1186/s13620-020-00180-0  
 
Perez, J., Ramirez, M., & Hernandez, C. A. (2008). Surgical intervention for removing 
intestinal Prosthenorchis sp in a captive white-footed tamarin (Saguinus leucopus). Revista 
Colombiana de Ciencias Pecuarias, 21(4), 608–613.  
 
Keywords: Acanthocephala parasites; anesthesia in primates; enterotomy in primates; Saguinus 
leucopus; white-footed tamarin 
 
Portier, K., Viguier, E., & Quintard, B. (2016). The anaesthetic management of a lemur 
(Prolemur simus) undergoing craniotomy for brain tumour resection. Veterinary Record 
Case Reports, 4(1), e000332. CAB Abstracts. https://doi.org/10.1136/vetreccr-2016-000332  
 
Keywords: Hemorrhage; bleeding; anesthesia; cerebrum; critical care; cancers; Other Wildlife 
Diseases; Veterinary Pharmacology and Anaesthesiology; Zoology of Wild Animals 
(Vertebrates and Invertebrates) (General); Pathogen, Pest, Parasite and Weed Management 
(General); Lemuridae; bamboo; lemurs; brain disorders; Prolemur simus 
Vnuk, D., Musulin, A., Kreszinger, M., Pećin, M., Bata, I., Žubčić, D., & Lemo, N. (2009). 
Balanced anesthesia in the capuchin monkey (Cebus capucinus)—A case report. Veterinarski 
Arhiv, 79(4), 421–428. Scopus.  
 

https://doi.org/10.1186/s13620-020-00163-1
https://doi.org/10.1186/s13620-020-00163-1
https://doi.org/10.1186/s13620-020-00180-0
https://doi.org/10.1136/vetreccr-2016-000332


 

169 
 

Keywords: Developed Countries; Europe; European Union Countries; Mediterranean 
Region; Anesthesia; Fentanyl; Southern Europe;  Veterinary Pharmacology and 
Anaesthesiology; Animal Surgery and Non-drug Therapy;  Cebus; Cebidae; Balkans; 
Capuchin monkey; Cebus capucinus 
 
Human Pain and Nociception Research, Pharmacology, and Drug 
Development 
 
Description: These articles describe using other species of nonhuman primates as models for 
studying pain and nociception in humans as well as for drug development, pharmacokinetics, and 
pharmacodynamics. Primate models covered in this section include Howler monkeys, Owl 
monkeys, Spider monkeys, Titi monkeys, Capuchin monkeys, Mangabeys, African green 
monkeys, Patas monkeys, Squirrel monkeys, Tarsiers, and Prosimians. 

Results (14): 
 
Allen, R., Granger, A., & Dykstra, L. (2001). LY235959 potentiates the antinociceptive 
effects morphine, 1-methadone, levorphanol, butorphanol, and buprenorphine in a primate 
titration procedure. FASEB Journal, 15(5), A910–A910.  
 
Keywords: Analgesics; antinociceptive effects; buprenorphine; butorphanol; Cebidae; 
levorphanol; l-methadone; meeting abstract; morphine; non-specific motor effects; 
pharmacology; shock; squirrel monkey 
 
Allen, R. M., & Dykstra, L. A. (2001). N-methyl-D-aspartate receptor antagonist potentiate 
the antinociceptive effects of morphine in squirrel monkeys. Journal of Pharmacology and 
Experimental Therapeutics, 298(1), 288–297. Scopus.  
 
Keywords: Male; animal experiment; animal model; article; nonhuman; priority journal; 
controlled study; shock; Dose-Response Relationship, Drug; dose response; Drug Therapy, 
Combination; Pain Measurement; Analgesics; antinociception; Analgesics/*pharmacology; 
Analgesics, Opioid; Receptors, N-Methyl-D-Aspartate; Morphine; Saimiri; n methyl dextro 
aspartic acid receptor blocking agent; dizocilpine; Dizocilpine Maleate; Excitatory Amino Acid 
Antagonists; drug potentiation; Drug Synergism; Analgesics, Opioid/*pharmacology; squirrel 
monkey; Excitatory Amino Acid Antagonists/*pharmacology; Morphine/*pharmacology; 
Dizocilpine Maleate/pharmacology; morphine derivative; Isoquinolines; 3 amino 1 hydroxy 2 
pyrrolidinone; decahydro 6 phosphonomethyl 3 isoquinolinecarboxylic acid; glycine receptor 
antagonist; Isoquinolines/pharmacology; Receptors, N-Methyl-D-Aspartate/*antagonists & 
inhibitors; Pain Measurement/*drug effects; Receptors, N-Methyl-D-Aspartate/physiology 
 
Allen, R. M., Granger, A. L., & Dykstra, L. A. (2002). Dextromethorphan potentiates the 
antinociceptive effects of morphine and the δ-opioid agonist SNC80 in squirrel monkeys. 
Journal of Pharmacology and Experimental Therapeutics, 300(2), 435–441. Scopus. 
https://doi.org/10.1124/jpet.300.2.435  
 

https://doi.org/10.1124/jpet.300.2.435


 

170 
 

Keywords: Male; animal experiment; article; nonhuman; priority journal; controlled study; 
shock; motor activity; Pain Measurement; morphine; antinociception; Analgesics, Opioid; 
Electroshock; n methyl dextro aspartic acid receptor; Receptors, N-Methyl-D-Aspartate; 
Morphine; Conditioning, Operant; Saimiri; drug tolerance; Dizocilpine Maleate; Excitatory 
Amino Acid Antagonists; drug potentiation; Drug Synergism; Analgesics, 
Opioid/*pharmacology; Piperazines; squirrel monkey; mu opiate receptor; dose time effect 
relation; Pain Measurement/drug effects; Morphine/*pharmacology; Dizocilpine 
Maleate/pharmacology; 4 [alpha (4 allyl 2,5 dimethyl 1 piperazinyl) 3 methoxybenzyl] n,n 
diethylbenzamide; Benzamides; Receptors, Opioid, delta; Antitussive Agents; 
dextromethorphan; Dextromethorphan; Isoquinolines; Pyrrolidinones; 
Isoquinolines/pharmacology; Excitatory Amino Acid Antagonists/pharmacology; 
Piperazines/*pharmacology; Conditioning, Operant/drug effects; Benzamides/*pharmacology; 
Antitussive Agents/*pharmacology; Dextromethorphan/*pharmacology; 
Pyrrolidinones/pharmacology; Receptors, N-Methyl-D-Aspartate/*antagonists & inhibitors; 
Receptors, Opioid, delta/*agonists 
 
Carey, G. J., & Bergman, J. (2001). Enadoline discrimination in squirrel monkeys: Effects 
of opioid agonists and antagonists. Journal of Pharmacology and Experimental 
Therapeutics, 297(1), 215–223. Scopus.  
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Dykstra, L. A., Granger, A. L., Allen, R. M., Zhang, X., & Rice, K. C. (2002). 
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Keywords: Male; Time Factors; time; animal experiment; article; nonhuman; priority journal; 
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C. S., Burbano, R. M. R., & Bahia, M. O. (2021). Genotoxic and cytotoxic effects of the 
drug dipyrone sodium in African green monkey kidney (Vero) cell line exposed in vitro. 
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histology; immunohistochemistry; anesthesia; autonomic nervous system; Feasibility Studies; 
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Web Resources 
 

General Resources: 
 

Choosing An Anesthetic Learning Module, National Centre for the Replacement, 
Refinement, and Reduction of Animals in Research (NC3Rs), 
https://module.researchanimaltraining.com/nc3rs/21-2/#/ 
 

https://doi.org/10.1016/j.neuroimage.2017.04.067
https://module.researchanimaltraining.com/nc3rs/21-2/#/


 

174 
 

Description: The NC3Rs offers online e-learning modules for laboratory animal professionals 
including this course which covers the principles of anesthesia for all laboratory species. The 
module covers such topics as choosing an inhalation or injectable anesthetic and balanced 
anesthesia. 
 
National Research Council. (2011). Guide for the Care and Use of Laboratory Animals: 
Eighth Edition. Washington, DC: National Academies Press. https://doi.org/10.17226/12910 
 
Description: The Guide is the standard in the United States for care and husbandry of laboratory 
animal species. Eighth edition also available in Japanese and Thai. 
 
IPS Captive Care Committee (2007). IPS International Guidelines for the Acquisition, 
Care and Breeding of Nonhuman Primates, Second Edition. International Primatological 
Society. 
http://www.internationalprimatologicalsociety.org/policy-statements-and-guidelines/ 
 
Description: These guidelines, prepared by the Captive Care and Breeding Committee, aim to 
promote good practice in the acquisition, care and breeding of primates and the enhancement of 
welfare. Includes translated editions into French, Spanish, Chinese, Japanese, and Thai. 
 
Primate Info Net. Wisconsin National Primate Research Center. 
https://primate.wisc.edu/primate-info-net/ 
 
Description: Primate Info Net (PIN) is designed to cover the broad field of primatology, 
providing original content and links to resources about non-human primates in research, 
education and conservation. Through e-mail lists, Google Groups and other resources, PIN also 
supports an informal “primate information network” comprised of thousands of individuals 
around the world working with non-human primates. 
 
Organizations 
 
Academy of Veterinary Technicians in Anesthesia & Analgesia (AVTAA). 
https://www.avtaa-vts.org/index.pml. 
 
Description: The Academy of Veterinary Technicians in Anesthesia and Analgesia (AVTAA) 
exists to promote interest in the discipline of veterinary anesthesia. The Academy provides a 
process by which a veterinary technician may become credentialed as a Veterinary Technician 
Specialist (Anesthesia & Analgesia). The Academy provides the opportunity for members to 
enhance their knowledge and skills in the field of veterinary anesthesia. Includes a free online 
library of resources on veterinary anesthesia. 
 
American Board of Veterinary Specialties (American Veterinary Medical Association). 
https://www.avma.org/education/veterinary-specialties. 
 
Description: There are 22 AVMA-Recognized Veterinary Specialty Organizations™ comprising 
46 distinct AVMA-Recognized Veterinary Specialties™. More than 16,500 veterinarians have 
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been awarded Diplomate status in one or more of these specialty organizations after completing 
rigorous postgraduate training, education, and examination requirements. Board-certified 
veterinary specialists serve animals and the public through collaboration and teamwork with 
primary care veterinarians, human medical professionals, research scientists, and public health 
officials. 
 
American College of Laboratory Animal Medicine (ACLAM). https://www.aclam.org/ 
 
Description: The American College of Laboratory Animal Medicine advances the humane care 
and responsible use of laboratory animals through certification of veterinary specialists, 
professional development, education and research. ACLAM produces publications about 
laboratory animal medicine, including Nonhuman Primates in Biomedical Research (2012) 
which has a chapter on Anesthesia and Analgesia in Nonhuman Primates. 
 
American College of Veterinary Anesthesia and Analgesia (ACVAA). https://acvaa.org/ 
 
Description: The American College of Veterinary Anesthesia and Analgesia exists to promote 
the highest standards of clinical practice of veterinary anesthesia and analgesia and defines 
criteria for designating veterinarians with advanced training as specialists in the clinical practice 
of veterinary anesthesiology. The ACVAA issues certificates to those meeting these criteria, 
maintains a list of such veterinarians, and advances scientific research and education in 
veterinary anesthesiology and analgesia. 
 
American Society of Primatologists (ASP). https://www.asp.org/ 
 
Description: The American Society of Primatologists is an educational and scientific 
organization whose purpose is to promote the discovery and exchange of information regarding 
primates, including all aspects of their anatomy, behavior, development, ecology, evolution, 
genetics, nutrition, physiology, reproduction, systematics, conservation, husbandry, and use in 
biomedical research. ASP’s website features pages on animal training, social housing, and 
environmental enrichment. The society also publishes the peer-reviewed journal, American 
Journal of Primatology. 
 
Association of British Wild Animal Keepers (ABWAK). https://abwak.org  
Description: ABWAK is a non-profit organization specializing in improving cooperation among 
wild animal keepers. The site has links to information about the journal Ratel, training and 
professional development, and job openings.  
 
Association of Primate Veterinarians (APV).  https://www.primatevets.org  
 
Description: The members of the APV are veterinarians working with nonhuman primates in 
zoos and research settings as well as breeders. 
 
Association of Veterinary Anesthetists (AVA). https://ava.eu.com/ 
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https://www.aclam.org/education-and-training/training-programs
https://www.aclam.org/publications
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Description: A group of veterinary surgeons and others (e.g. researchers, technicians, 
pharmacologists) who share an interest in animal anaesthesia, analgesia and animal welfare. 
AVA holds meetings twice a year at various venues in Europe which are open to all those who 
share common interest. The association brings together over 450 veterinary professionals 
working in more than 35 countries. 
 
Association of Zoos and Aquariums (AZA). https://www.aza.org/ 
 
Description: Formerly called the American Zoo and Aquarium Association, AZA is a nonprofit 
organization dedicated to the advancement of zoos and aquariums in the areas of conservation, 
education, science, and recreation. The AZA Office of Conservation and Science coordinates 
Taxon Advisory Groups (TAG) which monitor the status of particular species in captivity and 
provide recommendations on species management in captivity and with respect to conservation 
efforts. Primate TAGs include New World Primate, Old World Monkey, and Prosimian. TAGs 
prepare animal care manuals which are available for free download. Committees, such as the 
Behavior and Husbandry Advisory Committee, specialize in broad scientific areas and are 
coordinated to serve in advisory capacities for TAGs. The AZA holds regional and annual 
conferences at which environmental enrichment at zoos is often discussed. Services are geared 
towards member institutions, but anyone may contact members of these groups for information. 
There are fees for AZA membership, published membership directories, reports, and conference 
proceedings. 
 
EUPRIM-Net Project.  https://www.euprim-net.eu/  
 
Description: An EU funded project that networks eight European primate centers and is aimed at 
advancing knowledge and competence in biological and biomedical research, animal keeping 
and breeding. The project objectives focus on animal welfare, the standardization of procedures 
and methods, the enhanced availability of non-human primates and training for those working 
with primates.  
 
International Primatological Society 
(IPS).http://www.internationalprimatologicalsociety.org/  
 
Description: The International Primatological Society was created to encourage all areas of non-
human primatological scientific research, to facilitate cooperation among scientists of all 
nationalities engaged in primate research, and to promote the conservation of all primate species. 
The Society is organized exclusively for scientific, educational and charitable purposes.  
 
North American Veterinary Anesthesia Society (NAVAS). https://www.mynavas.org/. 

Description: The North American Veterinary Anesthesia Society (NAVAS) helps veterinary 
professionals and caregivers advance and improve the safe administration of anesthesia and 
analgesia to all animals. Includes resources section with practice guidelines, drug information 
and formularies, and pain assessment tools and scales. 

U.S. National Primate Centers 
 

https://www.aza.org/
https://www.aza.org/animal-care-manuals
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National Primate Research Centers. https://www.nprcresearch.org/primate/. Public 
website: https://nprc.org/ 
 
Description: There are seven National Primate Research Centers (NPRCs) that are specialized 
facilities for research using nonhuman primates (NHP). Staffed with experienced research and 
support personnel, each center provides the appropriate research environment to foster the 
development of NHP models of human health and disease for biomedical investigations. The 
NPRCs are affiliated with academic institutions and are accessible to eligible biomedical and 
behavioral investigators supported by research project grants from the NIH and other sources. 
The National Primate Research Centers were formerly called Regional Primate Research 
Centers. The name was changed in April 2002 to reflect the expanded role of the centers 
The NPRC website maintains online bibliography on Health and welfare research in captive and 
wild primates (2000 to present). 

• California National Primate Research Center, University of California-Davis, 
https://cnprc.ucdavis.edu/ 

• Oregon National Primate Research Center, Oregon Health and Science University, 
https://www.ohsu.edu/onprc 

• Southwest National Primate Research Center, Texas Biomedical Research Institute, 
https://snprc.org/ 

• Tulane National Primate Research Center, Tulane University, https://tnprc.tulane.edu/ 
• Washington National Primate Research Center, University of Washington, 

https://wanprc.uw.edu/ 
• Wisconsin National Primate Research Center, University of Wisconsin-Madison, 

https://primate.wisc.edu/ 
• Yerkes National Primate Research Center, Emory University, 

http://www.yerkes.emory.edu/ 
 

Additional Primate Centers and Animal Colonies 
 

Caribbean Primate Research Center, University of Puerto Rico, http://cprc.rcm.upr.edu/ 

Duke Lemur Center, Duke University, https://lemur.duke.edu/ 

Living Links: Center for the Advanced Study of Human and Ape Evolution (part of Yerkes 
National Primate Research Center, Emory University), 
https://www.emory.edu/LIVING_LINKS/ 

 

https://www.nprcresearch.org/primate/
https://nprc.org/
https://www.nprcresearch.org/primate/health-welfare-research.php
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https://tnprc.tulane.edu/
https://wanprc.uw.edu/
https://primate.wisc.edu/
http://www.yerkes.emory.edu/
http://cprc.rcm.upr.edu/
https://lemur.duke.edu/
https://www.emory.edu/LIVING_LINKS/
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