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Oxidative stress in the body occurs when the production of free radicals overwhelms the
antioxidant defence systems. This study aimed to investigate the effects of a combination of
dexmedetomidine, midazolam, butorphanol, and atropine (DMBA) as an anaesthetic on
plasma oxidative status in twelve raccoon dogs. Baseline measures were recorded prior to
anaesthesia, and then the animals were anaesthetised with the combination of
dexmedetomidine (25 ug/kg), midazolam (0.45 mg/kg), butorphanol (0.25 mg/kg), and
atropine (0.035 mg/kg). Temperature, respiratory rate, haemoglobin saturation by oxygen,
pulse rate, systolic arterial pressure, diastolic arterial pressure, and mean arterial pressure
were continually monitored. Blood pressure was significantly decreased at 30 to 60 min (P <
0.05). Pulse rate ranged from 96 to 123 bpm, without episodes of severe bradycardia or
tachycardia. Blood samples were collected from saphenous venipuncture at 0, 0.5, 1, and 24
h before, during, and after anaesthesia. Plasma superoxide dismutase, glutathione
peroxidase, and catalase activity, and malondialdehyde concentrations were measured by
colorimetry, and plasma vitamin E level was determined by high-performance liquid
chromatography. Superoxide dismutase and glutathione peroxidase activities increased
significantly (P < 0.05) at 0.5 h, and then gradually decreased to baseline values after 1 h.
Catalase activity increased significantly (P < 0.05) at 0.5 h, 1 h, and then gradually decreased
to baseline values after 24 h. There was no significant change in vitamin E level (P <
0.05).The concentration of malondialdehyde decreased significantly at 0.5, 1, and 24 h after
injection (P < 0.05). The results show that the administered dose of dexmedetomidine,
midazolam, butorphanol, and atropine has antioxidant effects in raccoon dogs. Our study is
the first to demonstrate that dexmedetomidine, midazolam, butorphanol, and atropine
exert antioxidant effects, which may be exploited to alleviate the stress of examination and
research at veterinary clinics.

Keywords:
anaesthesia; lipid peroxidation; oxidative stress; DMBA
References:

Ardestani Amin, Yazdanparast Razieh (2007): Antioxidant and free radical scavenging
potential of Achillea santolina extracts. Food Chemistry, 104, 21-29
https://doi.org/10.1016/j.foodchem.2006.10.066

Fragen Robert J. (1997): Pharmacokinetics and pharmacodynamics of midazolam given via
continuous intravenous infusion in intensive care units. Clinical Therapeutics, 19, 405-419
https://doi.org/10.1016/50149-2918(97)80126-9

Gerlach Anthony T., Dasta Joseph F., Steinberg Steven, Martin Larry C,, Cook Charles H.
(2009): A new dosing protocol reduces dexmedetomidine-associated hypotension in
critically ill surgical patients. Journal of Critical Care, 24, 568-574
https://doi.org/10.1016/j,jcrc.2009.05.015

Gillis Jane C, Benfield Paul, Goa Karen L. (1995): Transnasal Butorphanol. Drugs, 50, 157-175
https://doi.org/10.2165/00003495-199550010-00010

Impact factor (WoS)

2016: 0.434

5-Year Impact Factor: 0.764
SJIR (SCOPUS)

2017: 0.280 - Q2 (Veterinary
(miscellaneous))

Similarity Check

All the submitted manuscripts are
checked by the CrossRef Similarity
Check.

Abstracted/Indexed in

Agrindex of AGRIS/FAQO database
Animal Breeding Abstracts

CAB Abstracts

CNKI

CrossRef

Current Contents®/Agricu\ture,
Biology and Environmental
Sciences

Czech Agricultural and Food
Bibliography

DOAJ (Directory of Open Access
Journals)

EBSCO - Academic Search
Ultimate

FSTA (formerly: Food Science and
Technology Abstracts)

Google Scholar

J-CATE

Science Citation Index Expanded®
SCOPUS

TOXLINE PLUS

Web of Know\edgeSM

Web of Science®

Licence terms

All contents of the journal is freely
available for non-commercial
purposes, users are allowed to
copy and redistribute the material,
transform, and build upon the
material as long as they cite the
source.

Open Access Policy

This journal provides immediate
open access to its content on the
principle that making research
freely available to the public
supports a greater global
exchange of knowledge.

Contact

Mgr. Zuzana Karlikova
Executive Editor

phone: + 420 227 010 352
e-mail: vetmed@ecazv.cz

Address

Veterinarni Medicina
Czech Academy of Agricultural


https://www.cazv.cz/
https://www.facebook.com/Veterin%C3%A1rn%C3%AD-medic%C3%ADna-495465840815547/
https://www.agriculturejournals.cz/web/
https://www.agriculturejournals.cz/web/
https://www.agriculturejournals.cz/web/vetmed/
https://www.agriculturejournals.cz/web/about/
mailto:vetmed@cazv.cz
https://www.agriculturejournals.cz/web/vetmed/subscription/
https://www.agriculturejournals.cz/addArticle?journal=VETMED
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=63
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=62
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=61
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=60
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No1
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No2
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No3
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No4
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No5
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No6
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No7
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No8
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No9
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No10
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No11
https://www.agriculturejournals.cz/web/vetmed.htm?type=issue&volume=60&issue=No12
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=59
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=58
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=57
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=56
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=55
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=54
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=53
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=52
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=51
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=50
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=49
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=48
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=47
https://www.agriculturejournals.cz/web/vetmed.htm?type=volume&volume=46
https://www.agriculturejournals.cz/web/vetmed/editorial-board/
https://www.agriculturejournals.cz/web/agricecon/wp-content/uploads/sites/2/CAAS-JOURNALS-ETHICAL-STANDARDS_final_2018.pdf
https://www.agriculturejournals.cz/web/vetmed/wp-content/uploads/sites/12/LIST-OF-VOLUME-62-REVIEWERS.pdf
https://www.agriculturejournals.cz/web/vetmed/wp-content/uploads/sites/12/VETMED_authorDeclaration.pdf
https://www.agriculturejournals.cz/web/vetmed/wp-content/uploads/sites/12/VETMED_authorInstruction.pdf
https://www.agriculturejournals.cz/web/manuscript-submission-teplates/
https://www.agriculturejournals.cz/web/wp-content/uploads/authors_guide.pdf
https://www.agriculturejournals.cz/web/vetmed/fees/
https://manuscripts.vetmed.vri.cz/
https://www.agriculturejournals.cz/addArticle?journal=VETMED
https://doi.org/10.17221/8420-VETMED
https://www.agriculturejournals.cz/publicFiles/160381.pdf
https://doi.org/10.1016/j.foodchem.2006.10.066
https://doi.org/10.1016/S0149-2918(97)80126-9
https://doi.org/10.1016/j.jcrc.2009.05.015
https://doi.org/10.2165/00003495-199550010-00010
https://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fwww.agriculturejournals.cz%2Fweb%2Fvetmed.htm%3Fvolume%3D60%26firstPage%3D450%26type%3DpublishedArticle
https://www.crossref.org/crosscheck/index.html

For Reviewers

Reviewers' Guide

Reviewers login

Subscription

Glantzounis GK, Tselepis A.D., Tambaki A.P., Trikalinos T.A,, Manataki A.D., Galaris D.A,,
Tsimoyiannis E.C, Kappas A.M. (2001): Laparoscopic surgery-induced changes in oxidative
stress markers in human plasma. Surgical Endoscopy, 15, 1315-1319
https://doi.org/10.1007/s00464-001-0034-2

Halliwell Barry (1994): Free Radicals and Antioxidants: A Personal View. Nutrition Reviews,
52, 253-265 https://doi.org/10.1111/j.1753-4887.1994.tb01453 x

Hug H., Strand S., Grambihler A,, Galle J., Hack V., Stremmel W., Krammer P. H., Galle P.R. ():
Reactive Oxygen Intermediates Are Involved in the Induction of CD95 Ligand mRNA
Expression by Cytostatic Drugs in Hepatoma Cells. Journal of Biological Chemistry, 272,
28191-28193 https://doi.org/10.1074/jbc.272.45.28191

Jones David J,, Stehling Linda C., Zauder Howard L. (1979): Cardiovascular Responses to
Diazepam and Midazolam Maleate in the Dog. Anesthesiology, 51, 430-434
https://doi.org/10.1097/00000542-197911000-00012

Jurkovic Simona, Osredkar Josko, Marc Janja (2008): Molecular impact of glutathione
peroxidases in antioxidant processes. Biochemia Medica, , 162-174
https://doi.org/10.11613/BM.2008.016

Khinev S, Dafinova K, Tenchova V, Bakalova R (1994): The lipid peroxidation level and
antioxidant status of the plasma in patients operated on under propofol (Diprivan)
anesthesia. Khirurgiia 48, 23-25.

Kunisawa Takayuki, Nagata Osamu, Nagashima Michio, Mitamura Sayuri, Ueno Megumi,
Suzuki Akihiro, Takahata Osamu, Iwasaki Hiroshi (2009): Dexmedetomidine suppresses the
decrease in blood pressure during anesthetic induction and blunts the cardiovascular
response to tracheal intubation. Journal of Clinical Anesthesia, 21, 194-199
https://doi.org/10.1016/j.jclinane.2008.08.015

Little Ruth E., Gladen Beth C. (1999): Levels of lipid peroxides in uncomplicated pregnancy: a
review of the literature. Reproductive Toxicology, 13, 347-352
https://doi.org/10.1016/S0890-6238(99)00033-7

Mantz Jean, Josserand Julien, Hamada Sophie (2011): Dexmedetomidine: new insights.
European Journal of Anaesthesiology, 28, 3-6
https://doi.org/10.1097/EJA.0b013e32833e266d

Murrell Joanna C, Hellebrekers Ludo J (2005): Medetomidine and dexmedetomidine: a
review of cardiovascular effects and antinociceptive properties in the dog. Veterinary
Anaesthesia and Analgesia, 32, 117-127 https://doi.org/10.1111/j.1467-2995.2005.00233.x

Murthy T, Singh R (2009): Alpha 2 adrenoceptor agonist-dexmedetomidine role in
anaesthesia and intensive care: A clinical review. Journal of Anaesthesiology Clinical
Pharmacology 25, 267.

Naziro??lu Mustafa, Glinay Cihan (1999): The levels of some antioxidant vitamins,
glutathione peroxidase and lipoperoxidase during the anaesthesia of dogs. Cell
Biochemistry and Function, 17, 207-212 https://doi.org/10.1002/(SICI)1099-
0844(199909)17:3<207::AID-CBF830>3.0.C0O;2-3

Neri S, Mondati E, Bruno C (1993): Free radicals in anesthesia and the role of exogenous
antioxidants. Eur Rev Med Pharmaco European Review For Medical and Pharmacological
Sciences 16, 125-130.

Papich MG (1990): Veterinary pharmacology and therapeutics. Canadian Veterinary Journal:
Revue Veterinaire Canadienne 31, 52.

Portnoy LG, Hustead DR (1992): Pharmacokinetics of butorphanol tartrate in rabbits.
American Journal of Veterinary Research 53, 541-543.

Samuelson Paul N., Reves J. G, Kouchoukos Nicholas T., Smith L. R, Dole Kathleen M. (1981):

Hemodynamic Responses to Anesthetic Induction with Midazolam or Diazepam in Patients
with Ischemic Heart Disease. Anesthesia & Analgesia, 60, 802???809-
https://doi.org/10.1213/00000539-198111000-00007

Schroeder CA, Smith LJ (2011): Respiratory rates and arterial blood-gas tensions in healthy
rabbits given buprenorphine, butorphanol, midazolam, or their combinations. Journal of
the American Association for Laboratory Animal Science 50, 205-211.

Shen Shi, Yao Jing, Shi Yaqin (2014): Quantitative proton nuclear magnetic resonance for
the structural and quantitative analysis of atropine sulfate. Journal of Pharmaceutical and
Biomedical Analysis, 89, 118-121 https://doi.org/10.1016/j.jpba.2013.10.036

Sciences
Slezska 7,120 00 Praha 2, Czech
Republic


https://www.agriculturejournals.cz/web/wp-content/uploads/reviewers_guide.pdf
https://www.agriculturejournals.cz/addArticle?journal=VETMED
https://www.agriculturejournals.cz/web/vetmed/subscription/
https://doi.org/10.1007/s00464-001-0034-2
https://doi.org/10.1111/j.1753-4887.1994.tb01453.x
https://doi.org/10.1074/jbc.272.45.28191
https://doi.org/10.1097/00000542-197911000-00012
https://doi.org/10.11613/BM.2008.016
https://doi.org/10.1016/j.jclinane.2008.08.015
https://doi.org/10.1016/S0890-6238(99)00033-7
https://doi.org/10.1097/EJA.0b013e32833e266d
https://doi.org/10.1111/j.1467-2995.2005.00233.x
https://doi.org/10.1002/(SICI)1099-0844(199909)17:3%3C207::AID-CBF830%3E3.0.CO;2-3
https://doi.org/10.1213/00000539-198111000-00007
https://doi.org/10.1016/j.jpba.2013.10.036

Simeonova GP, Todorova II, Gadjeva V, Dinev DN (2004): Evaluation of lipid peroxidation
associated with three anesthetic protocols in dogs. Revue de Medecine Veterinaire 155,
602-605.

Valko Marian, Leibfritz Dieter, Moncol Jan, Cronin Mark T.D., Mazur Milan, Telser Joshua
(2007): Free radicals and antioxidants in normal physiological functions and human disease.
The International Journal of Biochemistry & Cell Biology, 39, 44-84
https://doi.org/10.1016/j.biocel.2006.07.001

Vannucchi CI, Jordao AA, Vannucchi H. (2007): Antioxidant compounds and oxidative
stress in female dogs during pregnancy. Research in Veterinary Science, 83, 188-193
https://doi.org/10.1016/j.rvsc.2006.12.009

Wright Seth W., Chudnofsky Carl R, Dronen Steven C, Wright Margaret B., Borron Stephen
W. (1990): Midazolam use in the emergency department. The American Journal of
Emergency Medicine, 8, 97-100 https://doi.org/10.1016/0735-6757(90)90192-3

Yaralioglu-Gurgoze Sema, Sindak Nihat, Sahin Tekin, Cen Osman (2005): Levels of
glutathione peroxidase, lipoperoxidase and some biochemical and haematological
parameters in gazelles anaesthetised with a tiletamin-zolazepam-—xylazine combination.
The Veterinary Journal, 169, 126-128 https://doi.org/10.1016/j.tvjl.2004.01.005

Zelko Igor N, Mariani Thomas J, Folz Rodney J (2002): Superoxide dismutase multigene
family: a comparison of the CuZn-SOD (SOD1), Mn-SOD (SOD2), and EC-SOD (SOD3) gene
structures, evolution, and expression. Free Radical Biology and Medicine, 33, 337-349

https://doi.org/10.1016/50891-5849(02)00905-X

Zhang Bing, Zehnder James L. (2013): Oxidative Stress and Immune Thrombocytopenia.
Seminars in Hematology, 50, el-e4 https://doi.org/10.1053/j.seminhematol.2013.06.011

download PDF

© 2018 Czech Academy of Agricultural Sciences


https://doi.org/10.1016/j.biocel.2006.07.001
https://doi.org/10.1016/j.rvsc.2006.12.009
https://doi.org/10.1016/0735-6757(90)90192-3
https://doi.org/10.1016/j.tvjl.2004.01.005
https://doi.org/10.1016/S0891-5849(02)00905-X
https://doi.org/10.1053/j.seminhematol.2013.06.011
https://www.agriculturejournals.cz/publicFiles/160381.pdf

