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ITUYECKHE U ITPABOBBIE ACHIEKTBI IPOBEAEHUS 9KCIHEPUMEHTAJIBHBIX
BUOMEJINIIUMHCKUX UCCJIEAOBAHHUU IN VIVO

Yacrte |1

© B.A. Jlunamos, /[.A. Cesepunos, A.A. Kproxos, A.P. Caaxsan

®I'bOY BO Kypckuii rocyiapcTBeHHbIN MEIUIIMHCKUN yHUBEepcuTeT Mun3apasa Poccun,
Kypck, Poccus

HcTopus onbITOB Ha )KMBOTHBIX HauMHaeTcs co BpeMEéH aHaroMa A. Bezanus (XVII B.), ko-
r7la SKCIIEPUMEHTBI Ha JKUBOTHBIX (BUBHCEKIIMH, OT JaT. VIVUS — KMBOM u Sectio — paccekanue,
JIOCTIOBHO — «pe3aTh MO KHUBOMY») MPOBOAUIUCH 0e3 00e300IMBaHNs U OTJIMYAIUCH Ype3BbIYaii-
HOM KEeCTOKOCThIO. B HacTosIiee BpeMsi UCIOIb30BaHUE J1a0OPATOPHBIX KUBOTHBIX PA3UTEIBHO
OTJIMYAETCS OT IEPBBIX ONBITOB U PErJIAMEHTUPYETCS ONPEJCIIEHHBIMU HOPMAaTUBHBIMU aKTaMHU.
Ilenvio BTOPOIi yacTu Haiiel pabOTHI SBISETCS aHAJIN3 MPABOBBIX ACTIEKTOB MCIOIb30BAHUS JKH-
BOTHBIX B 9KCIIEPHUMEHTAX iN VIVO, B T.4. OKa3aHHs UM aJICKBATHOTO aHECTE3MOJIOTHYECKOTO MOCO-
Ous. PaccMarpuBatoTCsi HOpMaTUBHBIE aKThl, pErilaMEHTHPYIOIINE IPUHIMIIBI paboThl ¢ Jabopa-
TOPHBIMH >KMBOTHBIMHM Ha Pa3JIMYHBIX dTanax SKCIIEPUMEHTA: YCJIOBMsSI COJEp’KaHUS U yXoja 3a
JKUBOTHBIMH, BKJIIOUYEHHUS B IKCIHEPHUMEHT, BEICHHE DKCIEPHUMEHTA, BBIBEIACHHE XKMUBOTHBIX W3
HKCIIEPUMEHTA U OIpe/eTieHHe CyAbObl )KUBOTHOIO Mocie 3KcnepuMenTa. O0CyKaaeTcst MexXIy-
HapojJHas U OTEUECTBEHHAss HOpMaTHBHas 0a3a M0 JJaHHOMY BONPOCY, B YACTHOCTHU TaKHUE JOKY-
MeHThl Kak EBpomneiickas KoHBeHIMs 0 3aliMTe MO3BOHOYHBIX YKMBOTHBIX, MCIOJB3YEMBIX IS
HKCIIEPUMEHTOB WJIM B HHBIX HayuHbix nemsx (18 mapra 1986 r., CrpacOypr), Hdupextuna
2010/63/EU Espomneiickoro ITapnamenta u CoBera EBpormeiickoro coro3a (22 cenrsops 2010 r.)
10 OXpaHe )KMBOTHBIX, UCIOIb3YEMbIX B HAYUHBIX LESAX U Np. 3axkaruenue. B HacTosiee BpeMs
CYILIECTBYET JIOCTATOYHOE KOJIMYECTBO HOPMATHUBHBIX aKTOB, PEIVIAMEHTUPYIOUIUX IMPOBEICHUE
IKCIIEPHUMEHTAIIBHBIX UCCIIe0BaHui iN ViVOo. OHaKo, OONBIIMHCTBO U3 HUX TPeOyeT 3HAYUTEIb-
HOU JTOpaOOTKH, C y4eTOM IOCIETHUX HOBOBBEACHUN B MEAMLIMHCKOW HAayKe U TEXHUKE. AKTY-
aJIbHBIM OCTAETCS U BOIPOC O KOHTPOJIE 33 MCIIOJIHEHUEM JaHHBIX HOPMATUBHBIX aKTOB, KOTOpBIE
B OOJIBIIIMHCTBE CBOEM HOCSIT pEKOMEHAATEIbHBIN XapakTep.

Knrouesvie cnosa: smuxa; sxcnepumenm, 1abOpamopHvle HCUBOMHbLE, OUOMEOUYUHCKUE
uccnedosanus, 0be3donuanue;, aHecmesuoi02udeckoe nocooue, I8MaHa3usl.

ETHICAL AND LEGAL ASPECTS OF IN VIVO
EXPERIMENTAL BIOMEDICAL RESEARCH OF THE CONDUCT
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History of experiments on animals began since the time of the anatomist Andreas Vesalius
(XVII century) when experiments on animals (vivisection, from Latin vivus, meaning «alive»
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and sectio, meaning «cuttingy», literally «cutting the living tissue») were conducted without
anesthesia and were extremely cruel. Nowadays use of laboratory animals considerably differs
from that in the time of the first experiments and is regulated by certain legal enactments. The
aim of the second part of our work is analysis of legal aspects of using animals in in vivo expe-
riments, in particular, provision of them with adequate anesthesiological support. Normative
acts regulating principles of work with laboratory animals in different stages of an experiment
are considered: animal care, inclusion into experiment, implementation of experiment, with-
drawal of animals from the experiment and determination of animals’ fate after the experiment.
International and Russian regulatory framework on this issue, in particular, such documents as
European Convention for the Protection of Vertebrate Animals Used for Experimental and Oth-
er Scientific Purposes (1986 March 18, Strasburg), Directive 2010/63/EU on Protection of Ani-
mals Used for Scientific Purposes, etc., are considered. Conclusion. At present there exists a
sufficient amount of normative enactments regulating implementation of in vivo experimental
research. However, most of them require further finalization taking into account recent innova-
tions in medical science and technology. The problem of control of execution of the normative
enactments which are in most cases advisory rather than mandatory, remains actual.

Keywords: ethics; experiment; laboratory animals; biomedical research; vivisection; in
vivo; anesthesia; euthanasia.

At present the most important prin- Aim of work — to consider legal aspects
ciple in the ethical and legal aspect of in of using animals in in vivo experiments on the
vivo experimental practice is the principle basis of the data published in the open litera-
of three «R» (William Russell, 1959) based ture, and to analyze mention of species of an-
on humane conduction of experiments on imals and of normative-legal enactments (di-
animals. Replacement — use of alternative rected to protection and procedure of in vivo
materials and methods such as tissue cul- experiments) in experimental thesis works on
tures (skin, endothelium, etc,) and of mi- specialty 14.01.17 (Surgery) carried out in the
croorganisms, replacement of vertebrate an- Russian Federation in recent 5 years.
imals with invertebrate ones, use of com- In XX century a necessity arose in es-
puter and mathematical methods of model- tablishment of international medical organ-
ing, exchange of information between izations, since that form of joining efforts
scientific schools to exclude unreasonable was considered to be most effective in
doubling. Reduction — a decrease in the struggling diseases especially of epidemic
amount of animals used in experiment, but ones that threatened development of eco-
so that their number remains sufficient for nomics, trade being a condition for devel-
evidentiality. Refinement — principle of im- opment of science, for expansion of con-
provement of an experiment according to tacts, exchange of information and imple-
which an experimenter minimizes pain, dis- mentation of joint scientific research. The
comfort and inconveniences inflicted on ex- result of this agreement was creation of
perimental animals, here, it is not a question international governmental and non-
of protection of an animal against an expe- governmental organizations for develop-
riment, but protection of it directly in the ment, realization and coordination of col-
course of research [1]. lective measures, for cooperation of coun-
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tries in the field of medical science and
healthcare. One of these organizations is
CIOMS (Council for International Organi-
zations of Medical Sciences) that in 1985
established eleven basic principles of
working with animals based on «three R»
concept. It follows from these principles
that an essential condition for development
of medico-biological knowledge and of
more perfect means of health protection
and for assurance of well-being of humans
and animals is an experiment on intact an-
imals (laboratory animals not subjected to
any experimental factors) of different spe-
cies. An important method is use of ma-
thematical models or of computer model-
ing and also creation of biological systems
in vitro. Besides, experiments on animals
should be conducted only after a thorough
consideration of its reasonability, that is, of
their significance for health of humans or
animals themselves and for progress of
biological knowledge [2,3].

The first document that regulated
treatment of animals used or intended to be
used in any experiment or in any other
scientific procedure, was European Conven-
tion for the Protection of Vertebrate Ani-
mals Used for Experimental and other
Scientific Purposes (Strasburg, 1986 March
18). The documents consists of 37 Articles
(where the basic terms used in the Conven-
tion, the aims of using animals are stated,
procedures of taking care of animals are de-
scribed, sources of animals ((special nurse-
ries)), institutions-users of animals are indi-
cated), and of two Annexes containing de-
scription of the requirements to manage-
ment of animals (Annex A), and to acquisi-
tion of statistical information (Annex B).
Annex A underwent last amendments in
2006 and served the basis of intergovern-
mental GOST standards on management
and care of animals for countries-members

of the CIS. In particular, GOST standard
33215-2014 «Guide for the Care and Use of
Laboratory Animals. Rules of Fitting of Fa-
cilities and of Organization of Procedures»,
GOST 33218-2014 «Guide for the Care and
Use of Laboratory animals. Rules of Care
and Management of Laboratory Rodents
and Rabbits»y, GOST 33218-2014 «Guide
for the Care and Management of Laboratory
Animals. Rules of Care and Management of
Nonhuman Primatesy», and some others. The
above documents were elaborated by a non-
commercial partnership Association of Spe-
cialists for Work with Laboratory Animals
(Rus-LASA) and are applicable in the terri-
tory of the Russian Federation. Ethical rules
and norms are described in the convention
in general declarative form [4,5].

Turning to history, it should be noted
that in the USSR there also existed docu-
ments regulating experiments on animals,
one of them was Order of Healthcare Minis-
try of the USSR Ne755 of 1977 August 12
«On Measures for Further Improvement of
Organizational Forms of Work with Use of
Experimental Animalsy». In this document a
detailed description of rules of management
of laboratory animals, conditions of keeping
animals in a vivarium (from Latin «vivus» —
alive) were stated. A vivarium is a building
or a special facility in a medico-biological
institution, research institute, laboratory, in-
tended for keeping laboratory animals and
used in experimental work or in the academ-
ic activity. Vivaria should provide normal
conditions for experimental animals, that is,
make existence of animals before, during
and after experiments maximally comforta-
ble (taking into account their physiological
peculiarities and demands). For example, the
dimensions of cages should permit free
movement of an animal. Depending of the
species of an animal, the following dimen-

POCCUNCKUA MEOUKO-BUONONMYECKUMA BECTHMUK
umeHu akagemuka WU.MN. NaBnoga. 2019. T. 27. Ne2. C. 245-257

247

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2019;27(2):245-57



OB30P

REVIEW

DOI:10.23888/PAVLOVJ2019272245-257

sions of cages are recommended: for mice
(10-20 animals) — 20x30x15 cm, for rats
(10-15 animals) — 33x45x20 cm, for guinea-
pigs (5-10 animals) — 48x45x20 c¢m, for rab-
bits (1-2 depending on age and breed) —
48x45x%30 cm. Dogs are kept in kennels with
dimensions not less than 2x2x2 m [6].

The most important conditions for
keeping animals in vivarium are: availability
of ventilated, illuminated, heated rooms,
provision of an animal with drinking water
and with food according to their physiologi-
cal demands (non-tilt drinking cups with
fresh water and special feeders); regular
cleaning of the room. Feeding of animals
should correspond to the established norms
(by weight, by products assortment and
quality). The rations should be diverse and
of full value (containing all the required nu-
trients: proteins, fats, carbohydrates, dietary
fibers, nitrogen-free extractive substances,
mineral substances and vitamins).The ra-
tions of laboratory animals should include
complete proteins containing essential ami-
no acids (mostly proteins of animal origin
present in milk, meat, fish, egg powder,
blood flour, fish flour, meat and bone meal).
Thus, laboratory rodents are usually fed on
plant food (hay, roots, grain, press cake)
with addition of the above mentioned prod-
ucts of the animal origin. The source of
mineral substances is Kkitchen salt, precipi-
tated and powdered chalk, bone flour or
bones (for cats and dogs), and also 0.02-
0.04% calcium chloride or mineral water.
Rabbits, guinea pigs, white rats and white
mice can be fed on grain of the wheat, bar-
ley, oats and maize in the form of mixtures.
For dogs, cats and rats boiled animal meat
may be used [7,8]. In vivaria a possibility
for rendering veterinarian care is provided
including days off and feast days, animals
are daily examined by a veterinarian accord-
ing to a plan of veterinary interventions.

At present the basic document con-
cerning rules of working with laboratory
animals is Directive 2010/63/EU of the Eu-
ropean Parliament and of the Council on
Protection of Animals Used for Scientific
Purposes of 2010 September 22. This Direc-
tive replaced the outdated document — Di-
rective 86/609/EEC [9,10]. The modern
document consists of 66 Articles and 8 An-
nexes where the aspect of ethical norms
alone contains a detailed description and
strict regulation of the requirements to a
procedure of ethical expertise of the con-
ducted research work, to methods of eutha-
nasia, to special education of personnel, and
also classification of procedures according
to the level of supposed pain and sufferings
inflicted on the animal in this procedure.

This document is mandatory for ex-
ecution by scientists of all countries of the
European Union, however, it has no force
of Law in the territory of the Russian Fed-
eration. Nevertheless, the influence of Eu-
ropean normative acts on the work of Rus-
sian researchers is realized through Euro-
pean, some American and the leading Rus-
sian scientific journals that require re-
searchers to observe the rules stated in the
Directive 2010/63/EU. In view of the fact
that Russian scientific workers performing
scientific research are obliged to publish
the obtained results in a peer-reviewed
journal, the requirements of the above
mentioned Directive, in fact, become obli-
gatory for them as well [11,12].

A document in the Russian Federation
that partly concerns ethical aspects of rela-
tion to laboratory animals, is Rules of Good
Laboratory Practice adopted in 2003 (ap-
proved by Order of Ministry of Health of
Russia No267 of 2003 June 19 and reap-
proved by Order of Ministry of Health, La-
bor and Social Development of Russia
Ne708n of 2010 August 23). The document
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set out the requirements to organization,
planning and implementation of preclinical
study of medical drugs for application in
medicine, to presentation of results and to
control of the quality of research in the ter-
ritory of the Russian Federation [13].

Here, the Rules contained Article 48
which said that the plan of preclinical study
should include «legal and ethical norms of
use of animals’, and also Article 58 stating
that in case of performing an experimental
study with use of animals, the report of the
results of preclinical study should include in-
formation about observance of legal and ethi-
cal norms of management of animals. With
this, the term «ethical norms» was not deter-
mined anywhere, and no references were giv-
en to any additional materials.

At present the document in effect in
the territory of the Russian Federation is
Rules of Good Laboratory Practice approved
by Order of Ministry of Health of Russia
Nel99n of 2016 April 1 «On Approval of
Rules of Good Laboratory Practice» (further:

Rules) [12,13]. The given Rules state the re-
quirements that regulate the quality of prec-
linical studies of drugs for medical applica-
tion, but any mention of ethical norms in this
document is absent [14].

In Article 17 of the Rules it is stated
that a necessary condition for experimental
study is a vivarium that meets sanitary-
epidemiological requirements, with reference
to Sanitary-Epidemiological rules SP (SR)
2.2.1.3218-14 «Sanitary-Epidemiological Re-
quirements to Organization, Fitting and Man-
agement of Experimental-Biological Clinics
(Vivaria)» approved by a decree of Chief
State Sanitary Doctor of the Russian Federa-
tion Ne51 of 2014 August 29. These rules
contain the requirements to management and
care of laboratory animals under normal
conditions [15].

In result of content-analysis of 50 the-
sis works under 14.01.17 code (Surgery) de-
voted to experimental studies (search depth
— b5 years), that were in the open access, the
following data were obtained (Table 1).

Table 1
Documents Used as Legal Framework in Conduction of in vivo Experiments
Animal Species | Rats | Mice | GuineaPigs | Rabbits | Dogs
Document
Declaration on Humane Treatment of Experimental 5 1 0 1 0
Animals of Helsinki (1975)
European Convention for Protection of Vertebrate 16 4 2 2 2
Animals (Strasburg, 1986)
Order on Ministry of Health of the USSR Ne755 of
1977 August 12 «On Measures for Further Improve- 4 1 1 2 0
ment of Organizational Forms of Work with Use of
Experimental Animalsy
Order of Ministry of Health of Russia Ne199n of
2016 April 1 «On Approval of Rules of Good Labor- 8 2 2 0 0
atory Practice»

It is important to note that in experi-
ments on animals researchers primarily rely
on the European Convention for the Protec-
tion of Vertebrate Animals (Strasburg,
1986) — 60% of the total amount of analyzed

works. Authors of only 24% works refer to
Order of Ministry of Health of Russia
Nel99n of 2016 April 1 «On Approval of
Rules of Good Laboratory Practice» in our
opinion, it can be attributed to relative
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«freshness» of this normative enactment and
to unawareness of researchers of it. Mention
of archaic documents containing obsolete
data, also confirms suggestion about a weak
legal background of experimenters.

According to the above mentioned Or-
der of Ministry of Health of Russia, vivaria
for keeping laboratory animals are placed in
separate buildings or separate facilities of the
organization with observation of sanitary-
epidemiological requirements to sanitary pro-
tection zones. A modern vivarium contains
separate rooms for keeping experimental an-
imals, quarantine, isolation ward, operation
room, manipulation room, rooms for euthana-
sia, for washing and disinfection of instru-
ments. Boxes for laboratory animals are pro-
vided with special equipment for disinfection
and reduction of microbial contamination of
air [16,17]. In planning of vivarium the prin-
ciple of division of the areas to «clean» and
«dirty» should be observed, and conditions
should be provided that exclude countercur-
rent or intersecting flows of the equipment,
inventory, vivarium personnel, and of labora-
tory animals with different degrees of epide-
miological danger. Conventional animals de-
livered to vivarium, are kept before experi-
ment in a special quarantine unit (mice, rats,
hamsters, guinea-pigs — 5-15 days; rabbits,
cats, dogs, mini-pigs — 20-30 days) isolated
from other rooms and equipped with auto-
nomous air supply system.

Requirements to quarantine units are
standard. The aims of quarantine are: registra-
tion of probable manifestations of infectious
diseases in animals, of clinical manifestations
of latent processes after stress situation, e.g.,
after transportation, etc.; in case of initiation of
an infectious disease — diagnostic examination
of an animal, assurance of safety of the per-
sonnel, of the main stock of animals and of the
environment. Animals suspected of an infec-
tious disease are subjected to comprehensive

laboratory examination. In case of confirma-
tion of an infectious disease by laboratory
tests, the animals of the given batch are elimi-
nated. The corpses are treated with disinfec-
tants and burnt. In case of detection of an in-
fectious disease the head of the quarantine
units informs the supplier and regional veteri-
narian service about it in written form [18,19].

Work of guarding, distribution, animal
breeding services in constituent entities of the
RF is under control of bioethical commission
(Commission for Control of Management and
Care of Laboratory Animals). It is an inde-
pendent agency with the staff having scientif-
ic/medical education, whose liabilities include
protection of rights, safety and well-being of
objects of research that are laboratory ani-
mals. This is implemented by consideration
and approval of a protocol of preclinical
study, of acceptability of researchers, instru-
ments, and also of methods and materials
supposed to be used in the experiment. The
main practical (expert) work is, as a rule, rea-
lized at the regional level [20].

Experts of bioethical commission pay
special attention to anesthesia and anesthesio-
logical support to which animals will be sub-
jected in a planned in vivo experiment. There-
fore, one of important conditions of an expe-
riment on animals is use of effective modern
means of anesthesia. Animals, unlike humans,
do not possess the second signaling system and
cannot describe the quality of pain. Moreover,
there exists a significant difference between
humans and animals in the ethological aspect.
If a human demonstratively conveys the pres-
ence of pain, for an animal external demon-
stration of pain, that is, of their temporary hel-
plessness, is often non-beneficial. Animals do
not often indicate physical pain by vocaliza-
tion, however, such behavior of animals
should not misinform an experimenter as to the
level of their well-being on exposure to da-
maging factors. To evaluate the extent of pain
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in the laboratory conditions, different tests are
used. Thus, in rats this test consists in evalua-
tion of the time period during which they are
tolerant to exposure of the tail to heating. The
same test is used with pigs to evaluate effec-
tiveness of anesthetic drugs. There also exist
other more extremal kinds of testing the pain
level. For example, indexing of arthritic pain or
burning feeling after subcutaneous introduction
of a certain dose of formalin [21,22].

Methods of analgesia (Table 2) in-
tended for maximal possible elimination of
long-term damages, pain, suffering or anxie-
ty, should be used in every invasive proce-
dure along its entire length. Interventions that
are not referred to short-term or minimal,
should be performed with use of proper seda-
tive, analgesic or narcotic means in com-
pliance with the modern norms accepted in
veterinarian practice [23,24].

Table 2
Medical Drugs Used for Anesthesiological Support in Experimental Animals
(according to A.A. Bunatyan, V.M. Mizikov, 2011 [25])
Dose, Introduction Method
Medical Drug Mice Rats Hamsters Gu_mea Cats Rabbits Pigs Calf,
Pigs Sheep
Atropin, mg/kg 0.2-0.3; o 0.10-0.25; | 0.10-0.25; 0.3; 0.6-1.0; 0.3-2.0; 0.5-0.7;
' s/c s/c s/c s/c s/c s/c s/c
. 0.2; 1.0; 0.1; 2.0; 0.5;
Morphine, mg/kg slc slc o o slc slc slc B
Trimeperidin, 0.3;
mg/kg o B o B slc N B N
Fentanyl, ug/kg O'Sés’ 0.i1/§5, OI/;’ — — — — —
Droperidol, mgrkg 39.2; 1_2.5; 29.0; - - 0._125; 0.05-0.15; o
’ i/p ilp ilp i/m ilv
Chlorpromazine, o - o o 2.0; 0.025; - 0.5-5.0;
mg/Kkg i/m ilv i/m
Diazepam, mg/kg - o o o 0.015_-0.060; 1_2.5; 2.9-4.0; o
' ilv i/m ilm
Pentobarbital, 4.0; 0.26; 6.0-10.0; (100.0-120.0;| 30.0-40.0; 20.0-25.0;
mg/kg i/m ]20.0-30.0; ilv ilp ilp ilv B B ilv
Thiopental 30.0-50.0; | 60.0-80.0; | 15.0-20.0; 30.0-40.0;
sodium, mg/kg ilv iv i/v; ilp i/m
Sodium oxybate, 30.0-50.0; | 15.0-20.0;
mg/kg ilv ilv
. 25.0; 30.0-50.0; |100.0-150.0; | 8.0-10.0;
Propanidid, mg/kg — — — — iy iy iy im
Ketamine, mg/kg 5.0; 0.3-5.0; 5.0; 2.0-5.0; - 5.0; — 2.0-3.0;
' ilv ilv ilv ilv iv ilv
Rocuronium 23.0; 8.0-10.0;
bromide, mg/kg ilp o B o o o i/m o
. 140.0-400.0; 2.0-3.0;
Altesin, mg/kg — iy — — — — iy —
Suxametoinum 0.1; 0.1; 0.1; 0.1; 0.1; 1.0; 1.0-2.0; 1.0;
iodide, mg/kg iv iv iv iV iV ilv ilv iv
Tubocurarine 0,5; 7.5-15.0;
chloride, mg/kg o iv B B B o iv o
Tiletamine, 0,18mg/ | 4 mg/100 g (3 mg/100 g| 2.09/100 g 15.0 20.0-25.0 0.025
zolazepam, mg/kg (100 g; i/m i/m i/m i/m iV i/m i/m o

Note: i/v — intravenously; i/m — intramuscularly; i/p — intraperitoneally; s/c — subcutaneous-

ly, pr. — premedication; an. — anesthesia
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Table 3
Modern Methods of Euthanasia of Laboratory Animals
(according to Directive 2010/63/EU of the European Parliament and of the Council
on Protection of Animals Used for Scientific Purposes of 2010 September 22 [9])

g g
s | E
< 1% a %) © g =
Animal 5 =2 = 3 5 3 ° ¢ £ p=
Method T - - - - A 22 s g
< [n'd [n'd a Py 5
o 2 <
I S o
@) pd
Overdose with anesthetic drug 1 1 1 1 1 1 1 1 1
Air gun + + 2 + + - + - +
Carbon dioxide + + + - 3 + + + +
Displacement of cervical ver- + + + 4 5 6 + + +
tebrae
Concussion of the brain/blow i i i 7 8 9 10 + +
on the head
Decapitation + + + 11 12 + + + +
Electric discharge 13 13 - 13 - 13 13 13 +
Inert gases (Ar, Ny) + + + - - + + 14 +
Shooting off with bullets from
appropriate guns, other wea- + + 15 + + + 16 15 +
pons and ammunition

Notes: «+» — the method is used without additional instructions; 1 — if necessary, with pre-
liminary intake of sedatives; 2 — used only for large reptiles; 3 — used only in case of gradual fill-
ing of the chamber with carbon dioxide; not used for fetuses and newborn rodents; 4 — used only
for birds with weight under 1 kg; birds with weight more than 250 g should be preliminarily given
a sedative drug; 5 — used only for rodents with the weight under 1 kg; rodent with the weight more
than 150 g should preliminarily receive a sedative drug; 6 — used only for rabbits with the weight
under 1 kg; rabbits with the weight more than 150 g should be preliminarily given a sedative drug;
7 — used only for birds with the weight under 5 kg; 8 — used only for rodents with the weight un-
der 1 kg; 9 — used only for rabbits with the weight under 5 kg; 10 — used only for newborns;
11 — used only for birds with the weight under 250 g; 12 — used only in case if use of other
methods is impossible; 13 — requires special equipment; 14 — used only for pigs; 15 — used only
in field conditions by experienced shooters; 16 — used only in field conditions by experienced
shooters if use of other methods is impossible

In surgical interventions in experiments barbital, ketamine); inhalation analgesics
on animals the following groups of analgesics (isoflurane, diethyl ether, cyclopropane, me-
are used: no inhalation analgesics (pentobar- thoxyflurane, halothane). A researcher should
bital, thiopental sodium, phenobarbital, allo- be very careful in choice of a method and
POCCUNUCKUA MEOWKO-BUONMOINMYECKUN BECTHUK I.P. PAVLOV RUSSIAN MEDICAL

nmeHu akagemuka WU.M. NaBnoga. 2019. T. 27. Ne2. C. 245-257 252 BIOLOGICAL HERALD. 2019;27(2):245-57



DOI:10.23888/PAVLOVJ2019272245-257

OB30P

REVIEW

means of narcotization and of premedication
of laboratory animals (Table 2) [25]. Nowa-
days for premedication, as a rule, a combina-
tion of medical drugs is used analogous to
that used in clinical practice in surgical inter-
ventions on humans: M-cholinergic antagon-
ists (atropine), antihistamine drug (diphenhy-
dramine), neuroleptic (chlorpromazine), anxi-
olytic (diazepame). Insufficient anesthesio-
logical support (for example, use of only
myorelaxants, such as diplazin dichloride,
bis-dimethyl succinate bis-dimethyl sulphate,
etc.), induces a great resistance in an animal
which does not permit to reduce pain sensitiv-
ity and to perform the planned manipulations
in full volume, and increases share of risk that
may result in failure of the experiment and
even in death of an animal [26].

In modern experimental anesthesiology
Zoletil® is widely used which contains tileta-
mine hydrochloride and zolazepam hydroch-
loride as active substances. Zolazepam induc-
es anxiolytical and sedative effects, relaxation
of striated muscles and enhances analgesic
effect of the general anesthetic tiletamine.

According to the above stated ethical
norms, in the postoperative period after the
experiment the animal should receive pro-
fessional care and, if necessary, adequate
anesthesia.

Upon completion of any procedure a
decision is taken about preservation of ani-
mal’s life or scarification of it by a humane
method. The animal is sacrificed if there is
area son to suggest that it will constantly feel
pain and anxiety. If upon completion of the
procedure the animal is decided to be kept
alive, it must receive the required care and
should be under observation of a veterinarian
or of some other competent person [27].

The animal that remained mutilated or
non-viable (in result of an experiment or
another procedure) should be sacrificed in
due time with observation of all humanity re-

quirements. Euthanasia (from Greek &b —
good and favarog — death) is a deliberate in-
terruption of life with the aim of stoppage of
suffering [28]. On the one hand, with the help
of euthanasia an animal is released from suf-
ferings, besides, it permits to reduce financial
expenses on supporting life of an ill animal.
On the other hand, euthanasia contradicts re-
ligious convictions and moral principles of
the society; besides, in many countries it is
not possible to control correctness of imple-
mentation of this procedure [29].

At present, feasibility and humanity of
euthanasia continue to remain the subject of
dispute. Euthanasia is performed by a suffi-
ciently wide range of different methods (Ta-
ble 3). Besides medicinal methods, it is possi-
ble to use carbon monoxide and dioxide, de-
capitation, electric shock, cervical dislocation,
air embolism, etc. In recommendations of in-
ternational ~ zooprotective  organizations
(World Federation for the Protection of Ani-
mals, WFPA, International Society for the
Protection of Animals, ISPA, World Society
for the Protection of Animals, WSPA, Labor-
atory Animals Specialists Association, Rus-
LASA) it is stated that the most humane me-
thod of scarification is overdose of narcosis.
For this, a lethal dose of the anesthetic drug is
introduced, that is three timed the normal
dose required for effective dropping-off to
narcotic sleep [9]. Unacceptability of the me-
thod of euthanasia is determined by insuffi-
cient safety of the personnel and of the envi-
ronment, and also by infringement of ethical
norms in relation to laboratory animals.

In withdrawal of animals from the expe-
riment, a record about death is obligatorily
made stating the a ascertaining factors. The
corpse of an animal can be eliminated only
after death has been verified by a person re-
sponsible for work with animals or by an ex-
perimenter himself [1].
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Conclusion

So, each research work that suggests
conduction of an experiment on laboratory
animals should be carried out in com-
pliance with the national and international
normative-legal acts, in particular, with
the requirements of humane handling of
animals used in an experiment, such as
Directives of the European Parliament and
of the Council on Protection of Animals
Used for Scientific Purposes, and also

«local» regulating documents [Order of
Ministry of Health of Russia of 2016 April
01 Ne199n «On Approval of Rules of Good
Laboratory Practice» (registered in Minis-
try of Justice of Russia Ne43232 of 2016
August 15)]. However, despite abundant
normative system [9,14,15,29], the issues
concerning ethics and legal regulation of
experiments on animals remain open [30]
which may be due to advisory character of
the normative acts.
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