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ABSTRACT. The Aim of the Research. To analyse and summarize the data of modern literature on the use of rabbits for laboratory
experimental studies and substantiate the prospects for their further use.

Materials and Methods. The analytical methods such as collection of scientific information on the problem, analysis of literature data
from PubMed libraries as well as scientific generalization of the results obtained were used in the work.

Results and Conclusions. The principles of the prospects for the further use of rabbits for laboratory experimental studies have been sub-
stantiated. Thanks to certain scientific advances, ethical alternative scientific testing methods without the involvement of living beings
have already been developed and implemented. Exactly these methods help to get more reliable results. If in some scientific research
rabbits are no longer used, then in other directions on the contrary, every year the need to use these mammals for experimental studies
increases. And there is a well-reasoned explanation for this. Currently, there is no alternative to using rabbits for the production of anti-
bodies, recombinant proteins. Testing in laboratory animals is the best method for detecting phenomena such as cancer and birth defects.
Genetically modified rabbits are a new perspective for scientific research. With the development of new technologies, editing the genome,
especially CRISPR / Cas9 and its modifications, has made it possible with high efficiency to obtain a much larger number of transgenic
animals with precisely specified genetic modifications for solving a wide variety of problems. The use of animals in experiments is criti-
cally important for some areas of scientific research because the complexity of the structure of an organism cannot be duplicated in cell

culture or using computer models.
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Introduction. Research in experimental ani-
mals is the most reliable way to identify impor-
tant toxic properties of chemicals to assess risks
to human health and the environment. Why is
it necessary to use laboratory animals? People
and other living things such as plants, animals,
fungi, and bacteria are complex organisms. All
living organisms are composed of chemicals,
and chemical reactions involve all life process-
es, which are much more complex than just the
sum of individual reactions. When a test sub-
stance is introduced into the body of a labora-
tory animal, it interacts with many organs and
tissues. It often happens that by acting on one
process, you can cause unexpected reactions in
others. Sometimes it is appropriate to divide
the research into parts and find out how the
injected substance affects each process. The
experimenter can detect the various changes
that occur when a test substance meets a living
cell and draw appropriate scientific conclusions
or make specific recommendations.

The Aim of the Research. To analyse and
summarize the data of modern literature on
the use of rabbits for laboratory experimental
studies and substantiate the prospects for their
further use.
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Materials and Methods. The analytical
methods such as collection of scientific infor-
mation on the problem, analysis of literature
data from PubMed libraries as well as scientific
generalization of the results obtained were
used in the work.

The use of animals in experiments is very
important, because the complexity of the
structure of a living organism cannot be dupli-
cated in cell culture or using computer models.
Thus it is easy to study the metabolic mecha-
nism of the investigated substance, which can
change the structure of the substance. “The
dose makes the substance poisonous” both at
the level of an individual organ and at the level
of the organism. But we need to be able to
analyse not only how the substance acts, but
also the relationship between the dose admin-
istered to the animal and the dose delivered to
various organs and tissues of the body.

Rabbits are one of the most common labo-
ratory models for research. Rabbits were
domesticated in the sixth century, they have
been bred for many years, not only for meat
and fur, but they are also popular decorative
pets. The British Rabbit Council has recog-
nized 76 different breeds of rabbits, but for sci-




entific purposes the following breeds are main-
ly used such as New Zealand White rabbit,
Californian Giant rabbit, Flemish Giant rabbit
as well as American Dutch rabbit.

The New Zealand White rabbit (NZW) is
most commonly used in laboratory research. It
weighs between 2 kg and 5 kg and was bred in
the 1920s. This breed is less aggressive in
nature and has fewer health problems com-
pared to others. They are small and generally
docile, so they are easier to manipulate. They
are cheap to maintain, and they reproduce
well, moreover they have short life cycles
(pregnancy, lactation, and puberty) [6, 19].

Rabbits require a lower temperature for
maintenance than most other laboratory mam-
mals. The optimum temperature is between
16°—21°C. The rate of air exchange in the room
where the animals are kept is 10-15 volumes
per hour. Recommended daylight hours for
rabbits are from 12 to 14 hours. Adult animals
should be kept in individual mesh cages (0,90 x
0,60 x 0,45 m), located at a height of at least 0.8
cm from the floor so that excrement can fall
into the collecting trays [21].

In vitro, continuous feeding is recommend-
ed throughout the day and feed is provided ad
libitum, usually in the form of pellets. An adult
rabbit’s diet can consist of either fresh hay,
water, and fresh vegetables, or of ready-to-eat
pellets. The water should be changed daily, and
it should be available around the clock. Since
the body of rabbits is 58% water, they need to
drink at least 120 ml/kg of water per day. The
amount of fluid which is excreted is up to 50—
75 ml/kg daily. Due to the large amount of
urine excreted, the collecting trays need to be
cleaned frequently (by default, changed twice
a week). If water is insufficient, rabbits will
consume less feed; after three days without
water, they practically stop eating. Signs of
dehydration can be detected by looking at the
condition of the skin and fur. Rabbits need to
be carefully looked after and there should be a
daily observation schedule, even on weekends
and holidays. This is the standard [5, 10].

Newly arrived rabbits are recommended to
be quarantined for at least two weeks with daily
observation, as well as to be screened for the
most common diseases. Rabbits are easily
infected with Psoroptes (otodectes mange)
caused by the Psoroptes cuniculi mites. The
infection can damage the brain, olfactory
organ, as well as visual organ. Quarantine also
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contributes to adaptation to the environment
and daily routine in the animal house [7]. In
general, rabbits are timid and non-aggressive,
they are friends with each other, although
males can fight with each other upon reaching
maturity. Animals can play with both food and
water as well as with equipment, so they need
to be monitored to make sure their basic needs
are being satisfied. Rabbits are generally easy
to work with, but specialists require specialized
training. They usually push vigorously with
their hind legs when removed from a cage or
when a cage is maintained. If they are not held
correctly, there is a danger that they can break
their spine.

Before carrying out manipulations on ani-
mals, it is necessary to make sure that the sur-
face on which the rabbit will be placed for any
manipulations or procedures is not slippery:
rubber mats are better suited [21]. Daily
human contact reduces stress in rabbits during
work. It is necessary to wear protective gloves
every time. These animals can get nervous and
severely bite or scratch with their powerful
hind legs. It is not allowed to take rabbits by the
ears due to the high probability of dislocation
of the cervical vertebrae. They should be taken
with one hand by a large fold of skin on the
shoulder blades, with the other hand support-
ing under the hind legs. An experienced tech-
nician or researcher will, over time, have an
intuitive sense of how to handle rabbits. Some
animals instinctively become active in your
presence, but when they do not feel that they
are being watched, their behaviour may be
more obvious to identify problems. Posture
should be assessed quickly e.g. slouching indi-
cates discomfort or pain, imperfections in fur
can also indicate poor maintenance or lack of
it and is often a sign of a sick animal. You
should also pay attention to the accumulation
of furballs in the stomach. Care should be
taken to keep all of bottles with water at about
the same level because it could indicate a bottle
leak, or a rabbit not drinking properly. Also, an
overview of the trays can indicate the amount
of urine, as well as faeces in a particular ani-
mal. If rabbits are in wire cages rather than on
a hard floor, their feet should be regularly
examined for hock joint disease (pododermati-
tis) and their nails should be cut in time [18].

The most famous method of toxicity testing
on animals is the Draize Test, developed in
1944 by FDA toxicologists John Draize and
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Jacob Spines. It was first used to test cosmetics.
The procedure includes applying 0.5 mlor 0.5 g
of the test substance to the conjunctiva or to the
skin of an immobilized animal in conscious-
ness, then washing off the substance after a
while and fixing the consequences. Then the
animals are observed for 14 days to monitor the
signs of tissue damage. The test is usually done
on albino rabbits, although other types of ani-
mals, including dogs, are used. If the test causes
permanent damage to the eyes or skin, the ani-
mals are euthanized. If the product does not
cause irreversible damage, the animals can be
used for the next test [3, 20].

Louis Pasteur used rabbits to develop his
rabies vaccine. Medicine did not know any
means of combating rabies. It was well known
that if a rabid wolf, dog or other sick animal
bit, and a person got sick, then there was no
salvation, the injured person would die in
heavy pain. Pasteur found a way to weaken the
rabies virus; he made a vaccine based on a
dried spinal cord from a rabbit infected with
rabies [17].

For medical products such as vaccines,
drugs and medical equipment, rabbits are used
to test for pyrogenicity (the ability of a product
to cause fever) [8]. Pharmaceuticals are also
studied on rabbits, in particular, the irritating
effect upon intravaginal administration of the
test substance [11].

In addition, due to the high reproduction
rate, rabbits are also used to test embryotoxic-
ity and teratogenicity of test substances, find-
ing out the damage that a product can cause to
a pregnant female or a developing foetus.

Rabbits are the smallest and cheapest labo-
ratory animal from which serial semen samples
can be obtained for morphological and bio-
chemical evaluation as well as for fertility. The
female rabbit has an estimated reproductive
cycle and can be artificially fertilized with a
known amount of sperm during fertility test-
ing. These laboratory animals are extremely
valuable models for studying the effects of
chemicals or other irritants on the male repro-
ductive system [15]. Rabbits are also used in
basic and biomedical research as models for
studying diseases of the eyes, skin, heart and
immune system, asthma, cystic fibrosis, and
diabetes. The literature describes data that,
using experiments on rabbits, it became possi-
ble to investigate the mechanisms involved in
the production of insulin in diabetes [1].
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Another common use for rabbits is in the pro-
duction of polyclonal antibodies, which are
widely used for various research and diagnostic
purposes [24]. Rabbits are the standard model
in periodontal research. Rabbits are also part
of various studies, such as measuring the effect
of parathyroid hormone on osseointegration in
osteoporosis [16]. They have also been used in
research on arthrology and tendon healing [9].

Rabbits of the Watanabe breed suffer from
fatally high blood cholesterol levels (hypercho-
lesterolemia) due to a genetic defect. These
rabbits are being used as a model to improve
the treatment of children with this condition
and for general research on high cholesterol
levels in the body. The mechanisms of plaque
dissolution on the arterial walls were also stud-
ied in rabbits [25]. Research in rabbits in the
nineteenth century played a decisive role in the
discovery of the atropinesterase enzyme [13].

Rabbits are an excellent model system for
simulating the response of human tissues to
radiation from surgical lasers. Modern medi-
cine has many examples of the use of laser
technology, in particular, in eye surgery.
Undoubtedly, this was preceded by a scientific
search, and the models were rabbits.
Historically, rabbits have been used to differen-
tiate Mycobacterium tuberculosis from
Mycobacterium bovis. When simulating tuber-
culosis disease, rabbits develop a condition
that is similar in features to tuberculosis in
humans (granulomas with caseous necrosis).
To simulate the action of the human immun-
odeficiency virus, transgenic rabbits were cre-
ated in which the human CD4 gene has been
expressed [2]. The use of transgenic rabbit
models to elucidate the mechanisms involved
in disease pathogenesis is a new area of great
interest. Transgenic rabbits with altered
expression of certain genes were created in
1996 Duverger et al. [4] raised New Zealand
White rabbits with human apoA-1 in the liver,
in which the effect of increased expression of
apoA-1 on the propensity to atherosclerosis
was investigated. In recent years, using
CRISPR / Cas9 technology, genetically modi-
fied rabbits have been used in studies of human
diseases from X-linked hypophosphatemia,
muscular dystrophy [22] and hypertrophy [14]
to retinal degeneration [12] and atherosclero-
sis [23].

Results and Conclusions. Science has taken
a long step forward and has now developed and




implemented ethical alternative scientific
methods of testing without the use of animals
that provide more reliable results. When test-
ing cosmetics, instead of testing on rabbits,
alternative methods are used, such as studies
on cell culture, on artificial skin, as well as tests
on volunteers. More than 20 years ago, an
alternative Lal test was proposed to determine
the presence of pyrogenic impurities in a med-
icine; until now, rabbits have been widely used
for the pyrogenicity test.

But if in some areas of scientific research
rabbits are no longer used at all, then in others,
on the contrary, every year the number of rab-
bits used is rapidly increasing. A search for the
terms “rabbits” and “experimental model”
resulted in 34,837 journal articles published
between 1951 and 2020, of which more than
10,000 have been published over the past
decade. There is currently no alternative to
using rabbits for antibody production. It is the
smallest animal that can be used to produce
recombinant proteins in its milk or whey, both
on an experimental and commercial scale.
Testing in laboratory animals is the best
method for detecting consequences such as
cancer and birth defects.
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KPOJII AK FIOJIOTTYHA MOIEJIb JIUIA EKCIIEPUMEHTAJIBHHUX JIOC/II/I2KEHD
(02420 aimepamypu)
O.M. Tkauyk, T.B. Tkauyxk.
Jepacasne nionpuemcmeo «Haykosuii uenmp npesenmugroi mokcukonoeii, xapuoeoi ma XimiuHoi 0e3nexu
imeni akademixa JI.1. Medseds Minicmepcmea oxoporu 300pos’s Yipainu», m. Kuis, Ykpaina

PE3FOME. Mema po6omu. IIposecmu ananiz ma y3aeaabHumu OGHI Cy4acHoi aimepamypu wo0o 3a1y4eHHs Kpoaie das aabopa-
MOPHUX eKcnepumMeHmanvHux 00caiodcens ma o0rpyHmysamu nepcneKmus ixHo0eo no0abuio2o UKOPUCIAHHSL.

Mamepiaau ma memoodu. Y pobomi 3acmocosani ananimuuni Memoou: 30ip Haykoeoi ingopmauii 3a npobaemoro, ananiz aimepamyp-
Hux danux Oioniomex PubMed ma naykose y3aeanvherHs 00epucanux pesyibmamie.

Pesyavmamu ma eucrosxu. O0rpyHmo8aro npuHyUNY w000 nepcnekmus nooanbiloeo 6UKOPUCIAHHS KPOAie 045 nposederHs 1a0-
DPAMOPHUX eKCHepuUMeHmanbHux 0ocaiocens. 305Ky negHUM 00CAeHeHHAM HAYKU 8ice po3poOaeH0 ma 8nposaodceHo emuuHi anb-
MepHAMuUeHi Haykosi Mmemodu mecmyeants b6e3 3any4ents ycusux icmom. Came 6oHu i donomazaroms ompumamu 0iabut 00CMogipHi
pesyavmamu. Axuio 6 desskux Haykosux 00CaioiceHHAX KPoAaie 8dice He BUKOPUCIOBYIOMb, MO WO00 IHUUX HANPAMKI8 — HABNAKU 3
KOJICHUM DOKOM 3POCMAE HeOOXiOHicmb 3any4eHHs YuX ccasuie oas ekcnepumenmie. | yvomy € apeymenmoearne NOSACHEHHS.
Ha danuil vac nemae anvmepHamugu 6UKOPUCAHHS KPOAi6 04 8UPOOHUYMEA aHmumin, pekomoinanmuux oinkie. Tecmyeanus Ha
1a00PAMOPHUX MBAPUHAX — KPAUULL Memo0 GUABACHHS MAKUX S6Ull, K PaK i 6podiceni deghexmu. Ienemuuno moduixosani kpoai —
Ue Hosa nepcneKmuBa 0As Hayk08o2o nouLyky. 3 po3eumkom Hoeux mexuoaoeiii pedazysants eeromy, ocooauso CRISPR/Cas9 ma
11020 MOOUiKauiii, nocmara MoxcAUgicmo 3 GUCOKOK eqheKmusHicmio odepacysamu Habazamo Ginbuly KinbKicms mpaHceeHHux
mMeapuH 3 MOYHO 3a0aHUMU 2eHeMUUHUMU MOOUIKayiamu 045 po36’sI3aHHS Halpi3HOMaHimHiwux 3ada4. Bukopucmanus meapun 6
eKCHePUMEHMAX € KPUMUYHO 8AXNCAUBUM 045 0eSKUX HANPAMKI8 HAYKo8ux 0ocaidcers, adice ckaadnicmo 6y008u opeaniamy He
Modice 6ymu npodydab06aHa é Kyavmypi Kaimu ado 3a 00nomMoeoio KoMn 1omepHux mooeaeil.

Karonogi caosa: kpoai, ympumans, mecmy@anHs Ha mEaApUHax, 300pos’s Mo0UHU.

KPOITHKH KAK BHOJTOTMYECKASA MOJEJIb JII DKCITEPUMEHTAJIBHBIX HCCAEJOBAHUH
(0030p aumepamypot)
A.H. Tkauyk, T.B. Tkauyk.
Tocydapcmeennoe npeonpusmue « Hayunbiil yenmp npeseHmugHol MoKCUK0A0UU, NUWEBO U XUMUHeCKOl be3onachocmu
umenu akademuxa JI.U. Medseds Munucmepcmea 30pasooxpanenus Yxpauns», e. Kues, Yxpauna

PE3IOME. Ileab pabomot. IIposecmu ananu3 u 0000ujeHue OGHHbIX COBPEMEHHOI AUMePamypbl HO UCHONb308AHUK KPOAUKOB 045
1a00PaAMOPHbIX IKCHEPUMEHMANbHBIX UCCAe008aHUI U 000CHOBAHUS NEPCNEKMUE UX 0anbHeliuie20 UCHOAb308aHU.

Mamepuaavt u memodot. B pabome npumenervl anarumuyeckue memoovl: cO0p HAYHHOI UHGOPMayuLU no npodaeme, AHAAU3 AUMe-
pamypHwix 0anubix oudauomex PubMed u nayunoe 0600uierue noayueHHbix pe3yivmamos.

Pesyavmamot u 66160061. 060cHO8aHBL NPUHYUNDI OMHOCUMEABHO NEPCHEKMUG 0anbHelluiee0 UCNOAb30BAHUS KPOAUK08 045 Npogede-
HUSL 1a00PAMOPHbIX IKCNEPUMEHMANbHbIX Uuccaedosanuil. Hayka dasno waenyna eneped, u 6 Hacmosuyee epems pazpabomansl u
BHeOpeHbl ImuUecKue albmepHamueHsle HayuHble Memoodbl Mecmuposanus, no3e0AsUUe NoAYHUMY 6oaee JOCHOBePHbIe Pe3yab-
mamvi. B 00HUX HANPAGAEHUAX HAYMHbIX UCCA008AHUI KPOAUKO8 Nepecmany 6000uje UCnoab308amb, Mo @ pyeux — Haobopom, ¢
KaxcobiM 2000M UX UCNOAb308AHUE CIPEMUMENbHO yeeauuugaemcs. B nacmosauee apems nem aibmepHamuen UCnoAb308aHUs Kpo-
AUK08 04 NPOU3B00Cmea anmumen, PeKOMOUHAHMHbIX Oeakos. Tecmuposanue Ha AA0OPAMOPHBIX JCUBOMHBIX — AYMUILII MemOo0
BbISIBACHUS. MAKUX NOCAeOCMBUIL KaK PaK U 8podicderHble dehexmul. [enemuyecku moouduyuposartole Kpoauku — HOgble nepcnek-
mMugbl, KOMopbvle OMKPbIBAMCs 8 HayyHbiX ucciedosarusx. C passumuem HObIX MEXHOAORUL PeOaKMUPOBAHUS 2eHOMA, 0CODEHHO
CRISPR/Cas9 u e2co modugurayuii, cmano 603MONICHbIM € 8bICOKOL IPPeKMUBHOCMbIO NOAYHAMb BCe (0AbUIEE KOAUHECTBO MPAHC-
2CHHBIX JICUBOMHBIX € MOYHO 3A0AHHBIMU 2eHeMUYeCKUMU MOOUMUKAYUAMU 045 pelleHUs CAMblX PA3HO00pa3HbIX 3adad.
Hcnoavzosanue HcU80mHbix 6 IKCHEPUMEHMAX S6ASEMCS KPUMUHECKU 8ANCHBIM 045 HeKOMOPbIX HANPABACHUL HAYHHbIX UCCAe008a-
HUIL, NOCKOAbKY MAKAs CAOJICHOCMb CIPOEHUS OP2AHUZMA He Modicem Obimb npodyOAUPOBAHA 8 KyAbmype KAemoK Ui ¢ HOMOUibIO
KOMNbIOMepHbIX MoOenell.

Karouesvie caosa: kpoauku, cooepicanue, mecmupoganue Ha JHCUBOMHbIX, 300p06be 4ea06eKd.
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