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Abstract

Introduction. Giving general anesthesia to animals is an important element of experimental research during the development
and study of new veterinary drugs. Due to specific nature of general anesthesia and the need to use the potent sedatives and
hypnotics, it has always been posing a risk to laboratory animals. In the frame of present-day veterinary research, the problem
of proficient monitoring of anesthesia is extremely relevant, especially with regard to research involving laboratory rodents.
The aim of the study is to develop and optimize laboratory monitoring methods of general anesthesia in animals during
experimental studies of new veterinary drugs.

Materials and Methods. The study was conducted at the research laboratory of the Institute of Living Systems, DSTU, from
January to May 2024. The experiment involved 20 Wistar rats of both sexes weighing 300400 g that were subjected to
inhalation anesthesia with isoflurane, using an RWD R520 anesthesia machine. The laboratory monitoring protocols were
developed based on the electroencephalography (EEG), electrocardiography (ECG), respiratory rate, blood pressure, and
body temperature parameters. The condition of animal organs and systems was assessed by means of biochemical blood and
urine tests, as well as excretory function tests.

Results. An inhalation chamber connected to an anesthesia machine was designed for the study in rats. It allowed labor-
atory monitoring of animals’ condition during inhalation anesthesia by electrophysiological and functional methods. A
trial mode of the chamber using 2.0% isoflurane gas supply, at a flow rate of 2.0 1/min, and a withdrawal rate of 8.0 1/min
had proved to be the optimal protocol for administering general anesthesia to laboratory rats. Electrophysiological, bio-
chemical, and functional parameters demonstrated high tolerability of the anesthesia protocol used.

Discussion and Conclusion. The development proposed by the authors optimizes laboratory monitoring in animals during
general anesthesia, contributes to improvement of quality of experimental research results, facilitates the work of re-

searchers, and can be used during the development of new veterinary drugs.
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OPMZMH(IJle()e amnupudeckoe uccnedosanue

OnTuMu3zanMss MeTOA0B KOHTPOJIS o00miedi aHecTe3uM JAa0OPATOPHBIX SKMBOTHBIX IPH
pa3padoTKe U IKCHEPUMEHTAJIbHOM H3y4YeHHHU BeTEPUHAPHBIX NIPenapaToB
C.K Hlegexo - D4

JIoHCKOM rocy1apCTBEHHBII TeXHUUECKHI yHUBEpCUTET, T. PocToB-Ha-/lony, Poccuiickas ®enepanus

P< shebeko sk@mail.ru

AHHOTAIIMA

Beeoenue. OOmas aHecTe3Ws XUBOTHBIX SIBJSIETCS Ba)KHBIM DJIEMEHTOM O3KCIEPHMEHTAIBHBIX HCCIEHOBAHUM IpU
pa3paboTke W M3yYeHUH HOBBIX BETEPUHAPHBIX IpenaparoB. B cuimy cBoell criennpuky, He0OX0IUMOCTH MPUMEHEHHS
CHIIbHOZICHCTBYIOIINX CENAaTHBHBIX W THUITHOTHYECKHX CPEICTB, AHECTE3Wsl BCErJa NPEACTaBIsICT COOOH PHCK Uit
71a00paTOPHBIX )KUBOTHBIX. B HacTosmiee BpeMs B BETEPUHAPHBIX UCCIEIOBAaHMUAX OCTPO CTOUT IPOOIEeMa rpaMOTHOTO
aHECTE3HOJIOTHIECKOTO CONPOBOXKICHUS, OCOOEHHO mpu paboTe ¢ 1abOpaTOpHBIMH TpbI3yHamu. llens maHHOTO
HCCIE0BaHNS — pa3paboTKa M ONTUMM3ALMS METOIOB JIaOOPAaTOPHOTO KOHTPOJS OOIIel aHEeCTe3WH >KUBOTHBIX MPHU
MIPOBEJCHUH HKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNN HOBBIX BETEPUHAPHBIX MPENapaToB.

Mamepuanst u memoowt. ViccienoBaHue NpoBeAeHO Ha 6a3e HayqHO-UCCIIe0BaTeNnbCkoi 1abopatopun HCTUTYTa JKUBBIX
cuctem JII'TY B mepuon ¢ stHBaps mo mait 2024 r. B sxcnepumente yuactBoBano 20 kpsic nunun Wistar oGoux mosos
Mmaccoit 300400 r, KOTOpBIX MoBEPraIy 00l HHI JISIIMOHHOM aHECTE3UH C UCTIONIb30BaHWEeM N30(uTypaHa 1 HAPKO3HOTO
RWD R520. 71a00paTOPHOTO
ANIeKTpodHLEe(anorpaduy, MEeKTPOKapANOrpadiy, YaCTOTHl JbIXaHHs, apTePUAbHOTO JABJICHUS U TeMIepaTyphl Tela.

anmapara ITpoToKOJIBI KOHTpOJISE pa3pabaThiBali HA OCHOBE IOKasateJeit
OILIEHKY COCTOSIHUSI OPTAHOB M CHCTEM KHUBOTHBIX MPOBOIJIN C TIOMOIIBI0 OHOXUMUYECKUX UCCIIEIOBAHUI KPOBH, MOYHU U
roKaszaresiell BbIICTUTEIbHON (DYHKIIUU KUBOTHBIX.

Pezynomamot uccnedosanus. B xone uccnenoBaHuii Oblla CKOHCTPYMpPOBaHAa HMHIAISLMOHHAs Kamepa IJIS KpEIC,
MOAKIIOYaeMass K HapKO3HOMY MO3BOJSIIONAsE ~ MPOBOAUTH  J1aOOPATOPHBIA  KOHTPOJIb

BHCKTPO(I)I/ISI/IOHOFI/I‘IGCKI/IMI/I u (I)yHKLII/IOHaJ'IBHBIMI/I METOAaMH B YCJIOBHUAX PIHFaJ'I?[LIPIOHHOﬁ AHCCTC3HH. Anp06au1/m

anmapary,

KaMephbl TIPH peXHUMe IM0Jauu ra3a ¢ KoHueHTpauuend msoduypana 2,0 %, ckopoctsio nogauu 2,0 ji/MuH 1 otdopa 8,0
JI/MUH, 1T0Ka3aja, 4TO 3TO ONTUMAJIBHBIN IIPOTOKOJ OCYLIECTBIICHUs OOILEeH aHecTe3un y JIabopaTopHBIX KpbIc. [laHHbIE
ANEKTPOPU3NOIOTHYECKUX, OHOXUMUYECKUX M (DYHKIMOHAJIBHBIX IapaMeTPOB CBUAETEIbCTBOBAIN O XOPOILEH
MIEPEHOCUMOCTH UCIIOJIb30BAHHOTO aHECTE3UOI0THIECKOTO MPOTOKOMIA.

Obcyxycoenue u 3axkniouenue. llpennoxeHHas aBTOpcKas pas3pabOTKa ONTHUMU3UPYET Ja0OpaTOpHBIN KOHTPOJIb
’KUBOTHBIX ITPU MPOBEICHNUH O0IIeH aHECTE31H, CIIOCOOCTBYET MOBBIILICHUIO KAYECTBA PE3YJIBTATOB IKCIIEPHUMEHTATbHBIX
UCCIICIOBAHUI, obJerdaeT paboTy yYeHbBIX-HCCIEHOBATeNieii 1 MOXET OBITH HCIONB30BaHa NMPU Pa3paboTKe HOBBIX
BETEPUHAPHBIX MPEapaToB.

KamoueBnble cioBa: 061].[215[ aHECTEC3Mus, J'Ia60paT0pHLII7[ KOHTPOJIb, SKCIICPUMCHTAJIbHBIC HUCCIICOBAHUS, J'Ia60paT0pHLIC
KPBICHI, I/IHFEIJ'I?[].[I/IOHHHﬁ HApPKO3, HHTAJINUOHHAsA KaMepa, 3J'IGKTpO(1)I/ISI/IOJIOFI/I‘IeCKI/IG napaMeTpbl

Jos uuruposanusi. [ledexo C.K. OnTumMusanusi MeTo10B KOHTPOJIsE 001Ieii aHecTe3nu 1abopaTOpHBIX KUBOTHBIX MPU

pa3paboTKe U IKCIIEPUMEHTATIBHOM H3YUYE€HHH BETEPUHAPHBIX MpenaparoB. Bemepunapnas namonozus. 2026;25(2):25-33.
https://doi.org/10.23947/2949-4826-2026-25-2-25-33

Introduction. General anesthesia in animals is an inte-
gral part not only of veterinary practice but also of experi-
mental studies of veterinary drugs. Laboratory monitoring
of anesthesia is an important factor for its successful im-
plementation [1]. Due to its specific nature and the need for
potent sedatives and hypnotics, anesthesia evidently has al-
ways been posing a risk for laboratory animals, especially
for young and elderly animal specimens and animals with
induced pathologies [2, 3, 4]. Complications resulting from
general anesthesia manifest not only in deterioration of an-
imal's physiological functions and the state of all life sup-
port systems, but also in exacerbation of the pathological
process, which can even lead to death [5].

According to statistics, adverse reaction to anesthesia is
a quite widespread phenomenon in veterinary practice [6].
Poor recovery from general anesthesia in dogs is observed
in 29.1% of cases, with 55.5% of them requiring sedation
to control behavior [7]. In sick animals, anesthesia-related
mortality is 3.6 times higher than this figure in the overall
animal population (4.80% versus 1.35%) [2], moreover, in
sick dogs the probability of cardiac arrest caused by anes-
thesia is 23 times higher, and the probability of death is
24.5 times higher than in healthy animals [8]. Post-opera-
tive mortality is of particular concern in sick animals. Ac-
cording to some data, it reaches 47% in dogs, 61% in cats
and 64% in rabbits. In the overall animal population, rab-
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bits are the most susceptible to anesthesia-and sedation-re-
lated mortality, with the risk of death being 8 times higher
than that in dogs (1.39% versus 0.17%) [9].

Currently, the problem of proficient monitoring anes-
thesia when working with animals, along with proper ex-
amination, and adherence to recommendations is acute,
both in experimental research and in veterinary medicine
[10, 11]. This problem is especially relevant when working
with small rodents, which are the main test systems in bio-
medical research, due to their small size and metabolic
characteristics [12]. The opportunities of Russian scientists
in the field of experimental veterinary research are consid-
erably limited due to limited access to modern technolo-
gies, medicinal products, and equipment, especially those
used for monitoring general anesthesia in laboratory ro-
dents. Therefore, improving approaches to administering
general anesthesia and laboratory monitoring of the pro-
cess in the frame of experimental studies is of scientific
importance for improving animal safety.

The aim of the study is to develop and optimize the
methods for monitoring general anesthesia in laboratory
animals to improve the efficiency and safety of experi-
mental studies of new veterinary drugs.

Materials and Methods. The study was conducted at
the Pharmacology and Experimental Pathology Research
Laboratory of the Institute of Living Systems, DSTU
(Rostov-on-Don) from January to May 2024. Twenty
Wistar rats of both sexes weighing 300—-400 g were in-
volved in the experiment. All animals were kept on a
standard diet with free access to water in accordance with
acting sanitary standards [13].

The studies were conducted in compliance with the
general principles of bioethics [14] and Directive
2010/63/EU of the European Parliament and of the Council
“On the Protection of Animals Used for Scientific Pur-
poses” (Brussels, 2010) [15]. All manipulations causing
pain and suffering, and the withdrawal of animals from the
experiment was conducted using adjusted dosage of anes-
thesia and analgesia [16]. The protocol of the study was
verified by the Local Independent Ethics Committee of
DSTU (Resolution No. 4 of 09.10.2023).

General anesthesia of animals was performed using an
RWD R520 anesthesia machine for animals (RWD Life
Science, USA) and isoflurane (Laboratories Karizoo,
S.A., Spain).

Using the KOKS-2 cardiorespiratory complex for small
laboratory animals (Medical Computer Systems Ltd., Rus-
sian Federation), electrocardiography (ECG) was per-
formed, and heart rate (HR) and respiratory rate (RR) were
assessed [17, 18]. Blood pressure (BP) was assessed by
non-invasive plethysmometric method [19] using the “Sis-
tola” non-invasive blood pressure measurement system for
rodents with the “Phlogiston” heating platform (Neirobi-
otiks LLC, Russian Federation). Brain activity intensity
was assessed by electroencephalography (EEG) [20] using

the “Neiron-Spektr-1V" computerized electroencephalo-
graph for veterinary medicine (Neirosoft LLC, Russian
Federation). Animal body temperature (T) was measured
using a Zamer-1 veterinary digital rectal thermometer (ver-
sion 2 — rectal, Zamer LLC, Russian Federation). During
laboratory observations, the animals’ pedal, swallowing,
and pupillary reflexes were also assessed.

To assess the functional condition of the organs and sys-
tems of animals before and after anesthesia, a series of bio-
chemical studies of blood and urine were performed. Blood
was obtained from the caudal vein in an amount of up to 0.5
ml per draw. The glucose concentration in native blood was
determined using a OneTouch Verio Reflect glucometer
(LifeScan Europe GmbH, Switzerland). Creatinine content,
aspartate aminotransferase (AST) and alanine aminotrans-
ferase (ALAT) activity were determined in blood serum us-
ing “Diacon-DS” kits and a SPECTROstar Nano spectro-
photometer (BMG Labtech, Germany) [21]. Urine was ob-
tained using metabolic cages (OpenScience, Russian Feder-
ation) with a duration of collection for 2 hours. The creati-
nine content was also determined in urine, as well as the glo-
merular filtration rate (GFR) was calculated based on the en-
dogenous creatinine clearance [22].

The obtained results were processed using descriptive
statistics methods, tested for normality using the Shapiro-
Wilk test, and presented as the arithmetic mean + standard
error of the mean (M £ m). Statistical analysis of intergroup
differences was performed using one-way analysis of vari-
ance (ANOVA) with Tukey's HSD post hoc test [23]. Cal-
culations were performed using IBM SPSS Statistics v. 22
(IBM Corp., USA) and MS Excel 2016 (Microsoft Corp.,
USA) software. Differences in figures were considered sta-
tistically significant at a probability level of p < 0.05.

Results. Inhalation anesthesia is the preferred method
of general anesthesia used in experimental studies in
terms of efficacy and safety, as it enables complete con-
trol over animal's condition through a combination of two
key parameters: the concentration of the inhalation anes-
thetic and the rate of gas mixture flow. This method not
only allows quick putting an animal in a state of pharma-
cological hypnosis but also its immediate recovery after
cessation of gas delivery, practically without adverse con-
sequences. Therefore, the study proposes improvement of
laboratory monitoring techniques used specifically for
this type of anesthesia.

Inhalational anesthetics, especially isoflurane, are
known to pose a hazard to professionals who are constantly
in contact with them during work. The standard masks sup-
plied with the RWD R520 animal anesthesia machine are not
hermetically sealed and are prone to gas leakage. To solve
the problem, a sealed inhalation chamber for rats that ena-
bled laboratory monitoring based on measuring the electro-
physiological parameters was designed. The design of the
chamber had been developed to ensure enough space to
place EEG electrodes on the animal’s scalp as well as the
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respiratory sensor of the cardiorespiratory system with a
minimal working volume of a gas mixture required. At the
same time, there remained the possibility to place ECG sen-
sors on the animal’s torso, a blood pressure cuff on the tail,
and a rectal thermometer in the anus. Implementation of all
the above-mentioned monitoring elements was possible only
using a chamber, where the animal’s head was placed, leav-
ing the rest of the body free. The standard inhalation anes-
thesia induction chambers are not suitable for this purpose.

The chamber was made of transparent polycarbonate
with external dimensions of 100 x 100 x 60 mm and an
internal volume of 500 cm3 (Fig. 1). A nozzle adhering to
DIN standard with an internal diameter of 6 mm was used
to deliver the gas mixture to the chamber, and a nozzle ad-
hering to 22M standard with an internal diameter of 18 mm
was used to remove the waste gas. These nozzles were po-
sitioned opposite each other to ensure a unidirectional gas
flow, so that it could reach the inlets of the animal’s respir-
atory tract. The 1:3 ratio of inlet to outlet nozzle cross-sec-
tions ensured the flow of the gas mixture from the entry to
evacuation point. Six animals were involved at the stage of
inhalation chamber design and assembly.

To solve the problem, it was necessary not just design
a chamber itself, develop the method of putting the upper
part of the animal’s body into it, but also to invent the way

Tt N

W

of forced gas removal from the chamber using a gas evac-
uation device and replaceable gas filters supplied with the
anesthesia machine. Such devices are designed to absorb
and bind excess inhalational anesthetic, thereby ensuring
operational safety. In the current experiment, two RWD
Life Science gas evacuation apparatuses with the gas filter
weighing function were used: R546-Pro with forced gas re-
moval and R548 without it, with corresponding gas filters
R510-31-6 and R510-31S-6.

During general anesthesia, the animal was exposed to
isoflurane in the induction chamber. The animal was then
placed on the experimental heating platform, fixed, and its
head was placed in the inhalation chamber. EEG electrodes
were attached, a respiration sensor was installed, and the
ECG electrodes were applied. The inhalation chamber was
then closed, and the gas mixture started to be delivered
(Fig. 2). The animal’s tail was then placed on a “Phlogis-
ton” heating platform, a blood pressure cuff was applied,
and a rectal thermometer was inserted. The animal re-
mained in this position throughout the general anesthesia
procedure to enable laboratory monitoring, piloting this
technique, and recording the respective physiological pa-
rameters. The resulting data were analysed for the efficacy
of the proposed monitoring methods and safety of the
tested general anesthesia protocol.

A
K37 et e
e

$ v .
o =

Fig. 1. A prototype of an inhalation chamber for general anesthesia in rats
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Fig. 2. A Wistar rat monitored during inhalation anesthesia using the developed inhalation chamber

During the study, two modes of anesthesia administra-
tion were used — using active and passive gas removal,
whereas the concentration ratio and flow rate were adjusted
to minimize the effect on the animal. During the adjustment
process, we judged about the depth of anesthesia in rats by
determining the stages based on the animal condition, the
level of reflexes and physiological parameters.

As a result, two gas delivery modes were used:

1st mode: isoflurane concentration 2.0%, flow rate 2.0
I/min, removal rate 8.0 I/min;

35 36 37 38 39 a0 a

2nd mode: isoflurane concentration 1.5%, flow rate 2.0
I/min, without forced gas removal.

With respect to these modes, two groups of seven ani-
mals were formed and exposed to general anesthesia with
assessment of laboratory monitoring methods based on
physiological parameters recorded.

During the study, electroencephalograms (EEG) were
continuously recorded in the animals in the state of inhala-
tion anesthesia (Fig. 3), and EEG indices were computed
using the software (Table 1).

a @ as a6 a7 a8 a9 50
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Fig. 3 Example of an electroencephalogram of a rat in the state of general anesthesia
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Table 1
Electroencephalogram indices in rats in condition of general anesthesia 30 minutes after induction
EEG indices 1 group (n=7) 2" group (n=7)

Maximum amplitude, pV 130.2+13.7 112.7£11.0
Mean amplitude, pV 19.3+2.2 15.8+1.6
Delta rhythm, uV 45.6+4.5 58.745.5
Theta rhythm, pV 33.5+3.5 37.2+4.0
Alpha rhythm, pV 31.4+3.2 20.3+2.7*
Beta-LF rhythm, uV 11.7£15 10.2+1.3
Beta-HF rhythm, uV 10.7£1.2 5.9+1.0*

Note: * — differences are significant relative to animals of the 1% group (p<0.05).

The EEG was analysed by the general indices of maxi-
mum and mean amplitudes, as well as the indices of mean
amplitudes of five main rhythms: delta rhythm with a fre-
quency of 0.5-3.0 Hz, theta rhythm (4.0-6.0 Hz), alpha
rhythm (8.0-13.0 Hz), low frequencies of the beta band
(13.0-18.0 Hz) and high frequencies of the beta band
(18.0-32.0 Hz) [20]. Analysis of the EEG spectral ampli-
tudes makes it possible to determine the predominant type
of EEG rhythm and, based on this, draw a conclusion about
the degree of animal immersion in anesthesia, weakening
the hypnotic effect of anesthetics, or, conversely, excessive
depth of anesthesia with the risk of a lethal outcome, as
well as to record the moment of agonal phase or clinical
death development.

The results presented in Table 1 indicate a greater depth
of anesthesia in rats anesthetized with the second mode of
gas mixture delivery compared to the first group. This is
confirmed by a non-significant decrease in the maximum

and mean EEG amplitudes, growing predominance of the
delta rhythm (p>0.05), and a significant decrease in the am-
plitudes of the alpha rhythm and beta-high-frequency
rhythm (p<0.05).

Moreover, during general anesthesia, cardiorespiratory
parameters were recorded in rats (Fig. 4), as well as blood
pressure and body temperature 10 minutes after induction
of anesthesia and after 30 minutes (before the end of the
experiment). The data are presented in Table 2.

The obtained results indicate that in animals exposed to
general anesthesia using the second experimental mode,
the significant decrease in heart rate (HR) by 18.5%, as
well as decrease in the R wave voltage by 1.6 times, and
respiratory rate (RR) by 20.7% (p < 0.05) were observed.
This pattern indicates a more pronounced suppression of
cardiovascular and respiratory systems than in the first
group (Table 2).

Electrocardiogram
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Fig. 4. Example of recording the cardiorespiratory data in rats in the state of general anesthesia
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Table 2

The effect of the experimental modes of inhalation anesthesia on cardiorespiratory parameters and temperature in rats

Parameter studied 1%t group (n=7) 2" group (n=7)
10 min 30 min 10 min 30 min
HR, beats/min 225+12 215410 222+13 181+11%/**
R It \%
wave vottage, 0.85+0.03 0.78+0.05 0.80+0.05 0.52460,07%/**
RR, breaths/min 5543 50+4 5345 42+3%
systolic
121.2+4.4 115.1435 119.7+3.8 99,442 3%/%*
BP, mmHg | diastolic
: 78.142.8 75.642.5 79.243.0 71.33.3
mean
99.6+3.5 95.343.1 98.1+4.2 84,943, 1%/%
T, °C 37.8+0.2 35.040.2* 37.5+0.3 33.120.5%/**

Notes: *— differences are significant relative to the baseline data (p<0.05);
**_ differences are significant relative to animals of the 1st group (p<0.05).

Moreover, in the second group, a significant decrease
in systolic and mean blood pressure by 16.7% and 14.3%,
respectively, was also observed (p < 0.05). By the end of
the experiment, body temperature in rats in this group sig-
nificantly decreased to 33.1°C, which was statistically
lower than in animals in the first group (p < 0.05). This also
indicates an impairment in the function of cardiovascular

system and general depression of body functions, which
was more typical for animals in the second mode of general
anesthesia, and correlates with the previous data.
Additionally, a number of biochemical parameters, in-
cluding the renal function indices, were assessed in animals
before and after anesthesia, and are presented in Table 3.

Table 3

Biochemical parameters and renal function indices in rats in the state of general anesthesia

Ist group (n=7) 2™ group (n=7)
Parameter
before anesthesia after anesthesia before anesthesia after anesthesia
Blood gl
00¢ glucose, 4.6120.18 4.2420.17 4.8020.19 3.7620.19%/**
mmol/l
Blood creatinine,
45.65+3.17 39.04+2.68 42.15+2.89 55.56+3.86*/**
pmol/1
AST, pkat/l 0.75+0.02 0.71+0.02 0.69+0.07 0.78+0.05
ALT, ukat/L 0.36+0.02 0.38+0.01 0.40+0.03 0.66+0.02*/**
. fini
Utine creatinine, 2.64+0.37 2.1140.18 2.26+0.18 3.54+0.32*
mmol/l
GFR, ml/day 410.4+28.5 380.5+18.6 389.4+14.3 315.6+8.2%/**

Notes: * — differences are significant relative to the baseline data (p<0.05);
**_ differences are significant relative to animals the 1st group (p<0.05).
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The data obtained show that in the state of general an-
esthesia using the 1%t mode of gas mixture delivery, no sta-
tistically significant changes in key blood biochemical pa-
rameters or renal function indices were observed in ani-
mals. Only single trend-based changes were observed. This
indicates the good condition of organs and systems, such
as the liver, heart, and urinary system, after general anes-
thesia. This pattern demonstrates good tolerability of the
anesthetic protocol used.

At the same time, when using the 2" mode of gas mix-
ture delivery, a significant decrease in the blood glucose
level by 21.7% (p < 0.05), an increase in ALT by 1.7 times
(p < 0.05), an increase in blood creatinine by 31.8% (p <
0.05), urine creatinine — by 1.6 times (p < 0.05) and a cor-
responding decrease in the GFR by 18.8% (p < 0.05) were
observed. All of the above indicates damage to some of the
organs and systems of animals as a result of general anes-
thesia. First of all, it is worth to note the suppression of
renal function, as evidenced by the GFR indicator. The ac-
tivation of cytolysis, which may occur due to liver damage
caused by inhalation anesthetic is also worth noting. A drop
in glycemia also fits into the overall picture and indicates
exhaustion of animals exposed to anesthesia.

This picture correlates with the laboratory observa-
tions. The animals were in a very deep phase of anesthesia
(approximately 3—4), characterised by pronounced depres-
sion of respiratory system, with infrequent and deep
breathing, and depression of cardiovascular system. EEG

References
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