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PHARMACOLOGICAL EFFECTS OF KB-28 COMPOUND UNDER CHR ONIC
IMMOBILIZATION STRESS CONDITIONS

e-mail: olena.tozyuk@gmail.com

According to experimental studies, sodium 2-(teitad,5-c]quinazoline-5-ylthio)acetate (KB-28 compound) ko
an expressive actoprotective action under normatlitions. The work investigated the influence of-RB compound in the
conditions of chronic immobilization stress. Thedst revealed that the administration of this suliamaintains a high level of
performance in rats. This confirms the presendé\in28 of actoprotective effect. It has been alsoven that the action of the
test substance is maintained in the complicateditions of the experiment. In addition, it is edisiied that a stress-protective
effect is inherent to sodium 2-(tetrazolotJsuinazoline-5-ylthio)acetate which was manifeddgdrapid adaptation of animals
to chronic immobilization stress. The effectivenes&B-28 compound was significantly superior te tleference substance on
the 12th and 18th day of the study.

Key words: sodium 2-(tetrazolo[1;8]quinazoline-5-ylthio)acetate, 2-ethylthiobenziaedle hydrobromide, chronic
immobilization stress.

The article is part of SRW "Experimental investigatof neuro- and cardioprotective properties ofctic, aromatic
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Decreased physical activity in modern society lehed a critical level. This issue is relevant
regardless of nationality, age or gender. The medso this phenomenon is a low culture of physical
education and the reluctance of a person to leheeusual comfort zone (total automation and
computerization of life and all areas of activijieslowever, it should be noted that the restrictadn
activity may be forced: for example, as a resulilloéss or injury or as a consequence of monotenou
and stereotyped labour activity. Physical inagiiviesults in diseases of the cardiovascular, emu®cr
and nervous systems, excess weight gain; it spgedise aging process. In turn, this may be onédef t
causes of premature death [5, 10, 11, 13]. Itse &dund that hypokinesia impairs cognitive funatioln
general, it affects the employment potential anodpctivity and, consequently, defines the level of
economic development of the country. Today, thebl@rm of reduced motor activity has received
considerable attention [1, 2, 4]. Despite this,dhestion of increasing the body resistance to kipgsia
and correction of its negative influence is stilfesolved.

Promising in this respect are drugs from the grougctoprotectors [3, 12]. They act to increase
the physical endurance and body capacity in nornal complicated conditions which also include
hypokinesia. Today, the class of actoprotectoisriged to 2-ethylthiobenzimidazole hydrobromide (2
ETBI) alone. This drug has a number of side effdtyperemia of face, gastralgias, etc.), which prés
its widespread use [3, 12]. This is what causesnied for search for new safe substances with
actoprotective activity.

In this regard, our attention was drawn to quinaeolderivative — sodium 2-(tetrazolo[1,5
c]quinazoline-5-ylthio)acetate (KB-28 compound)eTdubstance, according to preliminary experimental
study, has shown a clear impact on performancetimal conditions [6, 16]. For in-depth study, itsva
appropriate to characterize the influence of KB-28the complicated conditions of prolonged
hypokinesia on the model of chronic immobilizatgiress (CIS).

The purpouse of the study was to evaluate the effectivenesssadium 2-(tetrazolo[1;5
c]quinazoline-5-ylthio)acetate (KB-28 compound) en@IS conditions.

Materials and methods.The experiments were carried out on non-pedigrieigewats weighing
200-220 g obtained from the vivarium of NationabBov Memorial Medical University, Vinnytsya. To
eliminate the impact of fluctuations of the hormiopiofile, the experiments were run on male ratee T
animals were kept under standard conditions withriatural day/night light regime. Food and water
were received ad libitum. All interventions werearegad out observing the general ethical principhés
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experiments on animals according to the First MalioCongress on Bioethics (Kyiv, 2001) and
“European Convention for the Protection of Vertébranimals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1986). CIS wadefex by keeping the rats in individual wooden sase
for 16 h/day for 18 days [2, 14]. The durationlod £xperiment is in line with the stages of develept

of the general adaptation syndrome (GAS) [15].

The animals were divided into 4 groups of 6 aninialeach: | — intact animals; Il — rats in CIS
conditions without pharmacological treatment (coltrll and IV — animals in CIS conditions that ke
intraperitoneally injected KB-28 (1.7 mg/kg) ancEZBI (32.0 mg/kg) once daily for 18 days. These
substances were used in mean effective doseso)(EHDso were calculated graphically by Litchfield-
Wilcoxon method based on the results of the swingnb@st in the normothermia conditions [6]. Control
and intact rats were injected equal volumes ofoisiot solution of sodium chloride. Test compound,
reference substance and pure solvent were injéateds prior to placement in cases.

The exercise performance of animals was evaluatedrding to the treadmill run test. This
technique allows to adjust the intensity of work [Bhe rats were loaded with the run at the treddmi
speed of 42 m/min and the treadmill angle of 10fisThode, according to the literature, is consideoe
be the most optimal for small laboratory animalp Running time (min) of the rats until failure, as
evidenced by the lack of response to electricadidtation (40 V) at the starting line of the treatimias
recorded. The animals were previously adapteddaapiecified load by running for 5 min at the tredldm
speed of 25 m/min and treadmill angle of 10° ontkeand 3rd day of the experiment. The study was
carried out in the appropriate phases of the géretaptation syndrome: day 4 (alert phase), day 12
(resistance phase), day 18 (exhaustion phase) [15].

We processed the digital data obtained from theysly variation statistics technique using IBM
SPSS Statistic 22 software, calculated mean valugh#arithmetic mean error m, t-Student's criterio
for normal distribution, White nonparametric criter— if the latter was not available, and Wilcoxon
(paired samples) criterion — in order to determihanges in the trend within the group. The chawdes
parameters were considered significant at p < 0.05.

Results and discussionThe average running time of rats of the intact graacording to the
phases of the experiment was 6.25; 5.95 and 6.43raspectively. In the course of the study, a hega
effect of CIS on the physical endurance of the veas established. The most distinct changes were
observed in the control group. The sign of detetent performance was significant decrease in the
running time in the control rats at all phaseshefstudy (Fig.).

In the alert phase (4th day), the performance whals without pharmacological treatment in the
experimental conditions was significantly decreadsg@4.0 %, respectively. On the 12th day (resistan
phase), the decrease of this value was 38.2 %mnibis¢ significant deterioration of dynamic enduraimce
the control group was observed on the 18th daphefetxperiment, which corresponds to the exhaustion
phase of GAS. In this period, the running time weduced by 46.5 % compared with that in the intact
group. Such dynamics of physical endurance of thetrol rats describes CIS as a negative body
influence factor. Daily administration to animalsf sodium 2-(tetrazolo[1,5-c]quinazoline-5-
ylthio)acetate under CIS conditions contributedthe maintenance of the values of dynamic body
endurance almost at the level of the relevant wabighe intact group throughout all GAS phase® Th
only exception were the results obtained on th& de of the study (exhaustion phase), when the
endurance of rats significantly decreased comptodtie values of the intact animals by 16.5 % (see
Fig.). The injection of KB-28 compound to rats undiee experimental conditions contributed to the
increase in the running time according to the GA&ses by 57.5, 59.5 and 55.7 %, respectively.

Positive dynamics of physical endurance of ratCI8 conditions was also noted with the
injection of 2-ETBI. This was evidenced by the #ase in treadmill running values by 52.0, 43.2 and
39.5 %, which corresponds to the alert, resistamceexhaustion phases of GAS. However, these values
only reached the level of intact animals in thetgdase, and on the 12th and 18th day of the stusly
were significantly lower (p <0.05) (Fig.). The dabbtained confirm the presence of actoprotective
activity in sodium 2-(tetrazolo[1;6]quinazoline-5-ylthio)acetate. This was manifestedr significant
increase at all phases of investigation of dynaemdurance of the rats that received pharmacological
treatment with KB-28 compound. At the same time, ve@ assume that KB-28 compound is also
characterized by a stress-protective action. THiscewas evidenced by the increase in the animal
resistance to stress. This assumption is consiaiémthe results of our previous studies [7, 8].

The effectiveness of sodium 2-(tetrazoloft]§uinazoline-5-ylthio)acetate (KB-28) was
expressed to the most in the alert phase and assestphase of GAS (p > 0.05 relative to the intact
group), whereas 2-ETBI — mostly in the alert ph@se 0.05 relative to the intact group). It shoblg
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noted that by the level of actoprotective activkiB-28 compound, under the experimental conditions,
was significantly superior to the reference suligtain the resistance and exhaustion phases (12th an
18th days, respectively) of the general adaptatyoarome.

8 *s
-
6 = Intact group
s
= 4 = CIS+NaCl 0.9 %
= (control)
= 7 % CIS+KB-28. 1.7 mg/kg
£ 5
=
1 & CIS+2-ETBI, 32 mg/kg
0

Day 4 Day 12 Day 18
Observation time

Figure. Influence of sodium 2-(tetrazolo[1,5-c]cpanline-5-ylthio)acetate (KB-28) and 2-ethylthiobenidazole on the duration of the
treadmill running time in rats in CIS conditionsotids: 1. * — significant compared to the correspogdalue of the intact group, p < 0.05; 2. #
— significant compared to the corresponding valuthe control group, p < 0.05; 3. ° — significamingpared to the corresponding value of 2-
ETBI group, p < 0.05.

The question arises about possible mechanismidointplementation of KB-28 actoprotective
effect under the CIS conditions. It is known frame fiterature that catabolic processes are indiateéhe
body in the alert and exhaustion phases of thergeadaptation syndrome [15]. It can be assumed tha
the effects of KB-28 compound are implemented byoitgan-protective action and maintaining a high
level of metabolic processes [7, 16].

D)k ) %

1. Chronic immobilization stress causes progressiveedese in physical endurance of rats.

2. Sodium 2-(tetrazolo[1;8]quinazoline-5-ylthio)acetate (KB-28 compound) wkoan expressive
actoprotective and stress-protective actions irctmalitions of chronic immaobilization stress.

3. The effectiveness of the test substance was signifiy superior to 2-ETBI on the 12th and 18th day
of the study.
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ABPEBIN

®APMAKOJOITYHI EQEKTH CIIOJTYKH KB-283A
YMOB XPOHIYHOTI'O IMMOBLJIIBAIHIMHOI'O
CTPECY

Toswok O.10., Kpusog'sz O. B., Isko T.1., Boponkina A.C.

Harpiit 2-(rerpazono[1,5-c]xinazonin-5-inrio)auerar
(cmonyka KB-28) 3a gaHMMH ~ EKCIIEPHMEHTAIbHHX
JOCTI/PKCHb BHSIBIISIE BUpA3HY AaKTONPOTEKTOPHY [0 Y
3BUYaHHUX yMOBaX. Y POOOTi IOCIHIPKEHO BIUIUB CIIONYKH
KB-28 3a ymoB xXpoHiuHOro imMMoOiii3awiiiHoro crpecy.
BusiBnieHo, 1m0 BBEOCHHS JaHO! PEYOBHHH MHiATPUMYE
BHUCOKHMH piBeHb mparne3gatHocti mrypiB. Lle minTBepmkye
HasBHicTh y KB-28 akronpotextopHoro edexry JloBeneHo,
IO BKa3aHa Jis JOCITIPKYBaHOI PCUOBHHHU 30€piraeTbcst B
YCKJIQ[HCHUX YMOBAX CKCIICPHUMEHTY. TaKoX BCTAHOBJICHO,
mo Hatpito 2-(rerpasoino[l,5-c]xinazonin-5-inTio)anerary
[pUTaMaHHA CTPECIPOTEKTOPHA [is, M0 IPOSBHIOCS
LIBU/IKOIO aJanTalli€l0 TBapHH [0 YMOB XPOHIYHOTO
iMmmoOGinizaniiiHoro crpecy. 3a edexTuBHicTIO cronyka KB-
28 BiporinHo mepeBakana pedoBHHY MOpPiBHAHHSA Ha 12 Ta
18-ty 100y mocmimKeHHs.

KuwuoBi ciaoBa:  Harpiii-2-  (rerpasomo  [1,5<]
XiHa30J1iH-5-11Ti0) anerar, THAPOOPOMIT 2-
eTiNTio0eH3UMiTa3011a, XPOHIYHIN IMMOOLTI3aIliiHH cTpec.

Crarrs Hagiiinuia 2.12.201%.
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DPAPMAKOJOTHYECKHUE 3PPEKTBI COEJJMHEHUS
KB-28 B YCJIOBUSIX XPOHUYECKOI'O
UMMOBWIN3AIIMOHHOI'O CTPECCA

Toswok E.1O., Kpusosss E.B., Usko T.U., Bopoukuna A.C.

Harpnit 2-(rerpazosno[1,5-c]xuHaz0nuH-5-unTHO)areTaT
(coenuuenne KB-28) 1o JaHHBIM 9KCHEPUMEHTAIBHBIX HCCIIEN0-
BaHHUH OKa3bIBACT BHIPA3UTEIBHOE AKTOIPOTEKTOPHOE JICHCTBHE
B OOBIYHBIX YCIOBHSAX. B paboTe HMCCIENOBAHO BIMSHHUE COCIH-
HeHust KB-28 B yciioBHAX XpOHMYECKOr0 HMMOOHIIN3ALMOHHOTO
cTpecca. BbIABICHO, YTO BBEAEHHE MAAHHOTO BEIIECTBA I10J-
JIepKUBAET BBICOKMH YPOBEHb PaOOTOCIOCOOHOCTH KPBIC. IJTO
noaTBepkaaetr Haanune y KB-28 akronporekroproro 3¢ dexra.
Jloka3aHo, 4TO yKa-3aHHOE JEHCTBHE HCCIICIYyeMOTO BeIlecTBa
COXpAHSETCS B OCJIOKHEHHBIX YCIOBHAX SKCIIepHMeHTa. Takxke
YCTaHOBJICHO, 4YTO Harpuioo 2-(rerpasosno[l,5-¢]xuHazonus-5-

WITHO)alleTaTy MPUCYLIE CTPECIPOTEKTOP-HOE ACHCTBHE, HA 4TO

ykasbiBana ObICTpas ajanTauus JKMBOTHBIX K  YCJIOBHSM

XPOHHUYECKOTO UMMOOHIN3aLIHOHHOTO cTpecca. ITo

sddextuBHOCTH coenunenne KB-28 nocrosepHo mpeobianano

HaJ[ BEILIECTBOM cpaBHeHMs Ha 121 18- cyTku uccieqoBanus.

KiroueBble ciioBa: Harpuii-2- (rerpasonio [1,5<] xunazo-
nMH-5-1THO) anerar, ruAPOOPOMUI 2-3THIATHOOECH3MMUA301a,

XPOHHUYECKHIT IMMOOHIN3ALHOHHBIN cTpecc.
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BONE STUMP FORMATION IN RELATION TO THE MUSCLE TENS ION VALUE AT

AMPUTATION PLASTIC SURGERY

e-mail: bezsmertnyiyurii@gmail.com

Three series of experiments on 41 dogs with amipatan the medium third thigh and muscular plasithwnuscle
tension 916-9621H (experimental group), 980-11QH and 650-800uH (control groups). The monitoring lasted 1 and 3
months. In the % series of experiments with muscular tension 91586, already within one month we observed the foromati
of the bone cortical endplate, the normalizatiorindfaosseous circulation, with the retention ofliadrical bone stump, the
structure of cortical diaphysis plate and the conté the bone marrow channel. During tHé eries of experiments, 17 out of
19 cases showed the stump formation different ftbennormal diaphysis: asymmetric axes curvaturthefamputated bone,
conic thinning or bulbous thickening of the end tee; reduction in the diameter through periosteahe formation
(osteogenesis). The'3series due to insufficient muscular tension shoviecomplete bone marrow closure, abrupt
microcirculation distortion and reparatory regetierafailure. Complete (within biological abilities of the bonedue) stump
formation is possible through muscular tension rapuatation plasty 916-96AH. Such stump tends to show fast healing
processes and normalization of intraosseous ctioalavith the formation within 1 month after the pmtation of a bone end
plate. Muscle plasty with tension 980-11@8in most cases leads to distortions in intraosseaaslation, formation of cone-
like or through periosteal regenerates, thickeniathgs with axis deflation, resorption and fractofecortical diaphysis plate.
Muscular plasty with muscular tension 650-83 prevents from occlusion of the bone marrow caldgding to distortions in
microcirculation and reparatory regeneration, \sithmp formation entirely different from the norndéphysis.

Key words: amputation, reparatory regeneration, muscle tengidraosseous circulation.

The research of the issue of extremities amputaBoprolific including the recent research
devoted to the problems of wound healing prognid$ls pain syndrome [5-7], amputation techniques in
various modifications [1-3, 5]. However, such imjaot issues as healing the bone-saw-line, muscle
state, microcirculatory distortion shave not beerey proper consideration. According to the datg [9
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