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MapkeBuu AnHa, Bupuenko Anexcanap, ®@ananeeBa Tarbsana, KynpsBueB Kocrsnrun, beperoBasi Tarbsina.
IIpodunab cHIBOPOTOYHBIX HUTOKHHOB Y KPBIC ¢ IKCIIEPUMEHTAJIBHBIM $13B000pa3oBaHueM Ha (poHe 1edeOHOro
BBe/ICHHS] MPOJHHCOAEP:KUMOro coeanHeHus. Llenpro paboTel OBLIO M3yYeHHE TEPANEBTUUECKHX CBOWCTB HH3KO-
MOJICKYJISIPHOTO OPraHHIeCcKOro coemuHeHus 2-(2uapokcupenoken) aueti)-L-nponnnara Hatpus npu s;38oo6paso-
BaHWU B JKEITyJIKE KPBIC, BBI3BAHHOM CTPECCOM, 3TaHOJIOM, HECTEPOMIHBIMU IPOTHBOBOCIAIUTEIBHBIMA CPEACTBAMHI
(urmOMeTaIMHOM M acmupuHOM). VcciaeayeMoe BEIeCTBO BBOAMINA B 103¢ 1 MI/KT TPWKABI HA MPOTSDKEHUH TPOHX
CYTOK IIOCJIE€ YJBLEPOTCHHOTO CTUMYJA. Y CTAHOBICHO 3HAYUTENHPHOE YCKOPEHUE 3a)KUBJICHHS CIM3UCTOM 00OJIOUKH
XKEJTyZKa KPbIC MO BIMSHUEM HCIIOIb3YEMOTO CPEICTBA. AHTHSI3BCHHBIE CBOICTBA COCIMHEHNUS OBIITM ACCOLMUPOBAHBI
C YMEHBIIIEHUEM COJAEP)KaHMs MPOBOBOCHAIUTENBHBIX LINTOKMHOB B KPOBU U YBEIMUYEHHEM COJCpPXKAHUS aHTHUBOCIHA-
JIMTEJILHBIX [IMTOKWHOB M NpocTarianauaa E2.

KunroueBblie ciioBa: 2-(2TunpokcieHOKCH) aleTrin)-L-nposmHaT HaTpust, si38a eIy IKa, LIMTOKHHBI, IpocTariaHauH E2.

Markevich Anna, Virchenko Oleksandr, Falalyeyeva Téyana, Kudryavtsev Kostyantun, Beregova Tetayna.
Profile of Serum Cytokines in Rats with Experimentd Ulceration in the Conditions of the Therapeutic
Administration of Proline Containing Compound. The purpose was to study the therapeutic propgedfig¢he low
molecular weight organic compound sodium 2-(2-hygipdhvenoxy) acetyl)-L-prolinate in the conditions @dstric
ulceration in rats caused by stress, ethanol, teneidal anti-inflammatory drugs (indomethacin asgpirin). The test
substance is administered in a dose of 1 mg/kgethirees for three days after the ulcerogenic stiswlt was
established a considerable acceleration of theigasticosa healing of rats under the influencetodied compound.
Its antiulcer properties was associated with aebes® of the proinflammatory cytokines content oodland increase
of the content of anti-inflammatory cytokines andgtaglandin E2.

Key words: sodium 2-(2-hydroxyphenoxy) acetyl)-L-prolinatesg& ulcer, cytokines, prostaglandin E2.
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Progressive fatigue dynamic development of isolatathtively musculus gastrocnemius
medialisin alcoholic rats

In this article was investigated the developmerdgpessive fatigue dynamic of isolated nativehyusculus

gastrocnemius medialiduring tetanic contraction in alcoholic rats (15). Registration of tetanic contraction of the

isolated muscular preparation was registered insthmetric mode, during it's direct electric stiratibn. The results of
research shows the absence of significant chamgiselated nativelynusculus gastrocnemius mediadisvelopment
progressive fatigue in alcoholic rats, in comparismintact animals.

Key words: alcohol intoxication, alcoholic rats, muscle dage,musculus gastrocnemius

Introduction. The skeletal muscles continuously adapt to the gésuof it's environment by the way
of gene expression and stability of protein modifi@n, which influence on a physiological functiand
muscles mass. However, usually, mechanical str@ss gut outside of muscles adaptation possibiléres
causes their sharp damage.
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Relatively the superficial location of many musctises them vulnerable to the sharp damages as a
result of influence of extremal temperatures, hanmgebreaks and toxins action [14].

One of the most widespread factors of unfavoratflaénce on organism there is alcohol. According to
official statistics, is observed stably high alcbtiependent people part in the population structofre
different countries worldwide [13; 16]. Thus, it®ticeable tendency to the increase of quantity thas
social association [16].

The alcohol abuse causes to the development détakenuscle alcoholic myopathy [10], which
causes serious biochemical and patho-physiologteaphy changes of the striated skeletal musidead
[10; 8] and burdens the functional muscle stat®]6

In general, alcoholic myopathy develops indepergdatthe other displays of alcoholic desease [2].
Within the alcoholic desease framework are dististged two basic forms of skeletal muscles alcoholic
damage: sharp and chronic alcoholic myopathy [8blarp alcoholic myopathy is diagnosed in 1-5 %
clinical incidentd3], but the chronic alcoholic myopathy — is mostijagnosed (40 — 60%) clinical form of
alcoholicmyopathy [10].

Today, the alcohol-associated striated skeletattesslamage remains the less investigational pmoble
within the alcoholic iliness framework [1].

Thus, the investigated aim is to analyse the dewedmt progressive fatigue dynamic of isolated
nativelymusculus gastrocnemius medialis (MGddying tetanic contraction in alcoholic rats.

Methods. The experiments were carried out on 30 five montdsmale Wistar rats that were kept in
standard conditions and on diet typical for vivariualcoholic rats (n = 15, m = 148,43 + 11,08 gjact
rats (n = 15, m = 150,83 £ 8,18 Q).

The experiment protocol was established by Lesisaldka Eastern European National University
Bioethics Commission according to the internatigoranciples of European Convention for the Pratect
of Vertebrate Animals used for Experimental andegd®cientific Purposes (Strasbourg, 1986) and hicet
norm, according to the Ukraine Lag: 3446-1V 21.02.2006., Kiev, “About animals protecting from legal
cruelty” with realization of medical-biology resehes.

The experiments were carried out in two stagesordbrexperiment (30-day alcohol intoxication) and
acute experiment. All the experimental procedures surgery manipulation were performed in aseptit a
antiseptic conditions at the same time of day, Withaim of circadian rhythm effects avoidance.

In order to induce of chronic alcohol intoxicatimnrats, 40 % ethyl alcohol (prepared by diluti6g%
ethyl alcohol (Bio-Farma Ltd., Ukraine) in distillevater) was delivered intragastrically throughdepal
catheter G18 («Bbraun», Germany) for 30 days irdte of 2 ml per 100 g of an animal’s weight [5].

The animals were weighed once a week, with a wegdily being about 7,11+1,34 g.

During preparation to the acute experiment, ansiihevas initiated by thiopentalum-natrium
(«/ARTERIUM>», Ukraine) (0,04 mg / 100 g, supportihgse — 0,1 mg / 100 g, administration rate — 5-L0 m
/ min) after preliminary premedication by 0,1 %ogine with the aim to prevent from laryngospasrd an
bronchiospasm (0,1 ml of atropine 30 min beforeugidg narcotic sleep). The anesthesia duration was
controlled by estimating the strength of flexoregfof the hind limb with mechanical compressiorbajf
toe (hallux). Euthanasia was performed by cendgstribution.

In order to registration oMGM tetanic contractionmuscle was exposed and freed from the
surrounding tissues. The anterior musclesnofbicepsfemoris and m. semitendinosug/ere cut outm.
soleus deep flexor muscles, fibular muscles and antetibral muscle were left intact but denervated by
cuttingn. peroneus comunnand separating it's anterior branchesgeroneusn. tibialis andn. suralis)

The denervation was followed by open myotomyrmofgastrocnemiualong the medial connecting line
until intermuscular junctions of the muscle mediad lateral heads were completely split. Tenotorny o
achilles tendorwas performed by separating the tendon distaloéhiiGM from the tendon distal end of.
plantaris. The tendon proximal end diGM was separated fromos femorisand facies articularis
sesamoidea lat.

The isolated nativeWMGM was fixed by mechanical clips in the plexiglasarmber of tensometric
equipment filled with constantly circulating isotoTyrode’s solution: EO — 100mi, NaCl — 0,8, KCI —
0,02r, CaC} — 0,02r, NaHCQ - 0,02r, NgHPQ, — 0,005r, MgCl, — 0,01r, Glucose — 0.1 g0, —
saturation, pH — 7,0 [4], at 37+L° The proximal tendon end MGM was fixed by mechanical clamps
motionlessly, the distal tendon was connected ftoree transducer. The tetanic contractionVdEM was
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registrated in isometric conditions by direct stiation of the muscle via platinum electrodes (pthaéthe
distance of 12 mm from each other) by rectanguldsgs (duration time — 0,1 ms, frequency — 50 Hz,
voltage — 2 V). The stimulation signal lasted foree seconds, indifferent period (muscle inactipigyiod

in intervals between stimulation patterns) was B.mi

The force of isometric contraction was registergdféwce transducer. The force transducer was
connected with an amplifier and ADC complex. Thalag signal from the force transducer was inpu int
two-channel ADC («lIris USB-Oscilloscope», Ukraingith 10 bits resolution and discretion frequency 1
kHz. The output voltage was displayed on the assilbpe monitor connected to computer by appropriate
software. Amplitude range of entrance signals+42 U, 2—-20 V. entrance signal tension scale sce@e3—

2 Volt / Screen. Quantum error — 0,0039 V.

For characteristic of development progressive @atigdynamic of isolated nativelMGM was
calculated dynamic change of tetanic for€e during experiment, medial l095; in each successive
tetanus ttetin %, was calculated as a ratio of the maximum tetamyglitude in mV to isoline) and Fatigue
Index 1) [7], which we calculated by alternative method.

The experimental results were processed by the adstlof variation statistics using Statistica 8.0
(“StatSoft”, USA). The samplings were tested witlspect to normally distributed general summations b
using Shapiro—Wilkcriterion. To determine probable differences betwelke average values of the
samplings, Mann-Witni U-criterion was used. Thefaliénces were considered reliablepad.05. The
results are presented as arithmetical mean +@ftbe average (M+m), and is given the number sistén).

Results and discussionThe analysis of research results showed thatciohalic rats the time course
of tetanus during experiment are not significantignges, in comparison to intact rats (fig. 1).

Ftet (%) a Eet (%) b
100 ]

50]
] n
0 T T T | T T T [ U 1
0 1000 2000 3000 £ (ms)  (ms)
500 ms 500 ms

Fig. 1. Time course of tetanus during experiment in intactrats —a (n=15) and alcoholic rats — b (n=15).
F: — tetanic force in% (was calculated as a ratio of the maximum tetanusmplitude in mV to isoline).
t (time) (ms) —uac.

In intact and alcoholic rats the development peegive fatigue dynamic of isolated nativél\cGM
develops with identical intensity (fig. 2. a - Ig.f3. a). However, we detected the significantedénces in
the development progressive fatigue dynamic ofaisal nativelyMGM in alcoholic rats, in comparison to
intact animals in 2, 4 and 8-12 tetanps 0,05) (fig. 2.a), simultaneously with the increase of isolated
nativeMGM Fglosses in 2, 5 and 9 tetanps 0,05) (fig. 2. b).
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Fig. 2. a — the development progressive fatigue dynamic cfolated nativelyMGM in intact (n= 15)
and alcoholic rats (n=15); b — isolated nativelf(MGM Floss in intact and alcoholic rats in each successiv
tetanus during experiment (first tetanus is not deronstrated, because accepted for 0 starting point)z e —
Tetanic Force TS — Tetanic Sequence* — (p< 0,05) in alcoholic rats in comparison to intact aimals.

Thus, the significant differences in the developtmogressive fatigue dynamic of isolated natively

MGM and greateF, loss (21,73+£13,82 %) in 2 tetanus in alcoholic,ratscomparison to intact animals,
specify on speed-up muscular fatigue developmealcioholic rats.

However, the significant differences in the devebtept progressive fatigue dynamic of isolated

natively MGM in alcoholic rats, in comparison to intact rdtg.(2. a) are not confirmed by the values of
fatigue index Fl) (fig. 3. a), which was calculated by alternative methodlltives us to assert confidently
about absence of significant differences in theetigpment progressive fatigue dynamic of isolateti/aky
MGM in alcoholic rats, in comparison to intact ratsthis case, the significant differenced=inof alcoholic
rats, in comparison to intact rats, were detectdd i 5 tetanus, that also coincides with the tgeg.;loss
of isolated nativefMGM in this tetanus in alcoholic rats (fig. 2. b).
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Fig. 3.a —Fatigue Index(FI) of isolated nativeMGM in intact rats (n= 15) and alcoholic rats (n=15);
b — schematic image of the development progressifatigue dynamic () and F loss in each tetanus during
experiment (II) of isolated nativelyMGM in intact and alcoholic rats during experiment (first tetanus is not
demonstrated, because accepted for O starting ponf— Tetanic Force TS— Tetanic Sequence
* — (p< 0,05) in alcoholic rats in comparison to an intacanimals.

Thus, the research results demonstrate, that geveftt progressive fatigue dynamic of isolated abtivGM

in intact and alcoholic rats is characterized bynagsetry of F loss intensities during experiment and

muscleF loss in every tetanus (fig. 3. b).

The increasingof isolated nativelyMGM Fg, loss in intact and alcoholic rats, which achieites

maximal values in the second half of experimert. (8. a), accompanied by the simultaneous diminishing

of muscle kloss in each tetanus, during experiment.
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Thus, the demonstrated asymmetric development @ssiyie fatigue dynamic of isolated natively
MGM in intact and alcoholic rats, in general, identjcantensive, what the~l values testify, and is
described by a parabolic function with a clear tigjde trend (fig 3. a).

Deserves attention the fact that the detectedfgignt differences of development progressive faig
dynamic of isolated nativelyiGM in intact and alcoholic rats in 2, 4 and 8-12rtef&a in comparison to
non-alcoholic rats (fig. 1), are not confirmed by the expectéldvalues. We explain it by the difference of
tetanic peak amplitudes of isolated nativielisM in intact and alcoholic rats, that also explahms detected
significant muscleF, loss increase in alcoholic rats in 2 and 5 tetdffigs 2. b) (confirmed ofFl in 5
tetanus), in comparison to intact rats.

Tetanic peak amplitudes difference of isolatedvedt MGM in alcoholic rats, in comparison to intact
rats, we explain by alcohol-associated atrophynaeaobic myofibrils [12], which involves the depbst of
muscle proteins (myosin, desmin, actin and tropoasnwell as netin and nebulin) and their lessnsite
synthesis

The interpretations disparity in relation to thevelepment progressive fatigue dynamic of isolated
nativelyMGM in intact and alcoholic rats, on the basis of pat@rs results, used by us for it's analysis, we
explain by difference of methodological approaches.

In the first case (fig. 2. a), for the estimatidndevelopment progressive fatigue dynamic of ismlat
nativelyMGM in intact and alcoholic rats, we used the gradidigolated nativeWMGM Fg, change values
during experiment (0 counting point out — 1 tetgnusthe second (fig. 2. b) — the same gradieoiydver,

0 counting point out — every previous tetanus).

Thus, the results based on the difference of iedlatativelyMGM F; values in the different points of
experiment, which are correlatedragevery next tetanus in experiment)Qetanus)(1 tetanus) and, (ciay
(every actual tetanus in the time moment of expenihton (every previous tetanus in experiment)i,
and n:n, accordingly.

But, the estimation of development progressiveytetidynamic of isolated nativelyGM in intact and
alcoholic rats isolated natively on the basiskifresults, based on the result from the divisionnadiscle
F«t On the principle of,:n, that the best represents the internal developpregressive fatigue dynamic of
isolated nativelyMGM in intact and alcoholic rats and allows adequaitaiyrpret the muscular development
progressive fatigue dynamic.

Conclusion and further perspectives.Thus, the results of our research demonstrate, tthat
development progressive fatigue dynamic of isolataivelyMGM in intact and alcoholic rats is effectively
described by the applied methodological approadm®sever an adequate interpretation of analysigltees
is possible only on the basisfif values.

The research results showed that the developmegtrgssive fatigue dynamic of isolated natively
MGM in alcoholic rats, in comparison to intact ratdenitically intensive and does not test significant
changes

This research is done by us within the researamdveork of ischemic skeletal muscles contractile
dysfunction by alcohol-myotoxic burden in alcohotiats. Thus, further researches perspectives | thi
direction provide the detailed isolated nativ1M analysis mechanical characteristics in alcohalts.rlt
will allow adequately explain the alcohol-myotoxdarden signs of ischemic-associated skeletal muscle
dysfunction in alcoholic rats.
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Meabanuyk Oumnexciii, Moty3tok Ouaexcanap. IlIBaiiko Csitsnana, 3aii Ceitnana. JluHamika po3BHUTKY
NMPOrpecuBHOI BTOMH i30J1b0BaHOr0 HaTHBHOr0 Musculus gastrocnemius medialis anxoroJizoBanux urypis. B
po6oTi MpoaHanizoBaHO AWHAMIKY PO3BUTKY MPOTPECHBHOI BTOMH i30JIbOBAHOIO HaTHBHOrO Musculus gastrocnemius
medialisB ajkorosizoBaHux HIypiB Mmijf Yac TETAHIYHOTO CKopoueHHs. JlociimkeHus nposeaeHo Ha 30 Swmicsunnx
mrypax camigx ginil Wistar: ankoromizoBani urypi (N = 15),inTaktHi mypi (n = 15).Peectpaiis TeTaHi4HOro CKO-
pPOYEHHS i30JIbOBAHOTO M’ SI30BOIO TIpernapaTy 3AiCHEHa B i30METPUYHOMY pPEXHMi, I Yac iHoro Oe3nocepeaHboi
CJISKTPUYHOT CTUMYJIALII. Pe3ynpTaTn NOCHiKEeHHS IMOKa3ay, 0 AUHAMIKa PO3BUTKY NPOTPECHBHO BTOMH 130JI1b0-
BaHOr0 HaTHBHOro mMusculus gastrocnemius mediadisuikoronizoBaHux MIypiB, HOPIBHAHO 3 IHTAKTHHUMH IIypaMH,
JIOCTOBIPHO HE 3MIHIOETHCA, 1 K 1 B KOHTPOJTi, Ma€ aCHMETPUIHUAN XapaKTep.

KuirouoBi cjioBa: anKoroyibHA IHTOKCHKAIiS, aJIKOTOJI30BaHi MIypi, M s30Ba BTOMA, 130JIbOBaHUH M’ S30BUH
npemapar, m. gastrocnemius

Meabunuyk Agekceil, MoTy3iok Ajaekcanap, llIBaiiko Csersiana, 3aii CBersiana. /luHaMuka pa3BuTus
NMPOrpecCMBHOI YCTAJIOCTH H30JHPOBAHHOT0 HATHBHOr0 Musculus gastrocnemius medialis ankoroan3upoBaH-
HBIX KpbIc. B paboTe aHanmu3upoBaitach TMHAMUKA Pa3BUTHS MPOrPECCHBHOM YCTATOCTH U30JMPOBAHHOIO HATHBHOTO
musculus gastrocnemius medialisankoroan3upoBaHHBIX KPBIC BO BpeMsi TETAaHUYECKOTO COKpaueHus. Hccie-
noBanus npoBoamnuck Ha 30 SmecsuHbIX Kpbicax-camuax juHun Wistar: agkoroiusupoBanHbie Kpbickl (N=15),
MHTaKTHBIC Kpbibl (N=15). Perucrpanus TETAHUYECKOTO COKPAIICHHS H30JMPOBAHHOTO MBILIEYHOrO IMpenapara
OCYILECTBIIUIACh B M30METPHUYECKOM PEIKHMME, BO BpeMs HEIIOCPEICTBEHHO IIEKTPUIECKOH CTUMYIISILIUN MBIIICYHOTO
npenapara. Pe3ynbTaTsl HCCIeNOBaHUS MOKA3all, YTO ANHAMHKA Pa3BUTHS HPOIPECCHBHOI YCTaJOCTH M30JHPOBAH-
HOrO HaTMBHOrO Musculus gastrocnemius medialisankoroausupoBaHHBIX KPBIC, CPABHUTEIBHO C HHTAKTHBIMH
KpbICaMH, JOCTOBEPHO HE M3MEHSACTCS, ¥ KaK U B KOHTPOJIC, UMEEeT aCHMMETPHUYECKUH XapakTep.

KaroueBble c10Ba: ajKoronbHas MHTOKCHKAIMS, alKOTOJIN3UPOBAHHBIE KPBICH, MBILIIEYHAs yCTaJIOCTh, U30JIHU-
pOBaHBIN MBILIEYHBINM pemapar, M. gastrocnemius
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