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THE VARIETY OF FACTORS THAT INFLUENCE THE
BIOMECHANICAL PROPERTIES OF THE LIMB SKIN
DURING LENGTHENING '

L.A. Grebeniuk, A.V. Popkov, V. A. Shchurov | | |
Russian Ilizarov Scientific Centre for Restorative Traumatology and Orthpaedics Kurgan

SUMMARY

The aim of this work is to analyze the influence of some factors on biomechanical behavior of the
human skin in natural growth and in graduated lengthening with application of the Ilizarov fixator.

45 healthy individuals of various age and 104 patients suffering from congenital shortening of one
lower limb or osteomyelitic sequelae have been examined. The limb discrepancy was eliminated by mono-
and bilocal osteosynthesis with application of the Ilizarov fixator. The amount of lengthening comprised
3 — 14 cm, its relative value achieved 6 — 30% . Distraction started in 5 days following fixator placement.

Biomechanical parametres were determined with the help of the device designed by A.A. Utenkin. The
method allows for studying skin deformation properties — shift stiffness (S, kg/mm?) by minimal in time
loading but constant in value moment, as well as for calculation of the amount of relative deformation
(stretching, x, % ). The work reports on the effect of different factors — structural and age ones, conditions
of reparative lengthening and processes of regeneration ~ on the mechanical behavior of the limb skin in
shortening of different etiology and gradual traction for equalizing limb length.

There is a number of factors having influence on the skin biomechanics of the human extremity: 1 —
structural peculiarities of the collagen bundles and elastic fibres in the papillary and reticular dermis
layers (collagenous fibres make up 98% of the connective dermis tissue and provide its high stiffness). The
. conformation principle of the collagenous and elastic fibrillas and fibres is their spiral character. 2 — the
type of the collagen viscosity in the dermis, especially in its deep layers; 3 — age factor; 4 — an amount and
etiology of limb shortening in patients with the locomotor system orthopaedic pathology; 5 — the method
of limb shape modeling (lengthening and deformity correction) in the conditions of the guided transosseous
osteosynthesis (mono- and bilocal osteosynthesis); 6 — skin regeneration (Ilizarov effect) as a consequence
of the formogenetic effect appearing in the conditions of tension stress.

KEY WORDS: biomechanical behavior of the human skin, natural growth, graduated lengthening,
Ilizarov fixator | . | ;

INTRODUCTION " | soft tissues during limb lengthening in ex-
| | ~ periment on animals, the research of human
limb soft tissue structural and functional re-
construction in vivo has been insufficient.
Functional and radioanatomical soft tis-

Human skin has a number of important
functions. It covers the entire human body and
defends the underlying tissues from injuries

and impacts. Its total surface in an adult per- &0 changes during limb lengthening have been
son comprises 1.5-2.0 SALe metres while its g4, djed previously in achondroplastic patients
volume is 1/6% — 1/7% part from the entire 44,4 other orthopaedic pathology [5; 6; 17; 18].
body. The skin structure in humans has a par- Byt some problems are still to be solved. It
ticular difference from that of the animals ,efers to the changes in biomechanical skin
caused by a phylogenetically conditioned up-  properties due to the patient’s age. The differ-
right human stature, absence of hair integu-  ence in skin condition during various length-
ment and social existence (Ye.V. Vinogradova,  ening techniques has been also little studied.
1975). The human skin is also characterized The aim of this work is to analyze the in-
by its lower mobility relevant to the underly- fluence of some factors on biomechanical
ing tissues and by a larger diameter of colla- pehavior of the human skin in natural growth
genous bundles in the transverse section (100-  and in gradual lengthening with application
200 mm in a human and 30-40 mm in a pig). of the Ilizarov fixator. '
" When modelling the limb shape (length- -

ening and/or thickening) all the components MATERIALS AND METHODS
of the segment under lengthening turn to the 45 healthy individuals of various age
condition of tension and deformation. As pre- groups and 104 patients suffering from con-
viously stated, a successful surgical lengthen-  genital shortening of one lower limb or osteo-
ing depends upon a stable osteosynthesis, low myelitic sequelae have been examined. The limb
traumatism of the surgical intervention, a full  discrepancy was eliminated by mono- and bilo-
blood supply, an optimal rate and frequency of cal osteosynthesis with application of the Iliza-
distraction, preservation of the limb function. rov fixator. The amount of lengthening com-
All these conditions have been mostly referred  prised 3-14 cm, its relative value achieved 6 —
to bone regeneration while the influence of vari- 30%. Distraction started 5 days after the
ous factors on soft tissues, surrounding the fixator placement [3].

lengthened bone, has been less intensively stud- Biomechanical parametres were determined
ied. And while definite success has been achie- with the help of the device designed by A.A. Uten-
ved in studying morphological parametres of kin [22]. The method allows of studying skin
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deformation properties — shift stiffness (S, kg/
mm”*degree) by minimal in time loading but
constant in value moment, as well as for calcu-
lation of the amount of relative deformation
(stretching, x, % ). The device has a small size
(its working part in the shape of a ring is
28%920 mm). The maximal shift tension was
0.00840 MPa, the maximal rotational moment
comprised 10.8 mm.

The studied skin area was located on the
anteriorlateral surface in the middle tibial third.
The patients were positioned horisontally, the
knee joint angle counted 180D. The measure-
ments were performed before surgery, during
distraction and fixation, as well as 2—12 months
after the lengthening completion.

RESULTS AND DISCUSSION

Age dependence of the limb skin deforma-
tion properties

The age dynamics of shift stiffness and
amounts of relative deformation was followed
for the humerus, forearm, femur and tibia in
healthy individuals [9]. The femur and tibia
showed &n exponential dependence between the
values of the lower limb skin relative defor-
mation and age: '

Femur ¢ =11.321%e ¢01783D p = (.46 P 0.05;

Tibia ¢ =3.0316 e 009D r =0.51 P 0.03,

¢ — the value of a relative skin deformation
or stretching (%), e — a base of a natural loga-
rithm equal to 2.71, T —age in years. The other
mechanical parametre is an amount of the skin
shift stiffness that is determined according
to the regression equation: | _

Femur S=0.0083*% T+0.0192 r=0.62 P 0.01;
~ Tibia S=0.0095* T+0.0412 r=0.44 P 0.05.

(T is age in years). As it comes out of these
relations, the index of relative deformation
decreased with age while shift stiffness in-
creased [10]. . |

Morphological research data show that
infantile skin is considerably thinner than an
adult one [11]. So, in babies the dermis is 1.5-2
times thinner than in adults but the subcuta-
neous fat cellular tissue differs little from its
condition in an adult individual. The reported
~ works [18; 14] mention that collageneous der-
mis fibres in early childhood consist of friable
bundles that grow thicker and denser to the
age of 10 — 12, they become much more twisted
and interknitted. Dermis continues thicken-
ing up to the age of 16 — 30.

Light microscope investigation data tes-
tify that the fibrous structures of the skin in
5-9-year old children and adults are similar
[15]. The study of dermis elements ultrastruc-
ture of a normal infantile skin revealed some
peculiar features as compared with adults [1].
It refers to the structure of collagenous fibrillas,
the width of their periods is less and comprises
450 — 500 E. A large amount of fibrous mate-
rial was discovered near collagenous and elas-
tic fibres and testifies that fibrous substances

are sctively synthesized during childhood.
Therefore, the age dynamics of biomechanical
properties of human skin is determined by its
various structural features. Mechanical prop-
erties of the skin in the limb segments are in-
fluenced greatly by the type of collagenous vis-
cosity in the reticular dermis layer. As reported
by some scientists, there are not only age but
also topographic peculiarities in the skin struc-

ture. The location and relations of the colla-

gen fibres have a gre at influence on the dermis
deformation features [14]. |

On the whole, the viscosity type of the hu-
man limb skin is characterized by its layers;
collagenous fibres are positioned in parallel
layers; rigid or weak relations of the dermis
collagenous frame with a subcutaneous cellu-
lar tissue or structural relations with fasciae
are possible in various areas.

The dependence of collagenous fibres thick-
ness on the depth of their positioning was also
revealed. They are the thickest in the dermis
reticular layer [24]. _

The surface of the collageneous bundles
transversal section in the skin of young peo-
ple is considerably less than in old subjects
and comprises 0.4 mm? for the limb skin [16;
23; 24]. As reported [23] the skin on the lat-
eral tibial surface has additional bundles ori-
ented almost perpendicularly or tangentially
to the skin surface thus providing its greater
stiffness and less stretching as compared with
the medially located areas.

Our research [9], when shift stiffness ab-
solute values were compared in the individuals
of the same age, has revealed that the stiffness
of the humerus and femur skin is consider-
ably lower than the corresponding values in
the forearm and tibia. ;

Thus, the regional difference in the skin

relative deformation and elasticity is deter-
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mined by the dermis structure and the type of

the mutual interknitting of collageneous and

elastic fibres, the epidermis structure and the
boundary area between the epidermis and the
dermis. The skin structure as well as underly-
ing tissues play a decisive part in the process
of skin relaxation [20]. |

In some diseases (desmogenesis imperfecta)
the skin is easily torn which is caused by the
insufficient development of the collagenous
structures. -

As it was reported in the literature the
main structural components of the skin that
take the mechanical loading are collagenous
fibres that are well wound spirally [4]. The

conformation principle of the dermis collagen

at various structural levels is its spiral char-
acter [14]. The polypeptid chains and collagen
macromoleculas are spiral, fibrillas are spiral
too. Spiral orientation was revealed in the
architechtonics of other tissues — muscular
bundles, tendons, vessels’ walls, dura mater and
even in the long tubular bones [21].
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According to many researchers the appear-
ance of spiral structures, in long bones in par-
ticular, is caused by the effect of twisting that
is revealed in the period of human phylo- and
ontogenesis. According to Ph. Fouques the
twisting of the musculus latissimus dorsi and
‘museculus pectoralis major is found in the hu-
man embryo at early stages of its development
while this phenomenon is not noted in animals

{21, p. 130]. Ph. Fouque associates this twist-

ing with the upright human stature. Thus,
spiral shape of the architechtonics is one of the
principles in macrostructure organization; this
refers also to the skin. The biological essence
of the spiral shape of the skin structural com-
ponents lies in the formation of the definite
mechanical tissue properties, i.e. relative de-
formation, viscoelasticity and stiffness
Deformation properties of the skin dur-
ing limb elongation. The biomechanical skin
properties of the shortened tibia in patients
with a congenital limb anomaly depend on the
amount of shortening. Thus, the index of rela-
tive deformation of the shortened limb x (%)
in the preoperative period had a nonlinear de-
pendence from the anatomical limb length (L,
cm): .
£ = 0.8225 + 13.352 ¢ ¥, Mathemati-
cal dependence of the skin shift stiffness S

(kg/mm) from the anatomical tibial length L

(cm) has been found: | | -
S =0.0013L +0.0118 r =0.8225, P< 0.05.
In the other conditions the dependence of

the deformation on the length of the skin sam-

ple was also nonlinear [7]. -

By the end of the graduated monolocal
tibial lengthening a considerable decrease in
the index of skin deformation in the operated
segment was noted, that was II times less in
children and 15.8 times less in adult patients
(¢ =0.05—-0.6%). In 12-14 year old children
the decrease in deformation properties of the
tibial skin during distraction was less marked,
which is probably caused by the growth leap
in the puberty period. The possible explana-
tion of the noted difference is a large reserve
in the structural adaptation of the tissue, as
well as its great regeneration potential.

The analysis of the mechanical properties
in the tibial skin during lengthening at one
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or two levels (mono- and bilocal distraction
osteosynthesis) showed the following features.
When the tibia is lengthened to 4-11 cm the
bionechanical behavior of the skin by mono-
and bilocal osteosynthesis is similar: the shift
stiffness grew 4 or 2.69 times correspondingly.
The response of other soft tissues (muscles,
blood vessels) to graduated lengthening by
mono- and bilocal osteosynthesis also differed
in achondroplastic patients [6; 17].

The process of tension stress dominates
in limb lengthening, when definite distraction
efforts are created in the system «fixator —
extremity», that causes regular changes in the
biomechanical behavior of the limb skin. The
skin envelope of the operated segment trans-
fers to a tensile and deforming (but oriented)

condition. Once regeneration is completed re-

laxation develop. Subsequently, structural and
functional skin properties corresponding to
the new biomechanical conditions start form-
ing in the tissues of the lengthened limb.

In conclusion, there is a number of factors
which influence the skin biomechanics of the
human extremity: 1 — structural peculiarities
of the collagen bundles and elastic fibres in
the papillary and reticular dennis layers (col-
lagenous fibres make up 98% of the connec-
tive dermis tissue and provide its high stiff-
ness). The conformation principle of the colla-
genous and elastic fibrillas and fibres is their
spiral character; 2 — the type of the collagen
viscosity in the dermis, especially in its deep °
layers; 3 — age factor; 4 — an amount and etio-
logy of limb shortening in patients with the
locomotor system orthopaedic pathology; 5 —
the method of limb shape modelling (length-
ening and deformity correction) in the condi-
tions of the guided transosseous osteosynthe-
sis (mono- and bilocal osteosynthesis); 6 - skin

‘regeneration (Ilizarov effect) as a consequence

of the formogenetic effect appearing in the
conditions of tension stress.

_The analysis of various factors that have
influence on the limb skin biomechnical status
is both of theoretic and practical value. It re-
gards, first of all, the management of vast in-
fected wounds in open bone fractures and bone
loss with the application of the method of

“gradual tissue stretching [8; 12].
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IIPO ®AKTOPH, SKI BILIMBAIOTH HA BIOMEXAHIYHI
BJIACTHBOCTI IIKIPH KIHIIBOK [IPH ITOJOBKEHHI

JI.A. I'pebeniox, A.B. ITonkos, B.A. lllypos |
Pociticbkuit HayKOBUY IeHTD «BigHOBIIOBaNIBbHA TpPaBMAaTONIOriA U opronexia» iM. IA. Inisaposa

PESIOME

Mera po6oTy IONATANA Y BUBYEHH] BIVIMBY JeAKKUX YUHHUKIB HA Ol0MeXaHIYHY NOBEAIHKY IUKIPY KiHI[IBOK

-y Ipoueci IPHPOJHOrO 3POCTAHHSA i JO30BAHOIO PO3TATY 3a JoNoMOroi anaparta lLiisapoBa. O6cresxerno 45
3I0pOBUX Jrofeil pisHomaniTHOro BiKy i 104 mauienTH 3 NPUPOMKEHNM YKOPOUYEHHSM OAHiel 38 HUKHIX
KiHI[iBOK 200 3 HacaigkaMu IlepeHeceHOro ocreoMienitTy. I[TomoB:KeHHs 3TIYCHIOBANN 33 METOAOM MOHO- i
61710KaJILHOTO OCTEOCHHTE3y i3 3acTOCYyBaHHAM amapaTa Liuisaposa. TepMmin mozoBxeHHS ckiagap 3-14 cm,
BifHOCHe nojpoBxeHHdA — 6-30% . Qucrpakiiito sxificHioBanu Ha 5 IeHb Hicks HaKJaNeHHA amapary.
BiomexaniyHi XapaKkTepUCTUKY BUSHAYANIHU 32 JOIOMOro0 nmpuiany A.A. Yreuskina, ananisyouu raxi
medopMalliftyi mapaMeTpu: 3CYHYTY HKOpeTKicTs (S, Kre/MM? rpaf.) npy mocTiMHIY BeIMYNHI HABAHTAKEHHS,
10 ZOAA€THCH, 1 BeNMYUHY BifHOCHOI gedopmanii (x,%). ¥ poboTi omueyeThCs BNAWB PiSHOMAHITHHX
q’KHHHRiB Ha GioMexamiuny moBeAiHKy yKopouyBaHol KiHUiBKY pisHoMamHiTHOI eTiosorii — CTPYKTYPHUX,
(daxTopa BiKy, BUAY METOAUKU IMOJOBXKEHHA y Opoleci 3piBHIOBAHHSA NOBKUHN KiHIiBKH.
- Mo Taxux YMHHUKIB BigHOCATE: 1 — ocob6auBocTi 6yAiBii KoMareHOBUX MYYKIB i eacTHYHUX BOJOKOH
- COCOYKOBOro i ciryaroro mapis mKipu (konareés cknanae 98% exuanbHOl TKAHMHM AepMHU i sabeaneuye il
BHCOKY KOpcTKicTh). Kondopmauilinum npuHummoMm 6yAiBiai KoJIareHOBHX nyukiB € Ix cmipajeBugna
3BUTICTD; 2 = THI KOJIAareHOBOi B’A8M B AepMi, 0co6IuBO B rambokux mapax; 3 — BiKoBMil HHHHnE; 4 -
' BeJIMYUHA 1 e'rionorifr YKOPOUYBaHHA ¥ XBOPUX 3 OPTONEIUYHOIO NATOJIOTiEI0; 5 — METOLUKA ONEePATUBHOTO
MOJeNIOBAHHSA PO3MIpIB 1 (OpMHU KIHIIBKY B YMOBAX YPECKOCHOIO OCTEOCHHTE3Y (MOHO — i GiloKambHU
ocTeocuHTes); 6 — pereHepaTOPHi MPOLECH Y IIKIP] CerMEHTY, AKi NOAOBKYIOTh KiHIIBKY, AK MPOAB «eexTy
InizapoBa» B ymMOBax Hampyru posTAry. g : . s
~ RJIFOYT0BI CIOBA: GioMexaHiuHa NOBeAIHKA ITKIPY JIOAUHY, IPAPOAHE 3POCTAHHA, JO30BaHUIT DO3TAT,
anapar InisapoBa, KiHIiBKa | - |

0 ®AKTOPAX, BJIHSIONAX HA BHOMEX AHHYECKHE CBOHCTBA
KOXH KOHEYHOCTH IIPH ¥ IMHEHTH

JI.A. I'peGentox, A.B. ITonkos, B.A. Illlypoe
Poccuiickuit HayYHbIH UeHTD « BoceTaHOBUTEIBHAA TPABMATONOI S 1 opToneaus»

PE3IOME

ITenr paboTel cocTosNa B UBYYEHHAU BAUAHKSA HEKOTOPBIX
KON KOHEYHOCTEH B IIPOLECCE ECTECTBEHHOTO POCTA ¥ AOSUPO
Wnusapoea. O6cnenosano 45 30POBBIX JIOfed Pa3HIUYHOrO
YKOpOYEHHEM OHOM M3 HHMIMKHUX KOHEYHOCTeH WUAM ¢ moes
YpnvHeHle OCYLIECTBIANM 10 METOLMKEe MOHO- U GHJIOKANLE

uM. I‘,A_-. Wnusaposa

daxTopoB Ha GHoOMexaEUUYECKOE IOBeleH e
BAHHOTO PACTAMEHMUS ¢ IIOMOINbIO ATIIAPATA
Bo3pacra u 104 manuenra ¢ BPOMACHHBEIM
CACTBUAMM [IEPEHECEHHOr0 OCTEOMMEIUTA.
OTO OCTeOCHHTesa ¢ IPUMEHeHUeM alnapaTa

36

o i Vi Pt

- D o A



Cepia «Meduuyunay., Bun. 1

Mausapona. Beanunna yaauaeHns coeTapasana 3-14 ¢cm, oTHocuTenbHoe yaaunenue — 6-30% . Muctparnuio
OCVIECTBAANM Ha 5-11 JeHb nocie HAJIOKEeHUA annapara. |

BrioMéxaRMyecKre XapaKTePUCTUKU OIpelesalu C NMOMOUIbI0 ycTpoucTsa A.A. VTeHbKnHa
AHANHBHPORAJH CIeyiouue Ae(opMalioHHbIe TAPAMEeTPbI: CABUIOBYIO MECTKOCTS (S, Kre/mMmm? rpaj.) upu
TOCTOSHHON BeJIMUMHEE NPUIAraeMoil HATPYSKH U BEJIUYUHY OTHOCUTENbHOH fedopmanuu (x, % ). B pabote
OITHCHIBAETCH BIMAHNE PAsIMYHBIX (PAKTOPOB Ha GHOMeXaHWYecKoe IoBeJeHNe YKOPOYEHHO! KOHEYHOCTH
pPasauYHON 9THOJNOIMM — CTPYKTYPHBIX, (PaKTOpa BOSpaCTa, BUJ& METOAUKH YAJUHEHUdA B Tpolecce
YPaBHMBAHUSA AJIMHBI KOHEYHOCTH.

K raxum ¢paxTopam oTHocATcA: 1 — 0COGEHHOCTH CTPOSHUA KOJUJIATE€HOBLIX IYYKOB U PNACTAYECKUX
BOJTOKOH COCOYKOBOTO M CETUATOrO ¢lioeB KoM (Kosared cocraniusgeT 98% coeAMHUTeNbHON TKAHM J1€PMbI
11 obecHeurBaeT ee BLICOKYIO KecTKOCTh). KoH(opManoOHHbIM NPUHIMIOM CTPOSHNS KOJIAareHOBBIX IIYYKOB
ABJIAETCH MX CHHUPAJeBUIHAS MSBUTOCTh; 2 — THII KOJJIAreHOBOW BsI8H B JepMe, OCOOEHHO B my6om1x_
crosx; 8 — BO3pAaCTHON (GaxTop; 4 — BEJIMYMHA W ITHOJOTHSA YKOPOUEHU Yy GOJNBHBIX ¢ OPTONEAMYECKOH
maTojormeii; 5 — MeTOAVMKA ONEPATHBHOIO MOAENMPOBAHUA PasMepoB M (POPMBI KOHEYHOCTH B YCHOBUAX
YPECKOCTHOTO OCTeOCHHTEe3a (MOHO- U GHIIOKANbHBIH ocTeocuHTes); 6 — pereHepaTOpPHBIE MPOLECCHl B KOXKe
YATMHSEMOTO CerMeHTa KOHEYHOCTH KaK IPOSBJIeHUe «apdexTa Hnnaapoga» ‘B VCJIOBUSIX HANPAXKEHUA
pacTasKeHUd.

KJFOYEBBIE CJIOBA: 6noMexaHnyecKoe TIoBeleH e KOXKU YeI0BeKa, ECTGCTBGHHLIH poc'r, JOSUPOBAHHOE
pacTskenue, annapar Vlnusaposa, KOHEUHOCTD -

VK 618.4:534.1

MATEMATI/I‘IECRAﬂ MOJAEJIb PO,ZIOBBIX CXBATOH

H.B. Jlaxno
XaprOBCRHH HallMOHANbHBIA YHHBEPCHTGT um. B.H. KapasuHa

PE3SIOME

Onucana MaTeMaTUYeCKas MOJeab POLOBBEIX CXBATOK KaK aBTOROJIeGaHHH B PAMKaXxX CHCTEeMBI «MaTKa-
II0L0-aMHUOTUUECKHUN KOMILIEKC». -

KJIOYEBBIE CJIOBA: coxkpaTuTebHad aKTUBHOCTE MATKH, cnﬁeprefrn}ca crcTeMa «MaTKa — MIOLO-
aMEUOTIYECK I KOMIIIEKC» , ABTOKOJIE0aHIA

CokpaTHTeabHAd AeATeJbHOCTh MaTKu  IIpu 2TOM HOCTyNaTelIbHOE ,ZIBPIJR%H}?IE Ijioga
pE,I_ICTaBJIﬁeT coboli yHHKANbHBIA (EeHOMEH, MOXHO CPaBHUTH C IepeMelleHrneM B upeBe
BOTOPLIH BO MHOTOM OIpefejseTcs KOHTPaK- yAaBa IPOIVIOYeHHOH UM KPYIOH MUINH [7; 14].
THIBLHON AKTHBHOCTHIO MuomeTpus. OnHAKO B CI)}TH,I[aMGHTaJII:HBIM cJIefAyeT CYHUTaTh Io-
HacTodAllee BpeMs XOpOIIo U3BECTHO, UTO CHJIa  JIOXKEeHUEe 00 m3oMeTpHUYECKOM XapaKTepe COK-
MBIIIEUHOI'0 COKpaIeHus He dBjiferca abco- pameﬁna 6epemennoit matku [13]. CornacuHo
JIIOTHBIM (axTopoM, ofecnmeuMBAaOIIUM DPacK-  3TOM KOHIENNIUH POJIb <«pace- -maker», BBI3BI-
perTue meifku Mark# [8; 14]. Ilo maHHBIM  pajomjero MaToYHOe COKpAIleHHe, BHIIONHIET
MeceqoBaTeneli, B eI «CXBATKA-PACKPHITHE»  MaTOUHO-IJIaleHTAPHBEIH KOHTYP KPOBOOO-
CYIIleCTByeT IIPOMEIKYTOUYHOe 3BeHO — I'eMOAH-  pallleHHd, KPOBH H3 KOTOpPOI'o ofecrieunBaeT
HaMUudecKas cHCTeMa MHUOMETPHA [6 17] : Q(I)CIJeKT JOPaCTAKEeHUA MUOILUTOB U UHIYKIIUO
HeocmOpHMBIM ABJfeTCA HAIWYAE 9BOJNIO- cxBaTKH. 10O €CTh CHJIOBOE NeIoHUpOBaHIE
IIMOHHO BBIPAO0OTAHHOTO MEXaHM3Ma BHYTPH-  gpoBH B COCYAMCTBHIE JAKYHBI MUOMETPUS AB-
MHAOMETPaJIbHOTO AJeIOHENPOBAHUA KPOBH, KOTO-  ngeTcsi OCHOBHBIM (PaKTODPOM, onpee/AI0IIuM

PBIA CTAN AKTUBHBIM HHCTPYMEHTOM IO $®OopP-  ygerory ¥ 2dPEeKTUBHOCTL POAOBBIX CXBATOK
MHPOBAHHIO THAPOAWHAMHYECKOro obneMma, [13; 14; 17].

BBITIOTHAIOIET0 OCHOBHYIO paboTy 1o neopma- "B 1971 r. rpymma mcciefoBaTesell IOJ
[BOHHON PeKOHCTPYKIMY IIeHKM MaTKH B POIAX  pygropogersom I. Scheffs ycmemuo pemuia
[13; 14; 17]. 3a7auy TOCTPOSHHA MATeMAaTHUeCKOod Mopesn

B 1988 r. mesasucumsle aBropsl I'A. Ca-  \oroypo-nmanenTapHoro KpoBOTOKAa B 3aBH-
punkmit 1 C.JI. BockpeceHCKHI CHOPMYIUPO-  ,yyocTy 0T H3MeHeHHS BHYTPHAMHUOTHYE-
BaJT¥ AWCKPETHO-BOJHOBYIO TEOPHIO POIOB,  ,poro gaBieHUS U 0COOEHHOCTeil BHEIIHEro
COTJIACHO KOTOPOM AMCKPETHOCTh OGYCHOBIEHA  pou suono mpeHaska B COCYLBI Masioro Tasa [18].
HaJWY@eM [ABYX OTHENBHEIX (as: CXBaTKM M B rg;pyefiimieM TeopeTHYecKHe JaHHble GbLIN
paccnaﬁ._rresna- MHOMETPHA. quyrﬂe BOJHBI 5 aHoeTHIO HOATBEPIKAEHBI 00BeKTUBHBIMH
nedopManuu, Bo3HMKawmue O6rarosapd Ime- .. .nopappavu [12; 14].
peMeIeHUI0 KPOBY IO COCYABCTOMY CILIETEHHIO Taxum 06pasoM,

MBITHEYHOPO CJIOA MATKH, obecmedHBalOT |
pacKphITHe MeRKH II0 THNY HaKaUHBAHUA Vv, = I(F; ~F)dt; dV,=(F,—F),
BO3AYXOM MaHXeTKH ToHOoMerpa. IHlpomece |

NPONBUKEHHA [LIOAA IO POJOBBIM HYTAM Ma- rage V. — o6beM KpOBY B IJIALEHTAPHOM KOHTY-
TepHu OCYI[eCTBAAEeTcH HyTeM BIAMMHOTO pe; ~ IOPHUTOK apTepHAIBPHON KPOBH K ILJIA-
nepeMereHAA CTEHOK MATKH U IIOAHOrO aimna. HeHTe; F — BeHO3HBIHA OTTOK OT IJIAIEHTEL.
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ITpeano)keHHaA MOLeJh BIiepBbie II03BO-
AW MPU3HATH OJOXHKeHHAE 0 IPOLOJIKAIOIIeM-
cfl OTTOKEe W3 WHTEePBUJJIe3HOTO IPOCTPAHCTBA
1 pocJe IpexKpaleHUsi BeHO3HOI'O JpeHaXa
MAaTK#, T. €. NOATBepAnJia Haludyyhe CUJIOBOTO
NeNOHUPOBAHMA KPOBM M3 MATOYHO-IJIALEH-
TAPHOTO KOHTYPa B JAKYHBI MBILIEYHOTO CI0A
MaTKHA. BroociescTBuu 3Ta Mozesab OblLia Ha
noJire rofsl 3abbITa ¥ He IIOJIyUYUJia JIoTHYe-
CKOT'O MPOAOJIMKEHUHA. |

JHKUBOTHBIM MUpP JaeT HaM IIOUCTHHE He-
0603pHMOe MHOIKECTBO BEICOKOYIIOPANOUYEHHBIX
Y BeJIUKOJIETHO QYHKIUOHUPYIOIMIUX CTPYKTYD.
[To-BuguMOMY, B OHMOJIOTHUYECKOM cUCTeMe HUUTO
He IPOMCXOAUT 06e3 Koolepaluu OTAeIbHBIX ee
yacTeil Ha BBICOKOM ypoBHe. CUHepreTnyecKue
IIPOIIeCCHl TTO3BOJAIT GMOJOTHYECKHM CHCTE-
MaM «TpaHchOpMHUPOBaThL» 9HEPruio, IIpenBa-
PHUTEJBbHO IIPe00Pa3oBaHHYIO HA MOJIEKYJIAPHOM
YyPOBHE, B ee MaKpOCKoNUdYecKUue (POPMEI.
CuHepreTuueckKme IPOMecChl TPOABIAIOTCH B
MBIIIIEYHOM COKpAINeHWU, IPHUBOLAIILEM KO
BCeBO3MOXKHEBIM ABHIKEHHSAM, DJIE€KTPUUECKHX
KonebaHMAX B KOpPe I'oJIOBHOIO Mo3ra, o6paso-
BAHUM 3apafa y 3JeKTPUUeCKUX pPbIb, pac-
IIO3HABAHUN 3PVTENbHBIX W pPeueBBIX 00pasoB
1 7.1, ' |

CymecTByeT eIMHBIM IIOAXOH B OIMCAHWUH
JIOOBIX OHMOJOTMUYECKUX TPOIEeCcCOB C TOUYKH
3peHNS CUHEPIeTHKH MU «TeOPHM aBTOBOJH»
[1; 2; 4;9-11; 15; 16]:

Vi3 BBHINIEH3IOKEHHOIo cJelyeT, 4TO
 POOBOM aKT, HMO-BUAHUMOMY, ABJIAETCA aBTO-
KoJe6aTeIbHBIM IIPOIecCOM, KOTOPBIM ompe/e-
JigeTcs aBTOKOJNEeOaHUSAMY CHCTEMBI «MaTKa —
IJIOfO-aMHHOTHUECKHUN KOMILJIeKCy, ABTOKO-
nebaHuUsa — 9TO Hel3aTyxalomue Kojebauusd,
noAliep:KrBaeMble BHEIIHUMHU HCTOYHUKAMHU
SHePTUU B HeJINHeMHOM AUCCHIIATHUBHOMK CHUC-
TeMe, BUJ M CBOMCTBA KOTOPOM ONpeelsaoTes
caMoOl CHCTeMOM U He 3aBHCAT OT HAYAJIBbHBIX
- yenosuit [9]. ABToKonebaTesibHbBIE CHCTEMBI
Upe3BRIYAHO PAaclIpOCTpPaHEHBI B IPUPOIe U

IIpencraBus cebe, 9TO B reHepalydy aBTO-
kosebaHmil CHCTEeMbl «MAaTKa — IJIOKO-aMHMNO-
THUECKHUHA KOMIJIEKC» OCHOBHYIO DOJb HUIDAKOT
reMoAYHaAMHUUYeCKHe NPOIMECCH. B theTona-
meHTapHOM cHcTeMe ¥ MHUOMETPUH, MOMKHO

HOCTPOUTD CAEAYIOMYI0 MOIeJb:
! d? n
4 V"" =—d—(_Fu—Vp)-; ap-i-w,ij:O,
dt*  dt dt’
rje w, — 4acTOTa COOCTBEHHBIX KoJIebaHuH.

OpHaxo NaHHOe yYPaBHeHHe OIHCHIBAET
unea bHBIA cAydall B CHCTEMe, JUINeHHOH
BCHKUX IIOTePh. A «BCcAKAA UAealU3allAA PAHO
[TV TIO3HHO MCTHUT 3a cebay (umT. mo A.A.AHJ-
poHOBY, 1956) [3]. -

BoapIIMHCTBO OKPY/KAIOIOUX HAc B XKHU3HH
HeTWHeHHBIX NUHAMUYECKHUX CHCTeM B obiieMm
cayuae HeKOHCceDBaTHBHBI. IIpakTwiecKu: B
71106011 cHcTeMe IIPHACYTCTBYIOT IIOTepH (TPeHue,
usJIyieHUe, HATPEB U T.X.), H OOBIYHO CHCTeMa
He SBJAETCS 3HepPreTHYeCKH H30JUPOBAHHOU:
Ha Hee JeHCTBYIOT pasinyHble BHEHIHNE CUJBI

- ¥ IOJISA KaK cTaTH4deCKHe, TaK U IIePpEeMEHHbIE.

Knaccukm Teopuu KoJeOaHHM U BOJH HeO[-
HOKPaTHO YKAaShIBAJX, YTO MNPUHIUIHAIBHO
HOBBIM CBOMCTBOM AVCCHUIATHUBHBIX CHCTEM, B
KOTOPBIX KoJiebaTeJIbHAA JHEPrus MOXKeT He
TOJBKO OUCCUNIUPOBATHL H3-3a IOTEPH, HO M
IIOMIONHATLECA ¥3-3a HEPABHOBECHLIX HEYCTOH-
ymBOCTel, ABIAETCS MeHepays ABTOKoNe6aHn
[11; 15; 16]. A.A. ArgporoB GoJiee ceMHueCcATH
JIeT Hasaj, HasBaJ TaKWe CHCTeMBI aBTOKOJIe-
OaTeJbHAIMU, BIIEPBBIEe IPHUIAB UM YeTKOe Ma-
TeMaTHYeCKoe collepyKaHue, CBSI3aB aBTOKOJe-
Oanuda c npegenbHbIMU nNukaaMu [Iyauxape [4].

Taxum ob6pasoM, peajJbHas MOJEJbL PoO-
HOBEIX CXBATOK MOMKET OBITH cHOPMYJIHPOBAHA

caeAyloirM obdpasoM:

TeXHUKe, L HUM OTHOCATCH ONTHUYECKHE KBaH-

TOBBIE I'eHepaTopkI (JIas3ephl), BavkHermue GyHK-
IIHOHAJbHBIE CUCTEMBI dKHUBOTO OpraHuaMa (cuc-
TeMbI KpoBOOOpaIIeHusa, AbIXaHnue, pedu), AyXo-
BBl ¥ CTPYHHBI€ MYy3bIKaJIbHbEIe MHCTPYMEHTHI,
IepeMeHHBIe 3Be31bl (edenanl), aBTOKATAIH-
THYeCKHe XUMHUJYecKHue peaknuu [1; 5; 11].

JIATEPATYPA

d°V, .. .
X + - (Fa=V)+w ¥, =0,
IIpencraBaeHHOe ypaBHEeHUE IPAKTUYECKH
COOTBETCTBYeT MaTeMATHYECKOMY ONMCAHHNIO
reHepaTopa BaH-gep-Ilons — xiaaccmueckoMy
IpuMepy aBTOKoJebannit [3; 9; 19].
CorepmerHoO oueBHAHO, YTO FajbHelmas
pa6oTa B HampaBJeHHHW NOCTPOEHHS BGoJjee
CJHOMKHBIX MOJeJIell POLOBOTO aKTa IIO3BOJHUT
riayGie HOHATE NIPUPOAY AHOMAJHH POLOBOL
AesATeJIbHOCTH, a TaK)Ke YCOBEPIIeHCTBOBATD UX
DaTOreHeTHYeCKYI0 Tepamuio.
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MATEMATHYHA MOJEJb IIOJOTOBAX IMEPEUM
I.B. Jlaxno - |
XapriBcpru# HalioHaJBHMI YHIBEPCUTET 1M. B.H.Kapasina

PE3IOME

Onucana MaTeMaTHYHA MOIEJh IOJOrOBUX IlepeiiM, K ABTOKOJMBAHBL ¥ PAMKaX CHUCTEMHU «MaTKa —
IIIOLOBO-AMHIOTHYHUN KOMILJIEKC» ., | .

KJIFOYOBI CJIOBA: CKOPOTINBA AKTUBHICTH MAaTKH, CUHEPreTUKa, CHCTeMA “MaTKa-IJI0A0-aMHIOTHYHWIA
KOMILIEKC”, aBTOKOJMBAHHA i | -

- MATHEMATICAL MODEL OF THE UTERINE CONTRACTIONS IN
LABOR | ' - | -

1.V. Lakhno ‘

Kharkov National V.N. Ka.razin University

SUMMARY

The article presents a mathematical model of the uterine labor activity as continuous oscillations
within the limits ot the system of uterus-fetus-amnion. |
- KEY WORDS: contractive uterine activity, advanced synergetics uterus-fetus-amnion, continuous
oscillations : :

VK 616.48 | | - |
VPOBEHB TPUIITO®AHA N CEPOTOHHHA B YCJIOBHASIX
CYIOPOJKHOM I'OTOBHOCTH I'OJIOBHOTO MO3Ir'A

E.I'. Maxcumenxo, B.H. Caguenxo .
XapbKOBCKHUI HAUOHAJbHBIN YHUBEPCUTET HUM. B.H. KapasuHa

PE3IOME

VeTaHOBIEHO, YTO V. KPBIC ¢ BEICOKOH ayAUOTeHHOM’ CYyLOPOKHOM aKTUBHOCTHIO B CDABHEHUM C KPbICAMU
¢ HEMBKUM YPOBHEM BO3OYAUMOCTH YMEHbIIAeTCs YPOBEHb CEPOTOHNMHA B IHIIOTAIAMYCE, CTBOJIE, MO3JKEUKe
¥ TONYHIAPHAX TI'OJOBHOT'O MO3ra, a CoJepxaHue rpunTodasa y KpbIC YMEHbIIAeTCA B MO3KEUKe U
romoTajiamyce. |

KJIFOYEBBIE CJIOBA: cepoToHuH, TpUITOMAH, ayAHOTeHHAasA aKTUBHOCTD

BBE}IEHHE 3Ha4YUTEeJbHO HI)Ke. B TO Ke BpeMda Y KPBIC
| - , nuanu Kpymuackoro-MoJlogKUHOK B MO3XKEY-

Jinsa ompejeneHnA yPOBHA TPEOTODAHA M yo pyigpyeno CHHKeHNe YPOBHA TpunTodana.
CepOoTOHHWHA B YCJOBHAX CYAOPOXKHOM TOTOB- CpaBHUTENBHBI AHAIA3 YPOBHS CEPOTO-
HOCTH TOJIOBHOT'O MO3ra 6blsa IPOBENeHA CePUA  puua p rpunTodaHA B PASIHYHBIX 0GIACTAX
SKCIePUMEHTOB Ha JaGOPaTOPHBIX KDBICAX  rojopHOTO MO3ra B TPYNIAX MCCIeAyeMBIX
nuaun Kpymuackoro-MonoAKUHOE M 0€CHO-  xypoTHBIX IOSBOJIAET IPEANONOKHUTD CIeAYIO-
POAHBIX KpBICaX C PasiH4YHBIM YPOBHEM CYyAO-  mee. CHU)KeHNEe YPOBHA CEPOTOHMH& CBA3AHO
DOYKHOM AKTHBHOCTH. B 9KCIIepAMeHTe HCIOMb-  Kak ¢ YMeHBIIEHNeM Me/IBATOPa, TePeHOCHMOro
30BaHA MOJENb AyJHUOTeHHOU SIIHJIeIICHH. 73 CTBOJIa B ApYyrue o6JacTU IOJIOBHOT'O MOSTa,

ITpoBeieHHbIe HCCIEAOBAHYS HOKASAMM, YTO  TaK ¥ CO CHI)KeHHeM CKOPOCTH GHOCHHTe3a UK
ypoBeHb CEPDOTOHHHA ¥ JKHUBOTHBIX C BBICOKHM YCKODEHHBIM HPEBPBJII;GHHBM B UcCCHeNyeMbIX
vpoBHEM BO3GYAUMOCTH, & TAKIKE KPbIC IMHMK  o61acTAX roJOBHOIO MO3ra. CHUI)KeHUE Xe
EpymmuHckoro-MoIoAKHHOA 110 CPaBHEHHWIO C  YPOBHA rpuntTodaHa MOMXHO OOBACHHTH
JKABOTHBEIMY ¢ HUBKUM yPOBHEM BO3OYAUMOCTH  YMEHBIIEHUEM CKOPOCTH €ro HeMpPOHANBHOTO
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JOXBATA MM TpeBaJUpoBaHUeM APYTUX MyTeH
MeTabonusMa.

MATEPHUAJ U METO/bI

Jina M3y4YeHUA B3aKMOCBA3H MEXIY
CYAOPOKHOM T'OTOBHOCTBIO K COJAEepPHKAHUEM B
MO3I'eé CepOTOHMHA ¥ TPUIITO(haHa MBI BOCIIOJb-
30BAJINCh MOJENBI0 AYAUNOreHHOW 3IMJIENCHH.
Mopnens ABageTcd yAOOHOU AJd MCCIeLOBAHUA
HeMPOXAMUIECKUX OCOGEHHOCTEH TI'OJIOBHOTO
MOSra, TAK KAK JAeT BOSMOMKHOCTb UBYIUTH MOST
IO BO3BHUKHOBEHUS CYJOpPOr U TeM CaMbIM
UCKJIIOUUTH COMHEHNe, UYTO HabioaeMble u3Me-
HeHUS B OMOXUMUHYECKOM cTaTyce SBIAITCH
clencTBUeM IIPUCTYNOB, & He IMPeaLIecTBYIOT
TAKOBBIM. -

Cepus SKCIIeDUMEHTOB BBIIOJTHeHa Ha Oe-
TBIX J1a60pAaTOPHBIX Kpbicax auHNH KpymwH-
cxoro-Mosonxuwoii [1] ¢ BBICOKOI ayAMOreHHOM
CYILOPOXKHOM FOTOBHOCTBIO, a TaKKe 6ecropos-
HBIX KpbiCaX, HPeABAPUTENBHO OTOOPAHHBIX IO
ypOBHIO cyAopoxHON roroBxHocTH. OT6OP
YKHUBOTHBIX IO YPOBHIO CYLOPOYKHOM rOTOBHOCTH
IPOU3BOLUIN B MeTaJINUYeCKOM KaMepe pas-
MepoM 8(1x40x30 cM ¢ KPBIIITKOH U3 OPICTEKIA.
- B xagecTBe 3BYKOBOTO pa3fpaskKuTe s UCIOJIb-

30BaJIX 3BYUAHUE 3JIEKTPHYECKOTO 3BOHKA C

nauTenbHEoCThI0 3By4yaHus 120 c. I'poMKocCTh Ha
~ ypoBHe moJjia Kamephl paBHagack 96 16. Peak-
I[MI0 XUBOTHBIX ONEHHBAJIA B Gayyax IO cle-
ayromeit mxaie: 0 6ajI0B — OTCYTCTBHE JBUTA-
. TeIBHOT'O BO3OYMKIEHUS M CYAOPOMHOU pPeax-
nuu; 1 6ay1 — B3IparuBaHua ¥ He3HAUYUTENbHAS
GeroBas peaknusg; 2 6alna — BbIpaKeHHAH

penTpUdYTHPOBAIY B TeYeHHEe D MUH IIpU 3000
06/MMH TIpH TeMieparype 0°C. nsa omnpene-
JTeHUA cofepKaHusa TPUNTOPaHa ¥ CEPOTOHNHA
B DKCTDAKTAX [OJb3oBaIHCh MeTomoM Endo
Ogura [2 — 4]. PasneseHue IPOBOAMIN HA KO-
J0HKe 13 KapboKCuMeTU/IIeJJII0JI03hI THIIa CM-
52 dupmsr Whatman Biochemical (AErama).
Komouxy (0,6x10 cM) ypaBHOBEIIABAIU 0,01 M
docharurim GydepoM (pH 6,2) 1 HaHOCHIH
HeHTpalW30BAHHBIH TKaHEBOU IKCTPakKT B
xoauuecTBe 1 — 4 MJI. SAOOHI0 IPOBOAMINA DA
rwoMEAaTHON TemmepaType Gydepom I (0,01 M
docharasii 6ydep, pH 6,2) u 6ydepom II (0,03
M ¢ocharumit 6ydep, pH 6,2). Bydep I
(bpaxnua 15 M) 3F0MPOBAJ TPUNTODAH, 6ydep
II (ppaxmua 15 M) 3AOUPOBAT CEPOTOHHH.
TpunrtodaHbl U CEPOTOHUHD] OIIPeNesIdln dy-
OpUMETPUUECKH IO COGCTBEHHON JTIOMUHECICH-
nuu Ha cunexTpodpuyopumerpe MIID-4A Xm-

 raym. {75 aHANH3a HCIIONb30BAJIN AJIUHY BOJ-

- (Anrams). |

GeroBas peaKUus, 3aKaHINBAOIIleecs NafeHueM

'KUBOTHOTO Ha XHUBOT; 3 6aja — BEIpakeHHOe
IBHUTaTeJbHOE BO3OYKeHne, 3aKAHINBAIOIIAICH
majieHueM KUBOTHOT'O Ha G0K M KIOHHAYECKIMU

cyznoporaMu; 4 6ajia — CyAOPOKHBIM OPUIAOK -

C TOHUYECKHUM HalpPsKeHreM Bcell MyCKy/IaTyphI.
W3 TecTMPOBAHHEIX XHUBOTHBIX MBI ¢HOp-
MUPOB&JIH ABe Ipynmel: 1-s rpynma — JKHBOT-

upl A, = 303 M (A7MHA BONHBL BO30y X leHN )
nA,= 330 uM (A1rHA BOJIHBI JIOMHUHECIeHITUH)
naa ceporonuHa; A, = 290 HM (ZIHHA BOJIHBI
Bo3byKzeuud) U A, = 345 HM (ANUHA BOJHBEI
JIOMUHeCHeHI[MHY) g TpUnTodaHa.

B KauecTBe CTaHAAPTOB OBLIM HCIIOJIB30O-
Baup!l Tpunrodas dupmel BDH u ceporoHuH-
kpeatuHnd cyasdar ¢upmbel Koch-Light Lab.

PE3YJIBTATHI 9KCIIEPHMEHTA

HccnenoBaHusi yPDOBHS CEPOTOHUHA U TPUII-

rodaHa V KUBOTHEIX ¢ HUSKHUM (H) u BricOKuM
(B) ypoBHeM BO3GYAMMOCTH, a TaKe y KPBhIC
auanu Kpymmackoro-Moaonkuaoi (KM) cBune-
TeJIECTBYIOT O TOM, UTO V IIOCJHEAHUX IO CpaBHe-

'HUIO ¢ JKMBOTHBIMHU rpynnsl H comepsrkanue ce-

POTOHMHA CYIeCTBEHHO HMKe BO BCeX U3YUEeH-
HBIX 00J1aCTAX MO3ra — HOJIYIIapUsaX, TAIOTOJIa-

‘Myce, CTBOJIe B Mo3:Keuke (Taby. 1). 310 pas-

HbI€ C BBICOKMM IIOPOTOM ayAHUOTeHHBIX CYAOpOT
(0 6ayI0B, KOHTPOJIB) B 2- IPYIIIA — dKHMBOTHBIE |

¢ BHIpAXKEHHOM snuenTnGOpPMHON peakImeit
W, COOTBETCTBEHHO, BBICOKON ayAWOTeHHOU
CYHOPOXKHOI roToBHOCTRIO (3 — 4 6anna). Ku-
BOTHBIX HCIIONB30BANH AJA GHOXHMUIECKUX
UccIeOBaHNM He paHee UeM ueped JBe Hefelu
mocJjie oIpefeieHus CYAOPOKHON rOTOBHOCTH.

- BHOXHMHAYECKHI METOJ,

K UBOTHEIX 3a0MBAIK IIYTeM AeKATUTAIINH,
MOS3T OBICTPO U3BJEKAIU U Ha X0JIOAY PasHeain
HA OTHeJIbl — HOMYIIapusd, THIoTaJlaMyc, CTBOJ
(apozonroBaTheIii MO3T + BapoJiieB MOCT)
MO3KeUoK. TKaHb B3BEIIUBATHN, pasMeIbyaIn
¥ TmaTexsHO pactupaiuz B 0,4 M HCIO + B
coorromerny 1:10. ToMoreHaTsI BEIAEDIKHBATT
60 mun npu 4°C, satem neuTpudyruposaiu B
TeyeHune 9 MuH npu 3000 o6/MuE upm
remneparype 0°C. Hamocamounyio KuaxocTs
IepeHOCHIH B MPoGUpKH ¥ foBofuau ao pH 5-
6 c nomomeio 2 N KOH (ua xonony) Bropuuuo

nu4une aBagerca gocroBepHBIM (p < 0,001) u
BechbMa 3HAYHUTEJBHBIM. Tax, B HOXyIIapHAX

YPOBEHE cepoTOHHHA cHuKeH Ha 40-60%, B ru-

noronamyce — Ha 50-70% , B ersose — 5a 60-80% ,
B Mo3:xxeuKe — Ha 60-80% (puc. 1— 4). Caenyer

- OTMETHTh, YTO OZHOBPEeMeHHO Y KpbIc uauu KM

B MO3KeYKe M M’UIoTajJaMyce 3aMeTHO CHUMKe-
HBI ypPOBeHb Tpunrtodana — Ha 30-40% m 40-

- 60% coorBercTBenHo (Tabx. 1, puc. 1 — 4).

¥ BBICOKOBQ36YyAuMLIX Kpbic (B), BelZeIeH-
HBIX M3 00mell monmyasanuu 6eanIx gabopaTop-
HBIX KPBIC ¥ OTBEYAIOIIUX BRIPAMKEHHON CyHo-
POXKHOH peaKIiuieil Ha JelicTBHe ayAHOTeHHOI'O
pPasipaXKuTead, TaKKe OTMEUYEeHO 3aMeTHOe

- CHIJKEHMe YPOBHSA CePOTOHKHA B FHIIOTANIaMYcCe,

40

CTBOJIe U MO3Keuke, OAHAKO 3TO CHUKeHHE
MeHee BhIPa)KeHO, YeM y JHHeHHBIX Kpbic KM
(Ha _20'—40"/0,-25-35% u 20-30% coorsercrt-
BeHHO), YPOBEeHb HOCTOBEDHOCTH TAKMKe HHUMKE

(p<0,05). B To e BpeMs B moxymIapuax KpHIC
rpynnsl B ypoBeHB CepoTOHHHA HECKOABKO

noebrmier (Ha 40-50%, p<0,01). Cogepaxanue

TpunTo(GaHa y KpHIC rpynnnl B A0oCTOBepHO

(p<0,05) camxmeno B Moskeuke (puc. 4).
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Tabnwua 1
Coaepxanue TpunTodaHa U CEPOTOHHHA B PAITUUHBIX 06J12CTHAX FOJIOBHOI0 MO3ra KpbiC
_ | , I'pynna )XHMBOTHBIX
O\?gigb Bewectso | H B | - ~_|KM
‘ S n| HM/r n| uMr_ [PBH)| n | sMr | PEKM-H
oty wapHa Tpunrodan |8 | 145+0.13 |8 144+0.14 | >005 | 8 |1120+0.14| >0.05
- JT | Ceporonun | 8 | 1.42 +0.11 |8]2.10+0.17 | <001 | 8 0.78 + 0.08 | <0.001
I‘“moranamyc.. Tpuntodan [ 8| 7.74+0.06 |8 ] 6.60+ 056 >0.05 | 8 |3.73+049| <0.001
| | Ceporonun | 8 | 11.75 + 0.91 818.00+0.62] <0.01 | 8 [454+091] <0.001
i Tpuntodan | 8 | 3.21 +030 |83.14+0.39 | >0.05 8 [398+0.50] >0.05
T Ceporonut | 8| 925+0.85 |38 652+090| <005 [ 8 [298+0.26| <0.001
Mo‘ax«:eqok Tpunroau | 8 | 5.16 & 031 [8[4.11+039 ]| <005 | 8 [348+ 047 | <0.01
| Cepotornn | 8| 8.51+0.51 [8]6.19+051 | <0.01 | 8 2.50+0.51] <0.001

1 — KOJIMUECTBO OTIpeHeneHHi

P — AOCTOBEPHOCTb Pa3fiHUUA MEXLY COOTBETCTBYIOWHMHU rpyrnamMu

09
a0 -
40 -
30 -
20._
10 -
. ,}, T I

A0 - L&

20 - | '

30 A

40 -
5 +

Tpunt

Ug
30 -
10 -
.r"% 1
10 - o - BH
b
2 oB
30 - = Bk &M
: e
o3
50 5 fPd
40 - - kEE P
TpunT Cep

Puc. 1. CpapHuTenpHOE COXEpXaHHUE tpuntopana (Tpunt) u Puc. 2. OruocuTensHoe cogepxkanne Tpunrod ana(lpunt) 1 ceporo-

cepoToruHa (Cep) B monymapuax kpric rpynn H.B # KM
Manntie BEpaXeHE B Yo O OTHOLIEHHIO K rpymne H
Venosuule obosmauenms: ¥* - P<0.01, *¥* - P<0,001

0%

Tpunt

Puc. 3 OrmocurembHoe comepxanme tpunropama (Tpunt) H
cepororura (Cep) B cTBONE MOITA KPHL rpynn H, B n
KM Jamese supaxess B % 1o OTHOMERMO K TPynne
H ,
Venopame obospayenus * - P <€ 0.05, ¥*-P < 0.001

Taxum o6pasoM, HUBOTHBIE C BBICOKHM
reHeTHYECKH [eTepMUHHPOBAHHBIM YPOBHEM
ayamoreHHO# CYAOPOKHOL IOTOBHOCTBHIO
(kpeicel KM) xapaKTepH3YyIOTCA 3aMeTHBIM
CHUXeHHeM YPOBHJ CepOTOHHHa BO BCeX
yceefoBaHHBIX 061acTAX FOJIOBHOTO MO3Tra. ¥

nuna (Cep) B rHNOTATaMYCe KPHIC rpynn H.B u KM. [Jau-
Hble BHpaxeHt B Y Mo oTHomeHmo k rpynne H. '
YenopHble 0bozHaueHa: ** - P<0.01, *** -P<0.001

4

Zﬂ]. 4
10 - -
A0 - E. B B H
BB

30 - s BK&M
50 - %
a0 -

TpunTt

Puc. 4. Omocutenbaoe cogepxanue tpunrodana (Tpunt) u cepo-
ronuna (Cep) B Mozxeuke kpric rpynn H, B u Krd. Tan-
HuE BHpaXeHH B % 10 OTHOMEHHIO K IPyIne H. Ycnos-
nie oboamaenus *-P <0.05, **-P <0.01,
***_P < 0.001

Kpbic Ppynnbl B, TakKe obiagaonux BEICOKOH,
HO He 3aKpeIlIEHHONM reHeTHUYecKH (KaK 3TO
uMeeT MecTo Vv Kphic awHUE KM) cynopoxHOH
rOTOBHOCTHIO, B IrmIoTajaMyce, CTBOJIe U MO3-
sicegKe HADIIONAIOTCA TaKue jKe HalpaBJIeHHOoC-
TH, XOTS B MeHee BBIDA)KEHHBIE, YeM Y KPhIC

4]
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Tabauua 2
OTHomeHne CoOAePKAHNS TPHITOPAHA K CEPOTORHHY (K1) y Kpbic ¢ pasiuiHbIM
ypoBHEM ayAHOTEHHOH CYAOPOKHOMH rOTOBHOCTH
| O6aacTh roJioBHOrO I'pynna KUBOTHBIX

MO3ra H \ KM
Hemispheres 1.02 0.69 1.54
Hypothalamus 0.66 0.83 0.83

Trunk 0.35 048 1.34
Cerebellum 0.61 0.66 . 139

auauu KM, usMeHeHUd YPOBHA CePOTOHHHA.
JloruyHo 0XUAaTh, YTO COBUTU CO CTOPOHBI
ouoxuMuvYecKux GaKTOpPOB, IPUYAHHO CBA3AH-
HBIX C BHICOKOH BNMUJIENTUYECKOM I'OTOBHOCTRIO
roJIOBHOT'O MO3ra, 6yayT OoJjiee BeIpaXKeHHBIMHA
B rpyIIle JKUBOTHBIX, ¥ KOTOPBIX BEICOKAA BO3-
6yAMMOCTE MO3ra o6ycIoBIeHa IreHeTHYeCKUMN
MeXaHU3MaMH. -

Ucxonsa w3 THIIOTE3LI O POJIH CEepOTOHHHA

Kak daxTopa, CAepPXKUBAIOIIETO BOSHUKHOBEHIE

U pasBUTHUE CYJOPOKHOI0 IIpoilecca B FOJIOBHOM
MO3Te, MOXXHO IIPEeAIOJIOKHATD, YTO YCTaHOBJIEH-
HOEe IIOBLIIIIEHIIe CEPOTOHUHA B IOJYIIAPDHAX
rOJIOBHCTO MO3Ta KpbIC rpynnkl B HocUT KOM-
IIeHCATGPHBIA XapaKTep.

C yueroMm TomorpapuYecKUX B3aMMOOTHO-
[MIeHI# B pacHupefieieHUN cofep:KallluX cepo-
TOHWH HeHpDOHOB UM HEPBHBIX TepMUHAalIeH
MOYKHO BBICKA3aTh IIPeIoioKeHne, YTo 00Hapy-
*KeHHOe HaMI 3HAYUTeIbHOe CHIKeHUe YPOBHA
CepOTOHMHA B CTBOJE MO3ra IPH HeUSMeHHOM
colep:KaHNH TPUNTO(paHa CBHUAETENABLCTBYeT O
CHUKeHUN NHTEeHCUBHOCTH OMOCUHTE3a CePOTO-
HWHA WIX YBeJIAYEHUN CKOPOCTH €I'0 IIpeBpailie-

JJUTEPATYPA

aua B Tenax Heipomos rpynmel B1-B2 [5].
CHUKeHHe YPOBHA CepPOTOHUHA B APYTEX
Mce/IefoBaHHEbBIX HaMH 00/1acTAX MOMKeT ABUTHCH
clefcTBUEeM KK yMeHBIIEeHUA KOJUYIecTBa
NAHHOTO MeIUuAaTOpa, IEPEeHOCUMOTO C AKCOHAD-
HEIM TOKOM M3 CTBOJI& B Ipyrue o6JacTy rojioB-
HOTO MO3Ta, TAK U ocjaabiieHreM ero 6mocuHTEe3a
ANU yBeJUdYeHUEM CKODPOCTH IpeBpalleHHusd
HemoCPeACTBEHHO B HccleAyeMbIX obnacTax. B
m0JIB3Y TPEAIIOJIOMKeHNA O CHM)XKeHNH HHTeH-

CHBHOCTH GHOCHHTEe3a CEPOTOHUHA Y dKHUBOTHBIX

¢ BBICOKOH CYIOPOYKHOU TOTOBHOCTBIO CBHZE-
TeILCTBYIOT §0jiee BEICOKHe BeJITUYNHBI K03 hHu-
nuenta K, = TpUnTodaH/CePOTOHUH ¥ BHICOKO-
BO30YAMMBIX KUBOTHBIX, OCOOEHHO y KPBIC

- amauux KM (ra6x.2). CHuUXXeHHe YPOBHA

TpunTodaHa B IHIOTajlaMyce H MO3XKedKe
MOKeT OBITH TaK)Ke CBA3AHO ¢ YMeHbIIeHUEeM
CKOpPOCTM ero HelpOHaJbHOI0O 3axBaTa HJIH
yCUJieHueM APYrux (Hanpumep, KMHYPeHH-
HoBOrO) myTeit MeTaGonmama. EcTecTBeHHO,
HeJIb3d UCKIIUYNTL ¥ UHBIX BO3MOMKHBIX MeXa-
HN3MOB YCTAHOBJIEHHBIX B 3KCIEPHMEHTE
3aKOHOMEPHOCTeH,

1. Kpymuackuit JI.B. @opMupoBaHIe NOBEEHNA KUBOTHEIX B HOpMe U naTonoruu. M.: Msa-so MI'Y. 1960.
2. Endo Y., Ogura Y. // European J. of Pharmacol. 1973. Vol. 21. P. 293-298.

3. Endo Y., Ogura Y.// Japan J. of Pharmacol. 1973. Vol. 23. P. 149-152.

4. Endo Y., Ogura Y.// Japan J. of Pharmacol. 1975. Vol. 25. P. 319-321.

5. Dahlstrom A., Fuxe K. // Acta physiol. Scand., 1985. Vol. 64, Suppl. 247. P. 39-85.

PIBEHb TPUIITO®AHY I CEPOTOHIHY B YMOBAX CYIOMHOI

TOTOBHOCTI I'OJJOBHOTO MO3KY

O.'. Maxcumenxo, B.M. Caswernrxo

XapRchm‘chl HamioHanbHUH yHiBepcuTeT iMm. B.H. Kapasina

PE3IOME

BcTaH(?BJIeHO, 10 y MIYPiB 3 BUCOKOIO ayAiOreHHOIO CY/IOMHOIO AKTHBHICTIO ¥ NOPiBHAHHI 3 ypaMu 3
HUSBKHUM DPiBHeM 30yJIMBOCTI BMEHIIYEThCA PiBeHb CEPOTOHIHY y rimoranamyei, cTBOJi, MO3:KOYKOBL i ¥

MiBKYJAAX IOJIOBHOTO MO3KY, & BMICT TPUIITOGaHY Y LIYPiB 3HMKYETHCA ¥ MO30OYKOBi i rimoranamyei.
KEJIFOYOBI C/IOBA: cepoToHiH, TPHUOTODAH, Ay LiOreHHA aKTUBHICTD

THE LEVEL OF TRYPTOPHAN AND SEROTONIN IN THE
CONVULSIVE READINESS CONDITIONS OF CEREBRUM

E.G. Maksimenko, V.N. Savchenko |
Kharkov National V.N. Karazin University

SUMMARY

It was determined that the serotonin level in hypothalamus, brain | i
: ; : OTUL Jeye po mus, brain stem, cerebellum and brain hemi-
spheres lowers in rats with high audiogenic spasmodic activity as compared to rat; w‘:ﬁl %’ﬁ Eiili?agieg?y

level, and the serotonin content in rats decreases in cerebellum and h :
% " . : repet. 5 _ t us.
KEY WORDS: serotonin, triptophane, audiogenic activity S
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VIK 615.017

CYBCTAHIIHSA P B BETA-DHIOP®HUHBI KPOBH TTPH
3AJKHUBJIEHAN SKCIIEPHUMEHTAJLHOTO HHDAPKTA
MHOKAPJIA - -

A.A. Moiibenxo, B.H. Coxpym,’ H.P. Illeupenko’, H.H. A6nyuancrui’
NneruryT dusmosornu uM. A.A. Boromonsna HAH Vkpaunsl, Kues, [loHenxui

. rocyZapCTBEHHBIH MeIWIHHCKUY yHUBepcnuTeT,' XapbKOBCKUY HANMOHANBHbIN YHUBEPCUTET
umv. B.H. Kapasuna?

PE3IOME

B oxcrepumenTte Ha 30 cofakax ¢ MOJeJpI0 MHOMAPKTa MHUOKapXa (M) mokasaHo, UTO JUHAMHUKA
cogepskanus u Gananc cyberannuu P (CP) u Gera-sngopduHoB (BI) B KPOBU HAXOLATCA B COOTBETCTBUU C
ucxonamu saxxusBaeHus UM. Jlnsa HEOCTOKHEHHOIO 3K UBJICHUS M xapakTtepHo npeobnazanue CP B ocTpoM
nepuoze, B3 — B moxocTpoM. IIpu OCIOMHEHHOM 3aXKHUBICHIN VM npeobnaganue CP sBnsieTca oNpeneaaronium
HA MPOTAMKEHMU Bcero sKcnepuMeHTa. KOHTPOJb 32 COMEpPHKAHUEM CP u BO mMoxxeT paccMaTpuUBaThCH KakK
OIWH U3 METOLOB CBOEBPEMEHHON AUAIHOCTUKY U JIEYCHUSA OCIOKHEHHOTO SAKUBJICHNA M.

KJFOYEBBIE CJIOBA: nEbOapKT MHOKApAa, CTpecc-peaknus, 6eTa-sHA0PPUHEI, cybeTaHIusa P

BBEJIEHHE I HEeCTEPOHAHOTO ITPOTHABOBOCIAIUTENBHOTO

mpemapaTa aMuAonuprHa B fo3e 50 mMr/Kr/cyT

VIcXofi 8a)XKMBJIeHUS MEQAPKTa MHOKADIA  (sopyug 8) [a.c. CCCP M 1122806). Crpece-
(JIM) ompefie/isseTcs CTpecc-Peaklued OPrauus-  1oopyyyo na M ompe/e sy o YPOBHIO KOP-

Ma, KOTopas MOAYJNHUPYeT BOCHANCHWE B 30HE  qu4454 (K3) B KpoBH Ha 1 cyTKH. B cepusax 2 u
Hexposa [13 12]. YenmoBueM HEOCHIOKHEHHOTO 3 gawpprenne VIM OCHOMKHUIOCH PA3SBUTHEM
sasxuBraerus UM ¢ QopMHUPOBAHUEM HOCKEHH-  ;,0nepmbapKTHOR aHEBPUSMEI cepAna Ha 15-e
dapxTHOTO PybIa ABIAETCA CTPECC-PEAKIUA CO  cup oprprTa. KOHTPOIEM CIYMKUIA 5 JIOKHOOIIE- -
c6anaHCUPOBAHHBIMY DEryIATOPHBIMU MEXA-  npynopamHBIX cobak (TOPAKOTOMUSA K IePUKap/O-
musmamMu (Hopmoctpecc). Ilpu cTpecce ¢  qovpg 6es mogenuposanua UM).

IOBBIIIEHHBIM (THIIEPCTPecC) UK CHMKEHHBIM B KDOBH XMBOTHEIX O OIEDAIIIH, B OCTPOM
(THImocTpece) OTBETOM C HCXOXOM B pasbamaH- (12 18, 24 u m 4 cyT) u mogocrpom (7, 9 m 15 cyT)
CHpOBaHWe MEXaHH3MOB DEryJfAlUE DasBHBA-  pepmoge MM M3yl cofepiKaHue Hefipomen-
ercsd He3aNanTallMoOHHBIN CHHAPOM, KOTOPBIX B qypop: BO u CP. Onpenenanu HOPMUPOBAHHOE
pesyasrate M ocnoxHAeTca GOPMHUPOBAHUEM g pexopHoMy ypoBHIO oTHomeHue BJ/CP kax
moclIenHGAPKTHON aHEBPM3MBL CePANA HIX  gophdunueHT cOaIaHCHPOBAHHOCTH HePOIIeT-
paspeIBOM €ro cTeHKH [2; 9]. Bamxuad posib B qypop (KCH). PagMoMMMYHHEIM MeTOLOM C
cTpecce ¥ BOCTIAJIEHUK OTBOSHUTCA OaylaHCy Hell-  pomomsio HaGopoB ompenensan: K3 (MHCTHATYT
POMeZHaTOPOB. B YACTHOCTH CyOCTAHIINN P(CP) guoopranmueckoit xumuu AH Benopycu); CP
u 6eta-sEnopdunam (BI) [7; 9]. CP u BO mony-  yu BI (pupma «Incstar», CIITA). Mcxoabl 3a3KUB-
nupyior Gomesble peaxnuu [10] m 3anyCcKaiT  jenmsa sonsl VIM KOHTPOJIHPOBAIN H3ydeHHEM
KOMII’éHC&TOPHO-IIpI/ICHOC06HT8JII>HHB MeXaHHNu3- ceplra Ha ayTOICHHU Ha 15-e cyTKH. K MBOTHBIX
met [3; 4; 8]. Llensio mcciefoBaHMA ABUJIOCH  p3 sKCIepHMEHTa BBIBOAMWIN B COOTBETCTBMH C

psygenre ArEaMuKy CP 1 BO KPOBH IPH HEOC-  cymiecTBYIOIUMYA HHCTPYKTHBHBIMA JOKYMEH-
JTOKHEeHHOM U’ OCJIOXHEHHOM 38K UBJICHUN M. TaMU. PBB}TJIBT&TLI OoABepraau 061)3,60'1‘1{9 C

MATEPHAJIBI A METO,ZII)I UCIIOJIBb30BAHUEM METOIOB MaTeMaTHUYeCKOH

| CTATHUCTHKH.

OmBITEI BhImoMHeHS! Ha 30 B3pocsIX Gecrio- -
DOAHBIX cobakax Maccol oT 6 1o 15 kr. Mogens PE3YJIBTATHI H OBCYXKAEHUE
VM Bo BCeX CIydasX BOCIIPOU3BOAYUIM IO OBIIM Vposeus K3 Ba 1 cyT UM B cepuu 1 cocra-
HapKo30M HepeBA3KOH nepegHed MeXIKeIyAod- . BHI 348+52 HMOJBL/J, B CEpUU 92 — 1485
KOBO} APTEpPUU Ha OPOTAKEHWH B BeDXHeH U HMOJb/J, B cepun 3 — 267+36 HMosb/ 1. Hcxo-
cpernHeit ee TpeTax. YKmBoTHbIe GpLy pasaenens!  nom MM, xax B OXHAAIOCH, B CEPHA 6BLIO0
ma 3 cepun, 1o 10 cobax B xaxzol. B cepum 1 popMmpoBaHue NOCTENHGAPKTHOIO pybIa u B
JeKapcTBeHHble OpermapaThl, Hapymalliue  cepuax 9 — 3 — pasBuUTHe TOCIeHHDAPKTHOH
cTpecc-peaKkIiio OPragEu3Ma 1 3a7KUBJIeHNAE UM, aHeBpHU3MBI CepAIA.
He mpEMeHATHCH (Moeas HeoctoxHeHHOro MM Peay/ibTaThl OlpeieleHns cofepaxanud b3,
Ha (oHe HopMOCTpecca) X 30HA MH(ADKTa 3a- CP u KCH npu sxcnepumernTansHom UM npen-
KA DOJNHOIEHHBIM IocJenH(PapKTHBIM py6-  crasieHsbl B Tabauie. CTpecc-peaknus Ipy 9KCIe-
noM. B cepuax 2 ¥ 8 JKHBOTHBIM MOAEJHUPOBATIN  DUMEHTAIBHOM M conpoBoOKgajach IIOBBIIIe-
ocnoxHeEHOe saxupireHume VM (monenb UM nuuem comep:xanua CP B kpoBu cobak BceX
ua doHe rEnep- (cepuda 2) # ruocTpecca (cepusi  cepmii. IIpy HEOCIOMKHEHHOM 3 KUBJIEHUN M
3)) myTeM BBeleHMS ¢ IepBOro AHA UM manpo- Ha doHe HopMocTpecca (cepus 1) ormMeyaercs Io-
rasceHAR CeMH CYTOK IHUporeHana B HA03€ 10 srimenue Konnentpanuu CP ¢ MakCHMyMOM
mxr/kr/ cyT (cepus 2) [a.c. CCCP Ne 1174966] =a 24 u UM. B mociexyiomem Habl1iORaeTCs
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crivkedie cojepkapua CP ¢ gocTiKeHueM MU-
niMyma Ha 15-e eyt onsira. [Ipu oc/oyXHEHHOM
saoxunrerun UM Ha done runep- (cepud 2) ¢
rinoctpecca (cepus 3) B AUHAMUKE COleP/KaHUA
CP onpefeiaNoch ABA MAKCAMyMa: HepBBIM —
8 ocrpom nepuone UM (1-e u 4-e cyT), BTOPOH —
B mogoctpom nepuoge (7-e — 15-e ¢yT).
NameHeHne cojep:KaHusa BOD npu Mojesu-
POBAHMU SKcnepuMeHTanbHOro YIM xapaxTeph-
30BaJIOCH LIOBBIIIIEHUEM UX KOHOEHTPAIlUH B KPO-
Bu. BMecTe ¢ TeM OTMe4auch Pasaudnsd, obyc-
70oBReHHbIe HOPMOI CTPECC-PeaKIIH U 38XKUB-
nerausi M. B cepuu 1 mpu HOpMOCTpecce U He-
OCIOKHeHHOM 3akuBieHuy VIM nuramura Bo
XapaKTepU30BaNach ABYXGA3HOCTBIO: IEePBHIN
MUK KOoHOeHTpauuu BO Habumogalici K KOHIY
1-x cyr ¥IM, BTOpOi HOABEM KOHIEHTPaIlHM
B3 otmedasicda ¢ 7-MH CyT M JOCTHUTaJI MAKCHMY-
Ma Ha 15-e cyr IM. VsMeHeHua KOHIEeHTPaAAK
BS mpu ociosKHEeHHOM 3avkuBiIesun VIM B ycio-
BUsAX runep- (cepus 2) u rumocTpecca (cepusa 3)
6ELIM MOHOMDA3HBEIMY C MAKCUMYMOM, COOTBETCT-
BeHHO, Ha 1-e 1 4-e cyT 3aboseBarud. B qaibHen-
meM B o6eHX CepHAX OTMedaloCh CHUYKeHHe
copeprxarusa B3 ¢ munumymom Ha 15-e cyr FIM.
Nuuavurka KCH orpaxasa 6asaHc cTpece-
peaNu3yKIMUX U CTPecC-IUMUTUPYIOIMHAX

cueTeM opraHusMa B octpoM mepuojse MM u -

coryiacoBasach ¢ (POpMO¥ ero BaXUBJICHHUA B
rnmogocTpoM Iepuoge. 1Ipy HeEOCHOXXHEHHOM
saskusaennu UM Ha doHe HopMOcTpecca (cepus
1) pumamuka KCH xapakTepusoBajack epBo-
HaYaNbHBIM YMepPeHHBIM yBeJIHYeHHEeM B OCT-

poM Iepmojie W IOCHeAYIOINUM SHAUUTEIbHBIM

CHUMeHWeM B IOLOCTPOM Iepuone 3aboie-
BaHusA. [ OCHOKHEHHOTo 3akmuBiIeHHs VM
xapaxkTepHslM Owljo yBeaudenume KCH B
OCTPOM ¥ TOZOCTPOM IepHopax 3abonmeBaHud,
npuyeM Ha (QoHe rumepcrpecca (cepus 2) 8TO
yBeJrueHre OblI0 GoJiee BBIDAXKeHO, YeM B
ycJoBUAX rumocrpecca (cepus 3). '

- IMonydeHHBIEe Pe3yaABTATHI OTPAXKAIOT BaXK-
HVIO POJIb cOaIaHCHPOBAHHOCTY ANHAMUKY HeM-
porenTH0B B Mcxofax 3axupiaenus M. Mme-

U yBeJIndeHune KCH B 0CTpOM TIEpHOJe CHOCOCT-
ByeT AKTHBAIUM JIEHKOIUTOB KpOBU [11], BemmIOA-
HAIOLTAX HEKPOTUBAIHIO ¥ YTATIUIAIMAIO HEKPOTH-
3UMpPOBAHHOTO MUOKaPIA. IloBpieHHAA KOHIIEHT-
panusa BO u cHUKeHHE KCH B mozocTpoM Iie-
puone 3ab0JIeBAHNA JBAAOTCA HeOOXOOUMBIM
yCJOBHEM IIePEKIII0IEHNA HeKpOTHUeCKUX IIPo-
HeccoB B 30He MH(papKTa Ha PenapaTUBHBIC.
UM ma ¢oHe rumepcrpecca HPOABIACTCA
paccorjacoBaHneM INHHAMUKH colepXKaHUA
HeitpormenTuioE. PaHHee u 0oJee BBRICOKOE CO-
nep:xauue CP B CPaBHEHHH C B3 u yBenrudeHne
KCH B ocrpom nepuose UM IpuBOAAT K YCKO-
peHHOU | UHTeHCUBHON HHOMHUIBTPAIIMYN 30HBI
nHPapKTa eiKOMUTAMHU C YCHUJIEHHeM €ro
necrpykmuu [2]. [Topermenesiid KCH na doxe
BEICOKOTO conepxanug CP 1 HE3KOTO cofiepxa-
qus BD B momoctpoM mepuoze VIM orpamkaeT
3alep/KKy PasBUTHA penapaTHBHBIX IPONECCOB,
Y70 cOmpoBOkAaeTca (GopMIPOBaHNEM IIOCIHe-
prdbapKTHON aHeBpH3MbI. HampoTus, ociab-
JeHUe cTpecc-peakuuu (THIocTpecc) Ha (QoHe
HeOoCTaTOUHOTO IIOBBIIIEHNT KOHIEHTPalUuHU
CP, cHUIKeHHOTO cofep:xanHud B3 B BBICOKOTO
KCH B octpoe mepuose UM nMeeT cilelcTBHEM
gaMenJeHe UHPUIBTPAIRN U caenyoier 3a
Heit IeCTPYKIUY HEKPOTU3UPOBAHHOTO MUOKAaD-
na neiixormramu. IloBsimenHbl KCH 3a cuer
oTHOcHTenpHOTO yBeauueHus CP u cHMXeHUd
B3 B mozocTpoM Mmepuose M cBUIeTeILCTBYET

0 sanepiKKe TepeKJIOUeHHS BOCCTAHOBUTENb-

HBIX TIPOIleCCOB ¢ HEKPOTHYeCKHX Ha pemapa-
THBHBIE, YTO IPUBOAUT K (POPMMUPOBAHUIO IOCIe-
HHPaPKTHON aHeBPHU3MBI.

Taxum 06pa3oM, THHAMUKA COAEPHAHNUA U
Gasamc CP u BO B KpoBH HaXOAATCA B IMOJTHOM
COOTBETCTBUHM € MCXOLaMHU 3askuBieHus WM.

Jlna meocnmodkHeHHOTO 3akuBaeHna MM xapax- .

. TepHBIM fABJfeTcA npeobraganue CP B ocTpom
nepmone, B9 — B HOZOCTPOM ¢ MX ypaBHOBe-

IIVBaHNEM B IepuoJ YCUJIeHUA CHHTEeTHYeCKHUX

upormeccoB. IIpu ocoOKHEHHOM 3a’XHBJIEHHN

‘UM HabatofaeTcs aucHaiaHC HeHPOIENTHOB C

MHUA MUOKAapHea 3amyckaeT MeXaHH3MBI cTpecca.

¥ BOCIIAJICHUS, KOTOPhIe SBIAIOTCS BeAyIIUM
3BEHOM BOCCTAHOBJEHUHA cepAra. IIpu HopMocT-
pecce HabIIOfaeTCs COrIacOBaHHOe N3MeHeHue
copep:xanusa CP, BO u KCH. IIpeo6nanaromeé
noBplieEne cofep:kanne CP B cpaBEeHun ¢ BO

npeobiaganuem CP Ha NPOTS)XEHUHU BCETO
BKCIIePHMMEHTA. |
KoHTpoas 1 nudmeHeHne cogep:xkanusg CP u

B9 MoXKeT paccMATPHUBATECA KaK ONWH U3 MEeTO- |

IOB CBOEBPEMEHHOMN AUATHOCTHKY, IIPOTHO3HUPO-
BaHUA ¥ KOHTDOJSA JIeYEeHUH OCJIONKHEHHOTO
3aKuBJIeHUs VM.

_'Conepmanne CP ﬁll"fMJl) i b3 (nMoan/JT) B ny1azme KPoBH cOGAK U MX COOTHOLLEHHE
(KCH) npu sxcnepumMenTansiom UM (M)

* P < (.05 npoTHB KOHTPOSbHBIX 3HAYCHHH

| Tloxa-| Hexon- | Ce- JUTENbHOCTD HH(D ' ' TKH
3aTe- |Hble 3Ha-| pHA H ' R Mu(mapna. (4ackl, cyricH) '
aH | ueHns 124 18y | 244 deyr | Teyr | 9cyr | 15cyr
' 1| 17539 | 245%12 | 246 £33 | 161x27 | 185%27 £ 03£8
CP |128+£30 [ 2 [282#43 | 510 %53 | 337 +46 | 386 £32 | 74 £34 gﬁ:{:gg Zlggi_ass
| - 3 [ 119%47 | 16126 | 191*28 [244 %25 | 15624 | B4=14 | 149%13
| 1 [258+1.8 |32.7+1.4 |349 £1.6 [284+2.7 395 %23 138.012.1 (452 218
B2 [23.3%2.2 [ 2 [47.3%5.1 (58216 |71.5%2.7 | 33.753.2 262533 [ 229521 [ 204523
3 [ I15.1%1.0 [ 20.4+1.3 [ 18.7X1.3 [46.0 +4.3 [40.7 £3.4 [33.0533 | 77015 |
T | 132001 | 14302 | 1.3%0.2 [ 1.0320.13] 0.950.1 | 0&X0T 1~ 0320 T
KCH |1.0£0.1 [2 [ T230.T | T.630.1 | 09201 | 2.130.2 | 2.0£03 | 1.7502 [ 283077
. 3 [ 14%02 | 15%02 [ 1.9%0.1 | T.050.1 [0.620.1 | 03550 T 1 050.1
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CYECTAHIS P I BETA-EH/IOP®IHHA KPOBI IIPH SAI‘OIOBAHHII
EKCIOEPHMEHTAJIBHOTO IH®APKTY MIOKAPTIA
0.0. Moti6enxo, B.M. Coxpym,' I.P. Illéupenxo’, M.I. Hényuauc-bxuﬁ?

- ImcTuryT disiosorii im. A.A. Boromonsna HAH Vkpaiuu, Kuis; JoHeubkuil nepKapHUil MeAUIHUN
vriBepcuTeT!, XapKRiBCHKMIT HAIIOHATBHUM yHiBepcuterT imMm. B.H. Kapasina?® |

PE3IOME

B excrnepumenTi Ha 30 cobakax 3 MOAEJIIO indapkry miokapza (IM) nokasaso, 1m0 OUHAMIKA CKJIALY
i 6asrane cyberannii P (CP) i 6era-enzopdinis (BE) y KPOBi 3HAXOAATCA Y TICHOMY 3B’A3KY i3 3aTOIOBAHHAM
IM. [Ins HEYCKIIaZHEHOTO 3aroloBaHHA IM xapaxTepHa nepesara CP y rocrpomy nepioni, BE — y migroctpomy.
IIpH yCKJIaJHEHOMY 3arol0BaHHI IM nepesaxxHicTs CP € BU3HAYaNBLHOI NPOTATOM BCHOTO eKCIEePUMEHTY. .
Kontposb 3a yrpumanaaM CP i BE moxe posrisazaTucd AK ONUH 3 METOJIB CBOEUACHOL JIarHOCTUKM Ta
JAiKYBAHHA YCKJIALHEHOro 3aroloBaHHS IM. | -

KJFOYOBI CJIOBA: indapkT Miokapzia, cTpec-peakiid, 6eta-eagopdinu, cyberanuis P

BLOOD LEVELS OF SUBSTANCE P AND BETA-ENDORFINS AND
FXPERIMENTAL MYOCARDIAL INFARCTION CICATRISATION

A. A. Moybenko, V.N. Sokrut', L.R. Shvirenko', N.I. Yabluchansky’
Bogomoletz institute of Physiology Academy of Sciences of Ukraine, Kiev,
Donetzk State Medical University!, Kharkov National V.N. Karazin University?

SUMMARY

~ The experiment over 30 dogs with myocardial infarction (MI) model shows that the blood dynamics of
maintenance and balance of substance P (SP) and beta-endorphins (BE) are in compliance with MI cicatrisation
outcomes. For the cicatrisation without compliances the CP predominance in the acute period and BE
predominance in the sub-acute period is typical. The CP predominance during the whole experiment
appears to be determinative for the complicated M1 cicatrisation. Monitoring of the CP and BE levels can
be considered as one of timely methods of diagnosing and healing of the complicated IM cicatrisation.
KEY WORDS: myocardial infarction, stress reaction, beta-endorphins, substance P

VK 615.849
RHEABILITATION RESULTS OF PATIENTS WITH
ACCIDENT RADIATION INJURIES

V.A. Moroz, V.P. Starenkiy
Grigeri_ev’s institute of a medical radiology, Kharkov

SUMMARY

The purpose of the work based upon the treatment results of 29 patients with radiation injuries
received in accidents are to determine optimum his treatment tactics. Special attention was focused on
surgical rehabilitation and mistakes and inaccuracies, made during its carrying out. The calculation of
the received dozes was carried out of the basis of the caleulated simulation method of an accident in
consideration of the source’s activity, geometry of the exposure and time of eontact with it. The observa-
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tion of the patient under considerations enables us to assert tlflat int '
(prior to 3 months after the accident) the reconstructive surgical tr:eatment is expedl ;s
of x-ray overexposure, with only surface injure of tissues, especially when there 18

he acute period of the radiation injury
dient only in conditions
heir inflammatory

response. For better remote results of treatment surgical rehabilitation of the consequences of a radiation

trauma, including determination of the coretraction scope an

d the type of an operation, should be post-

poned for 6 months, which will enable to do it more precisely.'
KEY WORDS: radition accidents, radition injuries, surgical treatment

INTRODUCTION

Wide use of sources of ionizing radiation
in various spheres of modern human activity
being determines immanent level of acciden-
tal traumatism including radiation exposure.
In the recent years there appeared a tendency
to allocate profession groups especially haz-
ardous in terms on accident exposure of hands,
eyes, other part of body under industrial con-
ditions (dosimetricians, defectoscopians,
orthopedists, X-ray technicians ete.) [1; 2]. And
the quality of medical rehabilitation of such
traumas, often reducing in disabilities, has
according to the data available in the litera-

ture, invaluable significance for diagnosing of -

working capacity [3 — 5]. |
The purpose of the given work was to de-
termine optimum treatment tactics of acciden-
tal radiation injuries basing on the experience
of the specialized clinic attached to Grigoriev’s
Institute of Medical Radiology. Special atten-

tion was paid to surgical rehabilitation and.

analysis of mistakes and inaccuracies made
during its carrying out. Besides, we intention-
ally avoided discussing important but outsi-
zing the limits of the given research points
concerning treatment of the early phase of a
radiation trauma. |

MATERIALS AND METHODS

For the period between 1975-1999 29 pa-

~ tients with radiation injuries of the second and
more severity according to SOMA/EORTC clas-
sification, received under conditions of accident
exposure, were treated in the clinic [6]. This

contingent of patient underwent various op-

erative interventions in the period from several
days till 10 years after the radiation trauma.
The majority of the patients (23 or 79,8% re-
spectively) were professional workers and the
rest 20,7% were so-called «unskilled» contin-
gent, who had received their injuries under con’
ditions of accidental access to sources of ioniz-
ing radiation. Besides children made two thirds
of the latter group (4 out of 6). And only three
patients from the total number received radia-
tion traumas as the result of X-ray radiation (2
X-ray technician and 1 patient during the
brachytherapy of skin papillomas when the
roentgen apparatus got broken).

The dozes of radiation, received by the pa-
tients on the skin and time of exposition var-
ied within rather wide scope — from 0,5 till 71
Gy, received in the periods from tens of sec-
onds till 18-hour-contact with a radiation
source. Calculation of the levels of the received
dozes was carried out on the basis of the method

of calculated simulation of an accident in con-
sideration of the source’s activity, geometry
of exposure and the time of contact with it.
They were further specified in compliance with
the established limits according to the course
of real clinical picture of the radiation injury.
Additional dozes of skin exposure, caused by
its nuclide contamination and their incorpora-
tion, were calculated according to V. Shamov’s
recommen-dation [7].

The effectiveness of the rehabilitation
measures was evaluated in the remote and im-
mediate periods of time after its carrying out
according to Karnofsky’s index [8].

Statistical handling of the results was done
on AT/PC using the package of application
programs Mathcad 7.0.

RESULTS AND DISCUSSION

Most frequently in surveyed group of pa-
tients there was damage of hands (25 patients),
then thigh (5) and thoracic or abdominal wall
(by 3 each). In the first case it was explained
by high functional loading of a hand, as in-
struments of work, and in other cases — ar-
rangement of pockets, in which injureds put
radiation source. In third of cases (9 patients)
damage were combined. Thus the defeat of
hands was combined with a trauma of thigh.
At one patient the injury were developed in
three mentioned localizations.

The generally accepted method of treat-
ment of radiation injuries is the complete ex-
cision of non-viable tissues with their substi-
tution for functionally suitable flaps [9; 10].
At the same time this task has (as the litera-
ture and our own experience prove) many char-
acteristics peculiarities (impossibility in many
cases to use local flaps, forced long-term im-
mobilization of limbs along with skin graft-
Ing, psychological stress, etc.). Besides, high
functional value of hand performs special re-
quirements to as precise localization of an in-
jury as possible {9; 11].

Knowledge of peculiarities of injuries of
different segments of a hand and the data of
calculated simulation of an accident are of great
helping here. Thus, analyzing the frequency
and character of traumas in our observations
we discovered high frequency of injury of the
most active segments of hand. Besides, these
segments were injured the most heavily. For
example, the distal phalange of the first finger

- was on the first place, then followed the distal
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phalange of the second finger of «leading» hand
(leitt for left-handers). On case of injury from
an 1sotope source (for example, 1*'Cs) the zone
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of injury received rather high local dozes of
radiation in this area, explained by features of
dozes distribution from such source (fig. 1).
In case of the injury from a source of x-ray
radiation, the tendency of injures distribution
was similar, though the level of received dozes
was significantly less.

It is necessary to note that in overwhelm-
ing majority of cases, when the source of ra-
diation trauma was technical, no significant
radiation impact on the whole organism was
rendered. At the same time, under conditions
of dehermetization of radioactive sources the
doze of radiation an exterior b-contamination

of skin and incorporation of the correspond-

ing radionuclides inside. We observed three
cases of such type (50% of «unskilled» con-
tingent of the injured).

The modeling of radiating failure all the
same demonstrated some impossibility of pre-
cise calculation of dozes received by tissue.
For purpose of further planning of operative
intervention, which can be traced by compar-

ing the data in the fig. 1. Subsequent supervi- -

sion of patient in time has shown that the dozes
for finger III were overestimated. Similarly,
the finger V of the left hand, which had
postradiation hyperemia at that time, after 20
years had no indications of pathology. Thus,
consequent observation of the acute period
phases of the skin injury makes necessary cor-
rections. |

Fig. 1. The circuit of account an accidental
dozes under simulation method (Gy * 100)

No doubt that for right understanding of
the radiation trauma prognosis it is necessary
to differentiate between the early (prior to 6
months after the accident) and the late phases
of its course, which are quite different in their
characteristics of processes of destruction and
regeneration of tissues. This has numerous
evidences in the literature [6; 12]. The observed

Cepis «Meduyuna». Bun. 1

tendency of reduction of the value of the
Karnofsky’s index, which took place in the re-
mote period of time after the trauma in the
same conditions, has, as it appears, character of
a natural process, not depending directly on
the peculiarities of radiation injury [4; 9].

Going back to above-stated observation
(fig. 1) it is necessary to note that absolutely
justified active wait-and-see tactics of treat-
ment in the early phase of the radiation trauma,
especially in conditions of the accompanying
187Cg, Incorporation these radionuclide and skin
contamination with it, was later supplemented
with the inaccuracy in applying the conserva-
tive therapy (which first seemed to justify it-
self) for treating the late radiation injury
which appeared after 28 months. At this time
there obviously were, to our mind, absolute in-
dications to surgical treatment, which no doubt
would help to avoid the consequent complica-
tions (osteomyelitis, ankylosis) and to save the
hand’s function. = . '

The expediency of the early surgical treat-
ment (prior to 8 months after the trauma) is
justified, on our mind, only in two cases:

a) in case of x-ray overexposure with rela-
tively superficial trauma of tissues, especially

‘when their inflammation reaction is conspicu-

ous and; ,

b) in case of obviously unfavorable prog-
nosis for wound general subsistence (open com-
bined traumas, threat perforation radiation
ulcer in a cavity etc.). "

Complications of the operative treatment
certainly influence full value results of reha-
bilitation of a radiation trauma. Planning of
the rehabilitation measures, including determi-
nation of the best deadlines, extent and char-
acter of operative intervention should be car-
ried out with account of the accompanying
pathology. In some cases they have special
importance. | |

Addressing to statistic of usual (not ra-
diation) industrial disabilitation, it is neces-
sary to note, that in 38,8% of cases steady
disability after an injury of hands is caused
by tardy and incorrect treatment [5]. In our
study at 8 cases, thriugh with developed com-
plication (wound suppuration, graft rejection
etc.) repeated operation was necessary.

Analyzing the characteristics of the hands’
function in the observed contingent of the pa-
tients, we find it the most expedient not to
postpose the decision as to operative treatment
for more than 6 months. Patients treated in
such a way had the best remote results. Con-
cerning injury of other localizations such
importance of exact observance these terms
morally it is not required.

In cases of combined radiation trauma
mostly the early surgical treatment of the in-

jury manageable according to the princi ple of
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the «leading syndrome», but also obviously in-
expedient. Its results had in the remote period
of time lowest parameters of Karnofsky’s index.
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So, basing on our own experience and data
of the literature we can come to the conclusion,
that reconstructive surgical treatment in the acute
phase of the radiation trauma (prior to 3 months
after the accident) is absolutely justified only in
conditions of x-ray overexposure, with relatively
“superficial trauma of tissues and especially when
their prognosis are conspicuous. In this time it
is the most expedient to concentrate on the ad-
equate conservative treatment aimed at restor-
ing of trophic of tissues, eliminating of syn-
dromes of local and general intoxication and

ing of rehabilitation measures, including de-
termination of the extent of coretraction and
the type of operative intervention, for 6 months,
which will enable to do it more precisely.
Emerging of a retarded radiation injury (ul-
cer, fibrosis) on the injured zone must be an
absolute indication to an operation. Only sur-
gical method of treatment makes it possible to
provide full value rehabilitation of the patient
and to secure him from further complications
and malignization in the remote period of ob-
servation. In all cases the type of operative

counteraction to allergic reaction. intervention should be carefully planned \;vith
In conditions of the accompanying pathol- consideration fjf the _ggome-try an-d ‘;’e:cewed
ogy in order to achieve better remote results  dozes of radiation, individual peculiarities and

of treatment it is expedient to postpone plan-  accompanying postradiation syndromes.
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PE3YJBTATH PEABLIITAIT XBOPUX 3 ABAPIITHUMHA
PAJIIAIIMHAMH YITKOTKEHHAMY

B.A. Mopos, B.Il. Cmapenvruii _
XapKiBChKUMA HIOI menuunoi pagionorii im. C.II. I'purop’esa

PE3IOME

¥ po6oTi onineHo AOCBiA JMiKyBaHHA 29 NalieHTIB i3 pagiamifauMy yIIKOAKEeHHAMM, OTPUMAHAMHA B
aBapifinux ymoBax. MeToio 6ys0 BU3HAUEHHS ONTHMAJILHOI TAKTUKY JIKYBAHHA TAKWX XBODUX HA OCBimi
crrertianisoBanol kainiky XHAIMP. Ilpu upomy ocobanea yBara npuiieHa JOCBixy xipypriumoi peabimitamnii,
a Tago'm aHaJi3y ROTYIEHAX TOMMJIOK i merounocTell y mponeci ii mpoBegenusd. IligpaxyHoK piBHiB
MOTTAHEHUX 103 IPOBOAUBCA METOLAMY PO3PAXYHKOBOTO MOAEIOBAHHSA aBAPLHHOrO BUNAAKY 3 YPAaXyBAHHAM
AKTHBHOCTL JKepeJia ionisyroyoi paxiauii, re.ome'rpii OMPOMiHEHHH i Yacy KOHTAKTY 3 HUM. AHaNI3 JaHUX
AO3BOJUB BCTAHOBUTH, 110 B TOCTPOMY nepiofi paaianiitaol Tpasmu (no 3 micsauis nicaa aBapil) npoBegeHHS
DEKOHCTPYKTHBHOTO XIPYPriMHOTO JIKYBAHHA NOBHICTIO BUIIPAaBRAHE TLALKU 32 YMOB PEHTIeHIBCHKOTO
OMPOMIHeHHS, IPU BIIHOCHO HOBEPXHeBi TPaBMi TKAaHUH i, 0cO6IMBO, IpU 3HAYHIN V Ieii yac 3anaibHil ix
peakuii. Vu TOM K€ YaC 3 MeTOH NONINIIEeHHA BifZAaJeHUX DPe3yIbTATIB TiKyBaHHA, NJAHYBAHHSA
peaﬁm_mammm::; 3aXO/1B, BKJII0YAIOYH BUSHAYEHHA 06CATY BUCIYEHHA YPArXKeHNX TKAHUH i Tuny Xipypriq-uofo
BTPY4aHHA IOLUUILHO BiIKJACTH Ha 6 MiCﬁ{:@}B, IO AO3BOJIMUTh BUKOHATH HOro 3 G6i/bIIO0 TOUHICTIO.

KJIXOTOBI C/IOBA: papianiini aapii, npomenesi ymkogxenns, xipypriane nikypanus

PE3YJIBTATHI PEABHJIATAIINH BOJBHEIX C ABAPHIHEIMHU
PAJTUAITAOHHEIMH IOBPEX IEHHAMHK |

B.A. Mopos, B.Il. Cmapenvruil - _
Xappmoacnuﬁ HHPI MeIUOUHCKON paguonorun um. C.II. I'puropsesa

PE3IOME

B pabore oneHeH onBIT MeueHHs 29 NALVEHTOB ¢ PAIHANIOHHbIMY
aBapUAHBIX YeIoBUAXK. Llenbio aBasinocs onpeneneHne onTuMansHo# Ta
-gifﬁcnf;ﬁnaﬂgmpmanﬂeg KIUHUKH XHUUMP. ITpu srom ocoboe BHUMAHWE YAENEHO OUBLITY XUPYPTU-

KOM peabMIUTALNM, 8 TAKKE AHANU3Y JOYIUEHHEIX OMMUOOK U HETOUHOCTEH B IIPOHECCe 66 TPOBENes
[oacuer yposreii MornouIeHHELIX 103 NPOBOAMUIICA MeTOXAMK PaCYeTHOTO ' GG i g
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Cepia «Meduuunay. Bun. 1

¢ VYETOM AKTHUBHOCTH HCTOYBUKA JMOHUSUPYIOIel paguaiiuy, reoMeTpun 0b6ayyeHnA U BpeMeHN KOHTAKTA
¢ UM, AHAAMS JAHHBIX HNO3BOJMJI YCTAHOBHUTH, YTO B OCTPOM IiepUOAe pagvanoHHON TpaBMH (o 3 mMec.
rocse ABAPUH) ITPOBEAEeHNe PeKOHCTPYKTUBHOTO XUPYPTHYECKOr0o JIEHeHUA MOMHOCTHIO OLPABJAHO TONBKO
B VCJOBUAX PEHTIeHOBCKOTO repeobiyyenns, Npyu OTHOCUTEBHO IOBePXHOCTHOM TpPaBMe TKaHeM U 0cO0eHHO
TIPM BHIPAMKEHHON B 9TO BpeM# BOCHAIMTEILHON HX Peakuuy. B To e BpeMd ¢ [eJbI0 YIYUIIeHNA OTHaIeHHbIX
pesyibTATOB JeYeHUs, NAaHUPOBAHNE pPeabUANTAIMOHHEIX MEePONIPUATHY, BKIIO4YAA onpejesienue obbema
MCCeUYeHMA U THIA XUPYPrUYECKOro BMemaTeabCTBa 11eJ1e¢006pa3HO OTIOKUTEL HA 6 Mec., YTO MO3BOJHUT
BBITIONHHUTE €ro ¢ 60abiIell TOUHOCTHIO. .
KJFIOYEBBIE CJOBA: paauanoHHble aBAPUH, JyUeBble OBPEHAeHU, XUPYPrudecKoe JeueHye

VK 616.39 | B | e ity |
B3AMMOCBA3b MEKAY CYIOPOKHON TOTOBHOCTBIO U
CONXEPZKAHMEM BHOJIOTHYECKH AKTHBHBIX BEIIECTB
B 'OJIOBHOM MO3TE JKMBOTHBIX

" B.H. Caéuenko, E.I'. Maxcumenxo | 3
X apbKOBCKII HAIMOHAIbHBIA YHUBEPCUTET WM. B.H. Kapasuna

PE3IOME

B pesyibTate NPOBeJeHHEIX 9KCIEPUMEHTOB YCTAHOBJIEHO, WTO V KpPBIC C BBICOKON TeHEeTUYEeCKH
[eTepMUHUPOBAHHON CYXOPOMKHON FOTOBHOCTBIO, [0 CPABHEHHUIO ¢ KpbICAMM APYFUX TPYyII, OTMEHaeTCHd
CHIDKeHUe YPpoBHA HoparpeHanuHa (HA) B romoTanamyce U CTBOJIE MO3ra, a B MOJYIUapuaAX, CTBOJIE MO3Ta U
MO3)KeUKe CYIUEeCTBEHHO IOBBILIEHO COJEpXKaHNne nodanuua (JA). CraTUCTHYECKH NOCTOBEPHO TaAKIMKE
CHIDKAJICH VPOBEHDb THPO3UHA B CTBOJIE M MO3XKEUKe. 910 1aeT OCHOBAHUA IPEANONaraTh, YTO MOBLIIIEHKE
CYZOPOMKHOM FOTOBHOCTH KOPPEIANVIOHHO CBASAHO C POIIECCAMM, OKABBIBAIOIMM Y BINAHNE KAK HA CHCTEMY
KATEeXOJTAMUHOB, TAK X CEPOTOHMHA. i S -

KJTFOYEBBIE CJIOBA: cepOTOHUH, TPUNTOMAH, HOPaAPEHAINH, 10paMyH, heHMIKEeTOHYPUS, CYACPOKHAA
TOTOBHOCTH : E ' ' ' :

BBEJIEHHE (6mosormueécKy aKTHUBHEIX BeIeCTB) B MO3Te
sKMBOTHBIX MBI BOCIICJIB30BAJINChE IMUPOKO
IpUMeHaeMO} B 9K CIePUMEHTAIbHON IPAKTHKE
MOJleJbi0 ayAMOTeHHOH smmiencud. laHHAdA
MOJeNb, B OTAWYME OT MHOTHX APYrux (dap-

B cepum 9KCHEePUMEHTOB, I[eJBbI0 KOTOPBIX
ABJIAIOCH U3yUeHNe B3aNMOCBASH MeX Ay CYAO-
DOYKHOM T'OTOBHOCTBIO M COJlePXKAHUEM 611010~
rmYecKyM AKTHBHBIX BeIlecTB B MO3Te XXHBOT- , . .
HBIX, GBLIA MCIIOIBb30BAHA MOJENb ayAUOTeHHOM MaKOJOTHYECKHe BO3ACUCTBUA, IEHNIMI-
SIIHJIENICHUH. JKCOePUMEHTEI BHITIOJIHEeHH! Ha Ge-  JIHHOBad, Ko6anpTOBasA, dIEKTPOIIOKOBAT B AD.
JIBIX JI&60P3TOPHBIX KpbIcax IUHUHA prmHH“ MO;[BJIH 3111’_1319]1011!1), aBiseTcsa 0coOeHHO Yﬂ06-
cxoT0-MOJIONKUHON ¢ BBHICOKOR ayAHoTeHHON HOM AJIA UCC/IeOBaHNA HEMPOX IMIECKUX 0CO-
CYIOPOKHOA TOTOBHOCTEIO, 6eCIIOPOAHBIX KphICax, GeHHOCTel MO3Ta, 06yCIaBJINBAIOIINX €ro BRICO-
OTOGPAHHBIX TI0 YPOBHIO CYIOPOXKHOM TOTOBHOCTH.  KYIO CYLOPOKHYI0 TOTOBHOCTb, TaK KaK AaeT

CpaBHUTeJIbHBIN aHAIH3 MOJNYyYeHHBIX B  BOSMOXKHOCTH H3YIUTH MOIT [0 BOSHUKHOBEHUA
sKCIIepIMeHTe NaHHBIX CBUJETeIbCTBYeT, ITO  CYROpOT M TEM caMBIM MCKJIOUHTH COMHEHWE,
rOJIOBHOM MO3T BHICOKOBO3OYAMMEIX IMHEHHBIX ~ YTO HaGIoAAI0IAeca U3MeHeHNA B OHOXUMMHU-
KpHIC XapaKTepuayercs HepUOuUTOM CT (ce- ueckoM ¢raTyce ABJIAIOTCS CeACTBIEM IPHUCTY-
poronumn), HA (HopajpeHannH; 3,4-ZHOKCH-  1OS,a He HPEAMIECTEYIOT rTaKoBEIM. KpoMe TOrO,
(heHUIOKCUITHIAMAH) ¥ IPeBAINPOBAHNEM IIA  oyeHDb Ba)KHO, YTO ayAHWOTeHHBIE CYLOPOKHBIC
(HodamuE). BOBMOMKHO,4TO IOBBIMEHNe CY0-  OpHIafKW MMeT MHOro ofIIUX IPHUSHAKOE ¢
POXKHOM FOTOBHOCTH KOPPEeNANMOHHO CBASAHO  pnpjenTHIeCKUMU npragKaMu v ntopeit [5].
¢ mpomeccaM¥, OKAShIBAIONIMMY BIHAHWE HA JlagHas cepusd oKCIEPHMEHTOB BRIIOIHOHA
cmeremy KA (xarexonamussr) u CT. Ha GesbIX JabopaTOpHbIX Kpblcax JuHuE Kpy-

B 5TEX YCJIOBAAX BOZMOMKHO HPEUMYIIECT-  mppcroro-MoJIOAKHHEON ¢ BHICOKOK ayAMOTeH-
BeHHOe HalpaBieHHe MeTaGonN3Ma QEHUNAIA  gojf cynopPOXKHOM TOTOBHOCTRIO, & TAKINKE Gec-
HEHA B CTODOHY HOBBIMEHHOTO OGPa30BaBHA  pononppix KphicaX, HpeiBApATENbHO oToGpaH-
WHITOHTOPOB eKAPOOKCUIABHON aKTUBHOCTA. 1y 110 ypOBHIO CYAOPOXKHOU TOTOBHOCTH,

_ HGIASDEAPIEAR DRATIROTRADS MeXIY Me- ., nr1acHO METOAUKE, OMUCAHHON B JUTepaType
TafommaMoM (eHHTANAHUHA H CONEPXKAHUEM o, 4. g5y
] » *

puoJorAyecKy aKTHBHBIX BeIleCTB B I'OJIOBHOM :

| L O160D KHUBOTHRIX 10 YPOBHIO CYAO OXHOM
MO3S MOXET OGLACHYTE, HOMAMY e R RS T I‘OTdBHOCEﬁ I onsBo,nmxgxpg ﬁemﬁﬁnfqecxoﬁ
HYypHA YacTo COIPOBOXKAAeTCHA pasBUTHEM - P

" | 1epo? . 0 YBIIIIKO
SITTeITAGOPMELIX IPOIECcCoB. KamMepe pasMepoM 80 x 40 x 30 cM ¢ KPBIIKOH
. | . - | U3 OpraHUdYecKoro cTekja. B KadecTBe 3BYKO-
MATEPHAJ ¥ METOJbI BOTO Da3fipasKUTeNId HCIOJB30BAJIM 3BYIAHUE
' 9/IeKTPUYECKOT0 3BOHKA. [ITHTeIbHOCTE 3ByKa

Jna A3y4eHHA B3AUMOCBAZY MEXIY CYA0- . _
6rina 120 ¢, rpOMKOCTE Ha YPOBHE I10JI& KaMephl

PO HO# TOTOBHOCTBIO U conepxanuem BAB
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pasugnacn 96 n6. Peakuio UBOTHBIX OLUEHH-
pany B 6asutax o caeayiomen mxane: 0 6aamoB -
OTCYTCTBHE JABUTATENIBHOTO BO3OYXKIeHUA H
CYIOPOXKHOM peakiuu, 1 6aj1 — B3ApariBaEnsa
1 HesHAUYUTeJbHAas Gerosas peaknud, 2 damia —
BbIpasKeHHasl OeroBas peaknud, 3aKaHIUBAI0-
[Iagcsd najeHneM KHABOTHOTO Ha KUBOT, 3 baJ-
Jia — BRIpAYKeHHOe JBUTaTe/bHOe Bo30y K AeHue,
3aKaHuYMBaronjeecd IafeHueM KHUBOTHOTO Ha
GoK U KIOHWIECKUMU cyhoporamu, 4 bamma —
CYIOPOKHEBIN IPUIAAOK C TOHUYECKUM HaIIpA-
JKeHUeM Bceld MYCKYJIaTyphl. |

M3 TeCTUPOBAHHLIX JKHBOTHBIX MBI CHOD-

MUPOBAJIK ABe TPynisl: 1-A rpynma — MKHBOT- -

HbI€ C BLICOKMM IIOPOrOM ayAHOTeHHBIX CyA0pOr
(0 6aJLI0B, KOHTPOJIS) ¥ 2-4 IPpyIina — YKHBOTHBIE
¢ BLIpA'KEHHOH asmuienTudOPHOR peaxuuen
1,COOTBETCTBEHHO, BHICOKOM ayAMOTeHHOM CY/10-
DOXKHOM rOTOBHOCTHIO (3-4 6amnna). HlHBOTHBIX
UCIIOJH30BANY AJIA OMOXUMHUYECKUX HCCIe0oBa-
HU He paHee UeM uepe3d JBe HeJenu IOCJe
oTIpefieJIeHUsl CyLOPOMHOU IOTOBHOCTH.

BHOXUMHAYECKHE METOJIUKHA

K aBoTHBIX 3a0MBaJIU IIYTEM AeKalWuTAIIWH,

MO3T OBICTPO U3BJIEKAJIX U Ha XOJIONY Pasfendin

Ha OTJeJibl — HOAYIIapUS, TUIOTATIAMYC, CTBOJ
(IpoOJIroBaTHIA MO3T BapoJiNeB MOCT) i MO3Ke-
oK. TKaHp B3BelIMBaJH, pasMeJabYyallu B TIa-
renpHo pactupanu B 0,4 M HCIO, 8 coorHO-
mrennu 1:10.T'oMorenaTs! Beiiep:ruBaiu 60mMus
1pu 4 C°, 3aTeM IeHTPUPYTUPOBAIH B TeUEeHUE
5 muH opu 3000 06/ mus npu TemmepaType 0 C°.
Hanocamougyio »KULKOCTh NTePEeHOCHJIU B IIPO-
6upkm u gosoauau fo pH 5-6 ¢ momompio 2 N
KOH (u#a xomony). BropuuHo meHTPUPYTHUPO-
Basu B TeueHue 5 muH mpu 3000 o6/mMum m
remneparype 0 C°. [laa ompeJieleHUs AaMUHOB
U HEeKOTOPBIX aMHUHOKMCIOT B 9KCTPAKTaX MBI
Bocmosb3oBanuck MeronoM Endo u Ogura, npu-
MeHABIIUM JJA DasfelleHus aMUHOKHCJIOT H
aMUHOB KOJIOHKY U3 KapOoKCHMeTUIIIe 100~
sul (KMII). Metox Endo m Ogura mosBosigeT B
oxHOI Ipobe onpenenuTs TuposuH, HTODA (3,4-
nuokcupennaananug), A (agpenanun; 3,4-
nuokcupennnokcumMerunsTuamuy), HA, A,
THPAMHH, TPUITAMUH U DAL OPYTUX CoeIUHEHUH,
061aztaeT BEICOKOM YYBCTBUTENIBHOCTHIO K CPaB-
HUTEJbHON IIPOCTOTOH. y

Paspenerne nposoguau Ha KMII Tuna CM-
52 ¢upmsr Whatman Biochemical (Axrmms).
KMII-koxouky (0,6 x 10 eM) ypaBHOBemUBaIH
0,01 M ¢docharasiv 6ydepom (pH 6,2) u Ha-
HOCHJIM HeHTPaIN30BAHHBIN TKAHEBOH 9KCTPAKT
B KoyinyecTBe 1-4 M. SII0OUI0 NIPOBOAUIN MPH
KOMHATHO# TeMmmepaType Gydepom 1 (0,01 M
docharustit 6ydep, pH 6,2) u 6ydepom 2 (0,03

M docdarusrii 6ydep, pH 6,2). Bydep 1 (ppax-
nua 15 m) smoupoan TaposuH, [JODA; 6ydep

2 (bparkuua 15 ma) saroupoBan A, HA, A,
TUpaMul, MeT-A ¥ MeT-HA, JIU3UH, rACTUARHE U
apreHuH. - | | |

AMWHOKUCIOTEI U HEKOTOPhIe aMUHEL OTIpe-
JeNANE PAYOPOMETPHYECKH II0 cOGCTBEeHHOMH

NIOMUHeCHeHINA Ha coeKTpohpayopomeTpe
MIID-4A Xwraun (e DepBuIHOTO X BTOPUH-
HOTO MOHOXPOMATOPOB YCTAHABJIMBAIM HA BEJIA-
yuHaX, He IPeBhIMIAIONHX 3 HM). Iina apagusa
HCIIOTL30BAIH CIIeAYIOTHe [ATIMHbI BOJH (A, — Ara-
Ha BOJIHBI BO3OV/KAeHUA U A, — AJIAHA BOJIHEI JIFO-
MUHEeCHeHIAX): THPO3HH A, =285 HM, 2.,=315 =M.

OODA, JA, HA, A OXHCAANHA TO METONY
Carlsson u Waldeck [8] B MogupuKanuy, OMH-
cagnoit C. Oneudpena. IIpu aToM obpasyercs
crenuéuUecKul cTabUIBHEIA B Te4eHNe 24 4
dayopoxpoM. B NaHHBIX yCJOBHAX TODA n
IIA fajoT AZEHTHYHBbIE IO CUEKTPAIPHBIM Xa-
PAKTEPHCTHKAM (?xl=330 HM, 2=3 75 HM)
dbayopoxpoMbl, OfAHAKO B3AaKMHO HE HCKaXXaioT
pe3yabTATHI, TAK KaK HaXOAATCA B PA3JIMIHEIX
dparnuaAx 51103TA. A, HA u sunwns=eH ( N — MeTH-
nupoBaHHBIH [IA) TaKKe He HCKaXXalOT pesyib-
TaTel, TAK KaK #X QIyopecreHONs IPH AaHHBIX
AAWHAX BOJH He OTJHYAeTCd OT KOHTPOIHA
(oxucaennoro 6ydepa). Au HA o0pasyioT GIry-
opodOphl ¢ HHLIMYU CIEeKTPDAJIBHBIMUA XapaKTe-
pHCTHUKaMY, 8 HMEeHHO: AJId HA A, =395 =M, A,
=485 uMm, naa A A = 4495 HM, A, = 490 =M.

B kauecTBe cTaHnapTOB OBLIM HCIOJIBL3O-
BaHLI CJIEAVIOII¥e Ipenaparbl:TUPO3SHUE, TPHI-
ropar u JODPA dupmsr BDH (Auraums), [A-
runpoxaopuz dupmsl Fluka AG (Illseiinapns),
HA-ruapoxjopus ¥ A-THAPOXJIOPHJ IPOHU3-
BOCTBa XaphKOBCKOI'O 3aBOJa SHAOKPUHHBIX
IIpelaparoB.

Kpome Toro, 6nlia mpoBejeHa afcopbmusd
amubaoxucaor 1 amuaoB Ha KMII He TOJIBKO B
XpoMmaTorpad@uuecKUX KOJOHKAaxX, HO U B IIPO-
6upkax. C sToif 1[es1bI0 B IeHTPHPYHKHYIO IPO-
oupky momeraau 1,25 r KMII, npensapuTeabHO
ypasHoBemenHoii ¢ 0,01 M docdaTHEIM Gyde-
pom (pH 6,2).B npobupxy BHocmau 4 MI

. HeUTPaJIN30BaHHOI'0O TKaHEeBOI'O 3KCTpakKTa,

TOaTeJbHO MepeMelINBAIH;, OCTaBIAAMU Ha 15

'MHHYT IPU KOMHATHOI TeMmepaType, IeHTpH-

¢ yrupoBasiu B Teuenue 5 MuH 1upu 3000 o6/ MuH.
Hapocamouuyo XKHUAKOCTh CIUBAIN. IIIOLHIO
NIPOBOAMIM IIPA KOMHATHOM TeMIepaType TeMH
#e 6ydpepHBIMU pacTBOpaMM, YTO M HPU KOM-
HATHOH TeMIIlepaType TeMH Ke O0ydepHBIMH
pacTBopaMu, uTo U npu padbore ¢ KMII-KonoH-
koit. [Ina sroro ¥ KMII no6asasiau cooTBETCT-
Byfomui 6ydep, TImaTeIbHO ITepeMEIINBAIN K
ocraBnanu Ha 15 muH. IIpobupKku 1eHTPADYTH-
poBanu B TeueHue 5 MuH npu 3000 06/Mu=H.

‘Hapocanounyo KUAKOCTH CIUBANM U UCIONb-
30BaJIA JJIA Hocaepyioiiero ¢piayopomMeTrpude-

CKOT'0O aHaJIlx34a.

KoHTponbHEIe SKCIepHMEeHTH NMOKAa3aJH,
YTO HCIHOJB30BAHHBIM HAMMW MeETOH MO3BOJHJI

-aficopbuposaTe Ha KMI] (xak Ha KoJOHKe, Tak

¥ B IpobupKax) nmpaxtudecku 100% uccrenye-
MBIX BelleCTB, IMIOLUA TAKMKe NPOMCXONUIa
AOCTATOYHO IOJHO (ompenensaoch 83-90%
A0oGaBIeHHOTO BelllecTBa).

PE3YJIBTATHI DKCIIEPHMEHTOR

Bo Bcex nmcenegoBamubIx HaMu o6aacTEX

MO3Ta ¥ TPYNHOAX JMUBOTHBIX cOAepXKaHue
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HOPA 7 A 68170 OUeHb HUBKUM M HAXOAUJIOCH
B mpejesnax omMOKK MeToa. B CBASH C 9TUM B
Tabauine nudpoBble AaHHbIe OTHOCHTEIBHO
VDOBHSHA 3THX COeAUHEeHU! He IpeJcTABICHBI U
B najbHeiIeM He o0CYMKITaloTCH.

Kax sugHo u3 Tabiu. 1 u puc. 1-4, y KpsIC C
BBICOKOH PeHeTHUYEeCKU AeTepMHUHUPOBaHHON
cyroposxHoi rorosHocThio (mmEua KM), mo
CpaBHEHHIO ¢ KpbicaMu rpymnsl H, orMedeHo

Conepxanie THPO3UHA,A0QaMUHA 1 HOPAAPEHA (#M/r) B pa3aH4HbIX Y4aCTKaX ro0BHOMO

Cepia «Meduyuna». Bun. 1

cumxenue yposaa HA B runoranamyce (aa 40-

' 50%, p < 0,01) u crBose moara (ua 40-50%,

p < 0,05).Y arux e KHUBOTHAIX B IIOJYIIAPHUAX,
CTBOJIE MOBTa X MO3XKeuKe OTMedYeHO CYIIecT-
BeHHOe MoBBIIIeHUE (B 3-6 pas, p<0,01 + 0,001)
ypoBHa [ A.B cTBONOBOH YacTH MO3Ta H
MO3JKeUYKe CTATHCTHUYECKHM [AOCTOBEPHO OBLI
CHIDKeH TaKiKe ypoBenb TuposuHa (p < 0,01 +
+0,02).

Tabauua 1

mo3ra Kkpbic ¢ au3koii (H) n sbicokoii (B) AyIHOT€HHOH CYOPOXKHOH FOTOBHOCTLIO,

a TaKoke kpbic aunun Kpyumackoro-Mouoakutoi (KM)

I'pynna »UBOTHBIX
Obnacts - Substance 2
MO03ra | )
H B KM
= B uM/r uM/r P (B-H) wM/r P (KM-H)
[Monywapus Tupo3uH 0.61 +0.05 0.62 £ 0.01 >0.05 0.58 £0.07 > 0.05
Todamua | 0.5410.04 0.05+0.13 | >0.05 2.74 +0.52 <0.001
| | ~ HA 1.75 £ 0.29 2.20+0.35 > 0.05 2.19+0.41 > 0.05
Ninoranamyc TuposuH 2.96 +£0.25 2.99+0.18 > 0.05 2.41£0.15 > 0.05
| Nodbamun | 21.90+2.4 1260+1.6 <0.01 22.98 + 3.53 >0.05
~ HA 11.60 £ 1.50 92+1.1 > 0.05 6.15+1.12 <0.01
‘CtBOJ Tupo3us 1.63+0.18 | 1.60x0.17 >0.05 | 1.00+0.14 < (.02
HodamuH 3.32+0.85 2.51 £0.69 >0.05 |-2043+4.76 <0.01
| __HA . 810+1.12 | 4.60+0.37 <001 | 4.61+£1.02 < 0.05
| Mo3x)euox - Tupo3uH 2.06 +0.33 2.06 +0.37 > (.05 0.84 +0.12 <0.01-
- " HodamuH 334+078 | 7.40%+1.30 <0.05 18.41 £3.07 <0.01
~ HA 454 +0.58 1.58+0.13 <0.001 | 3.72+0.41 > 0.05
N - KOJIHYECTBO ofnpenencHuil (BO BCeX CEpHSIX ONbITOB n=0)
P - JOCTOBEPHOCTb PA3MUHs MEXIY COOTBETCTBYIOUMMA TpyNiaMi
TaGauua 2

OTHONIeHHe colep:KaHMs THPO3UHA K H0paMHHY (K;) n podpamnna K HOpaApeHAJTHHY (K5)
y KpbIC ¢ Pa3jiH4yHbIM YPOBHEM ayAMOreHHOli CyAOPOKHOH rOTOBHOCTH

. I'pynna }KHBOTHbIX

O6aacThb TlapameTtp
MO3Ta | H B KM
ST, Kz 1.13 1.24 0.21
A A K, 031 0.23 1.25
TR K, 0.13 0.24 0.10
= Y K, 1.89 1.37 3.74
Creon K, 0.49 0.64 0.05
K, 0.41 - 0.55 4.43
Moz K, - 0.43 0.28 0.04
RSN K, 0.74 4.68 4.94

V KpBIC ¢ BBICOKOH ayIUOTeHHOH CyIOPOX -
Ho# ToTOBHOCTHIO (rpynna B), mo CpaBHEHHUIO C
kpbicaMy rpynmel H, B cTBOJe B MO3MKEUKe
sgagmTebHo (B 1,5-3,0 pasa, p < 0,01 + 0,001)
cEMKeH ypoBeHb HA. ¥V 9THX e XKUBOTHBIX
Ha6roganroch H3MeHeHHEe pacupelesieHud B
mosre [JA — B rumoTaiaMuiaecKoi 06acTH €ro
ypoBeHb CHIKEH (P < 0,01), a B MO3XKeUKe
nossrmeH (p < 0,001).

06 oTHOCUTENHHOM yBeIUdeHuH (10 OTHO-
MeHTI0 K TUPO3uEy) ypoBHA JIA B CHHKEHIH
(mo Ormomenmio K JIA) cofepKaHUA HA B
MO3Te KHBOTHBIX C BBICOKOH CYIOPOKHON T'O-
TOBHOCTBIO CBHAETEJHCTBYIOT H PacCYNTAHHDIC
HAMY H3 9KCIepEMeHTAJbHBIX AAHHBIX Ko3(h-
dunuents K: K, = ruposur/godpamus u K, =
nodaMEH/HopagpeHAINH (Tabxa. 2).

VumThIBAA NAHHBIE JUTEPATYPHI O HATAIHNN
IPOTHBOCYAOPOIMKHBIX epoitcTB v HA, a Taxxe
pabaiopaonieecs B HAIMHKX 2KCHepHMEHTaX
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CTATHCTUYECKH JOCTOBEPHOE CHIKEHME yPOBHI
HA y KpsIC ¢ BBICOKOH CYLOPOYKHON I'OTOB-
HOCTBIO, MOYKHO IIpeJmosiaraTh, 9YTo COAEPKaHNe
3TOro MeHaTopa B MO3re ABIAETCA ONHUM U3
cyIIecTBeHHBIX ()aKTOPOB, NPHHEMAKINUX
ygacTHe B GOpMUPOBAHUN YPOBHSA CYLOPOXHOM
IpepaclooeHHOCTH. IIpexcraBideTcsa HHTe-
DECHBIM ¥ BaXXHBIM BBIABJIEHHOE Y KDPbIC JIAHAN
KM smaunTesibHOe MOBBIIIEHVE YPOBHA IA.
Bo3Mo3KHO, UTO yBeJIUdYeHNe KOHIeHTpanui
ITA B MO3Ie TaKKe ABIAETCA onHUM U3 PAKTO-
POB, CIOCOBCTBYIOIINX ITOBBIIIEHMIO CYLOPOMK-
HOii roToBHOCTH. EC/IU NPHHEATH 9TO IPEAII0IO0-
JeHHe, TOTLA CHU)KEHWE CONEePKaHMI OA B
runoTaIaMyce Kpsic Tpynnsl B MOXHO paccMar-
pHBATH KAK KOMIEHCATOPDHOE ABJIEHHE.
O6pamniaer Ha cebd BHUMaHUe, YTO CHIKE-
Hue YPOBHA THPO3WHA B CTBOJIE MO3Ta H MO3-
sweure xpbic auHum KM conpoBOXKAanOCH
3HAYMTEAbHLIM [OBBIIIeHNEeM YPOBHH ILA.
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Puc. 1. OtHocuTenbHO® comepxarue Tup o3ura (Tup), ,HA' uHA

e onyapusax kpelc rpynn H, B, u KM. [lanxbre
BhIpaXKeHbl B Y010 0THOW eHUI K rpyrne H.
YenopHbie 06 03HaueHMd: *¥*¥. p < 0,001
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Puc. 3. OtHocuTenbHoe comepxanuie Tuposuna (Tup), TA u
HA B ctBone xpeic rpynin H, B u KM. [{ausbie
" BbIpAXeHbIB Y% 0 0THOIeHHK K rpynie H.
YcnosHble obosHaueHus: *- p < 0,05, **. p < 0,001

i

.'-12u 1 TﬂPI ITA HA

ITosbimienye ypoBHA [IA npu ofHOBpeMEeHHOM

CHH)KEHUHN KoJH4YecTBa THpo3uHa M HA (kax
9TO UMeJI0 MeCTO, HalpuMep, B CTBOJIe KPBIC
auanu KM) unum e usMeHeHNe KOHIEeHTPAIuY
OZHOTO WJIN ABYX KOMIIOHEHTOB (KaK 5T0 HMeJIo
MeCTO B APYTHX CAyYadx) MOKET OBITH CBA3AHO
¢ UBMeHeHHeM aKTUBHOCTH PepMeHTOB 6HoCHH-
Tesa u Merabonusma KA — yemiaeHmeM axTHB-
HOCTY THPOSHHTUAPOKCHIAss! u (uan) JODA ~
JeKapOoOKCHIashl, YMEHbITEHUEM aAKTUBHOCTH

nopamMuH-6eTa-OKCHAA3EI, USMEeHEeHHeM MIpoIec-

COB JIeBaMUHUPOBaHUA, C-MeTHINPOBAHRUSA U JID.

BaxxHO OTMETHTE, YTO, KK U B OIIUCAHHON HAMI

- paHee CepUM YKCIEPHUMEHTOB IO OIpeesIeHHIO
comepkanua CT, y Kpeic ¢ reHeTHUecKy
HeTepMHHUDOBAHHOM BBICOKOH CYAOPOMHOM
roroBHOCThIO (MmHEA KM), Kak mpasmio,
u3MeHeHHUd B colepxaHum KA BoipaeHsI
CUJIbHEe, YeM y Kphic rpynusl B.
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Pme.2. OtHocUTeNBHOE cofepxanue Tuposuna (Tup), [IA u
HA s runotanamyce kpbic rpynn H, B, u KM.
JlasHEIR BBIPAXEHBI B Y0 0 OTHOM eHMI0 K rpyrme H.
Yenosavle ob6o3HaveHus: **. p < 0,001
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Puc. 4. OtHOCuTeNnBHO® cComepkatue THposuna (Tup), JIA u
HA B wmosxeuxe kpeic rpynn H, B u KM. [Tauubie
BBIPAXEHBI B % 10 OTHOW eHHK K rpyrne H.
YcnosHble 0603HaueHUS: *-p < 0,05, **. p < 0,01,

**%. p < 0,001

Hd ocHOBaHWHN BRIMIEVKA3aHHOTO MOMKHO

KOHCTaTHPOBATH, UTO MOSI' BEICOKOBO3OYAM-MBIX

MAHeMHBIX KpeIic (rpynma KM) xapaxTe-

pusyerca OTHOCHTeNnbHBIM Redbuumrom CT u

HA n npesanmuposammem A (Ta6n. 3, Koad-
bunuenTsr K pB 1K &) |

BecbMa BeposATHO, UTO mOBBEIIIEeHHe cyzno-
POYXHOU TM'OTOBHOCTU KOPPENAMOHHO CBABAHO

¢ GaKTOPOM MJIM IPOIeCCOM,’ OKa3bIBAIOIIMH

- BansiHYAe Kak Ha cucteMy KA, tax u CT.B cBsasn
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C 9THM IpefCTaBlIdeTCa OYeHb BAXKHBIM HabJI10-
neuue Konemana, KoTopsrit O0HADYKUI Y MBI-
meit IHUY Goslee HUBKUH YPOBEHD AK THBHOCTH
beHUIATaHAH-TUAPOK CHIASE] meveHn. MoxHO

[IPeANoNaraTs,4T0 B 3THUX YCIOBHAX MeTabo-

nu3M peHUuNanaHuHa 6y ner HaupasJieH B CTOPO-
HY IOBBINIEHHOr0 06Pa3oBaAHUA GeHUI-INPYBA-
Ta, peHMIIAKTATA U DeHMIIAIeTaATa ~ HHIAGHTO-
POB nexapGoxcunasHol akTusroery [9; 11]. B
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- Cepia_«MeOuuuna». Bun. 1

CROIO ouepenkh, NOAABIEeHNe AKTHBHOCTH JeKap-  3aHO0, UYTO IPH HeOAHOKPATHOM BBEIeHHU KDbICAM
foKcHIA3 JNOJMKHO NPHUBECTHM K yMeHbIUeHMIo BHyTpubpoomusHo 100 Mr/xr derunstunaMuas
conepsxanns CT, HA u TAMK B Mosre # coOT- OH OKa3hiBaeT HEONWHAKOBOE BIMAHUE HA
BETCTBYIONIEMY CHMIKEHHUIO CYLOPOMHOro Iopo-  cucteMy BA, cHuXas dYepes oJiuH Yac YDOBEHE
ra. YBeanueHne B coflepykanun dpenunananuua HA na 74,4%, TA —na 25,7%, CT - 8a 13,5%,
WHOTa IPUBOAUT TAKIKE K HapacTaHWIO B MO3Te  IPHYeM BIUAHKE HA CUCTEMY HA oxaspiBaeTcCA
colieprraHus peHUIITIUIIaMIHA, QaKTopa, OKa3bl- NPeuMyLJeCTBeHHO UYepe3 MeXaHU3MBl ero
BAIOMIETO BINAHKE Ha MeXaHHU3MbI OCBODOXKAE- ocBoGOoXKgeHUA,a Ha cucteMy HA — uepes
HUA BeSUKYN U obpaTHoro saxsara KA. Iloxa- uHrmbmposamue ero o6paTHoro saxsara [3].

- - - | ; - Tabauua 3
OTHOLUEHNE ConepMKanuna cepoTonnHa K nopamuny (K4 n ceporonnna Kk nopaapenanuny (Ks)
Y KPbIC ¢ Pa3JIHYHbIM YPOBHEM ayAMOTeHHOM CYAOPOXKHOH FOTOBHOCTH

. O6aacTh MO3Ta HépameTP | ' H — T pymma mu’so*ranx KM
A Ks | 263 | A2 0.29
LlopyregRs Ks | 0.81 ~0.95 0.36

| - Ko 054 | 063 | 020
e P 1.0l 087 0.74
j, K, - 279 260 | 0.5

AT K, | 114 | 142|065

, K, | 2.55 0.84 ~0.14
Mommesioie Ks | 1.87 3.92 0.67

B cBSSH ¢ BHINIECKABAHHBEIM CTAHOBHUTCS  KOPPENANUA MeXAYy HaJHdueM CYHOPOMKHOTO
OUEeBUAHBIM, UTO HapylleHue oOMeHa peHHJa- CHHIpPOMAa Y GONMBHBIX U CTENEeHbLIO NMaNeHUdA
JTaHWHA MOXKeT NpUBeCTH K cymiecTBeHHBIM yposHA CT B KpoBH [1]. '
UBMeHEeHUSAM cofepskaHmsa oThedbHBIX MA, ~ Tarxmm ob6pa3oM, B MO3T'e JXUBOTHBIX C BEI-
HADYIIeHUIO XX HOPMAJBHBIX COOTHOIIEHHI  COKOH CYAOPOXKHOH IOTOBHOCTBIO CYIIECTBYeT
H,KaK pe3yJabTaT, K CIBHTaM B paboTe CHHANTH- Ka4YeCTBeHHO OTIHYHAA HeUpoOXuUMHUECKadA
YeCKOTO amapara. Y YNThIBag posib dennnana- (MA-eprudeckas) opraHUsausd, OpeicTaBlIeHIA
HUHA, MOYKHO OOBACHUTD, I0UeMY (PEHIITETOHY- O KOTOPOH, MBI B 3TOM YBepeHEl, TI0 Mepe pas-
pus (beHEUINUPOBUHOrPafHANA OJUrodpperus) —  paboTKH 3TOr0 HAYUHOIO HamIpaBJeHud OyAyT
3a6osieBaHUe,IPX KOTOPOM HApyIIaeTcs MIpo- 3HAYATENBHO YCIOKHATHCH. MOXHO mpeAmona-
Hmecc THAPOKCUINPOBAHUA GeHUNAaJaHNHA M B TaTh, IYTO KAYECTBEHHO HOBO® QYHKIMOHAIBHOE
opraEU3Me HaKallJIMBAIOTCH GQeHUNIaaHiH U €T0 COCTOSIHUE, XapaKTepHoe JJIA MO3ra C BBICOKOM
MeTaBOJUTEI, YaCTO COIPOBOMKAAETCS PasBH-  CYAOPOMHOM FOTOBHOCTBIO, OOYCJIOBJIEHO He
THeM SIHJIenTHGOPMHELIX mponeccoB [1; 6; 10]. KOHKPeTHBIM BAMAHMEM ONDEAEIEHHOTrO
Ilpu sToM y 6oabHBIX GeHUNKETOHYDPHEN  HeHPOXUMHYECKOI'0 KOMIIOHEHTa, OJHO3HAUYHO
Hapymaercsd o6MeH He ToabKo KA (CHE)KeHHe  C/[BUTAOINero BO3GYAMMOCTE B TY WM HHYIO
sxcxkpenuu HA, HA, HOPA, ypenuueHue CTOPOHY, a CBf3aHO ¢ (GopMUpPOBAHUEM HOBOH
skckpenun BMK), Ho u 5-OKCHHHJOJOB  CJOXKHOH apXHUTEKTYPEI HelpOXUMUYIECKOTo (B
(camxenue B KpoBu ypoBHA CT Ha domHe TOMUHCIE MA-eprudecKoro) obeciedyeHus Heu-
roBbIMeHHOH srekpenun 5-ONVK).Ormeuaercss  POSMHAMUKHA OCHOBHBIX HEPBHEIX ITDOIECCOB.
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B3ACMO3B’SI30K MK CYJZOMHOIO TOTOBHICTIO I BMICTOM |
BIOJIOI'TYHO AKTUBHUX PEYOBHUH ¥ rOJIOBHOMY MO3KY TBAPHH

B.M. Casuenxo, O.I'. Maxcumernxo | '
XapkiBChKUi HALIOHANIbHUN YHIBEPCHUTET 1M. B.H. Kapaszina

PE3IOME

BracifoK TpoBeJeHUX eKCIIePUMEHTIB BCTAHOBIIE
CYZLOMHOO T'OTOBHICTIO, B IIOPiBHAHHI 3 IypaMu igmux rp
(HA) y rinoranamyeci i cTBoJi MO3KY, 2y NiBKYJIAX, CTBOJL
noaminy (A). CraTucTUYHO BIPOTiAHO TAKOX SHUMKABCA Pl
nizeTaBy ITPUNYCTUTH, IO MiBUIIEHHA CYJOMHOL TOTOBHOCTL KO
BILIMBAIOTH AK HA CHCTEMY KATeXONaMiHiB, TaK i cepoTOHIHY. _ _

KJIFOYORI CJIOBA: cepoToHiH, TpUnTo(paH, HOpaIpeHATiH, AopaMiH, (periIKeTOHYPisA, CYAOMHA I'OTOBHICTD

HO, 10 Y LULYPiB 8 BUCOKOIO IeHETHUHHO ,z:eTepMiHoBagam
y1, BigmMiyeHO 3HUKEHHHA PIBHA HOpaApeHaIHY
MO3KY i MO30UKOBi CyTTEBO NABHINCHUAK BMICT

peasniiino mop’A3aHe 3 mpolecamu, mo

INTERRELATION BETWEEN CONVULSIVE READINESS AND THE
CONTENT OF BIOLOGICALLY ACTIVE SUBSTANCES IN THE

CEREBRUM OF ANIMALS

V.N. Savchenko, E.G. Maksimenko
Kharkov National V.N. Karazin University

SUMMARY

As a result of the conducted experiments it was determined that the noradrenaline (NA) level in the
hypothalamus and brain stem decreased in rats with high genetically determined spasmodic readiness as
compared to the rats of other groups, and in hemispheres, brain stem and cerebellum the dophamine (DA)
content rose significantly. The decrease of tyrosine level in the brain stem and cerebellum was statistically
proved. It gives grounds to suppose that increase in spasmodic readiness is correlated with processes
influencing both catecholamine complexes and serotonine. '

KEY WORDS: serotonin, tri ptophane,noradrenoline,dophamine, phenylketonury,spasmodic readiness
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OIIEHKA MYTATEHHO! AKTUBHOCTH HOBBIX
BCIIOMOTATEJIbHBIX ®APMAIIEBTHYECKHX BENIECTB
HA MJIEKOIIMTAIOIIUAX |

H.I'. Cmpuaxcenvuur . | oo
X apbKOBCKYH HaIHOHaIbHBIN yHuUBepcureT M. B.H. Kapasuna

PE3IOME
ViccnemoBanu NOTEHIIHANBHYIO MYTAT€HHYIO AKTHBHOCTE HOBBIX BCIIOMOTATENbHbIX (hapMaIeBTHYECKHIX
BEIleCTB {9MYJILIraTOPOB, 3arycTUTeJed Tab/eTOK) — HATPUi-KapOOKCHMeTHIKpaxXMaja U HaTPUi-

KapOOKCUMETHIIIEIION03b! HA MJASKOIUTAIINX B ONILITAX in Vivo, Y CTAHOBIIEHO; UTO P BHYTPHIKEIYL0YHOM
BBeJeHUN H3yyaeMble Bel[ecTBA He WHAYUMPYIOT XPOMOCOMHBIE afeppalyy B KJIETKAX KOCTHOIO MO3ra M
JOMUHAHTHBIE JeTaJlbHbIe MYTALMM B IMOJOBBIX KJETKax caMuoB Muimeit. ITonyueHHBIe pesyibTaThl
06CyXIAIOTCA B OTHOIIEHNWH BO3MOXKHOCTH NPUMEHeHHs H3y4YaeMBIX BelleCTB B (DapMAaleBTHYeCKOM
NPOMBIIILISHHOCTH. '

KJIFOYEBBIE C/IOBA: MyTareHHOCTb, BCIOMOTraTebHBIE (DapMalleBTUUECKIe BEllleCTBa, XPOMOCOMHEBIe

aGeppaluy, JOMUHAHTHBIE JETAIbHbIE MYTAIIUN

BBEJIEHHE - OcoGoe MecTO B KU3HENEATENHHOCTH Ue-

3a mocegHNue NeCATUNETHA UCCIIeJOBaAHNSA
B 00JIACTH XUMUYECKOTO MyTareHesa HOJYIUIN
6oJbIIOE DPA3BUTHE. JTO CBA3AHO, C ONHOM
CTOPOHEI, C BHeAPEHWEM OTPOMHOTO KOJIHUYECTBa
Pa3IMUHBIX XUMUYECKUX BeIIleCTB BO Bce cdeprl
MUBHENEATEIbHOCTY UYeJIoOBeKa, TPebyIoimux
~ TeHeTHYEeCKOI'0 KOHTPOJH, C APYIO# CTOPOHEI,
HAYYHBIMHA [NOCTHMKEHUAMM, CBASAHHBIMU ¢
co3JlaHMeM ¥ HCIOJL30BAHWEM HOBLIX TecCT-
CHCTEM, TOBBOJIAIOIINX IPoBecTH Gosee OTHYIO
OHEeHKY KaK CaMHX MYTareHoB, TaK U HUX
metTaboauToB [1; 2].

HEHHEIe BeIlleCTBa, KakK JIeEKapCTBeHHbIe Iperna-
PaThI, YHACJIO KOTOPHIX IIOCTOAHHO yBeJInuyuBa-

JeHa Ha PasHBIX TNeHeTHYeCKHX obmexrax [3;
4]. B mupoxoM accoprumMenTe JIEKapCTBEHHBIX
CPeACTB BHAYUTENbHOE MECTO 3aHUMAIOT BCIO-
MoraTesibHEle (dapMalleBTHYeCKHe BeNleCTBA.
TeHACHIUA K YBONUUEHWIO UX KOJHUCCTBA
CBA3AHA € TeM, YTO BCIOMOraTenbHEle (hapMma-
HEeBTHYeCKHe BelleCTBA BIUAIOT He TOJBKO Ha
GUBNKO-XUMHUYeCKHe CBOMCTBA, a W Ha Tepa-
NeBTHYeCKull sdpdeKrT nexapers. B 1o ke BpeMsi

54

iBeHb TUPO3iHY y CTBOJI i Mo30uyKoBi. lle gae~

JIOBEKA 38HUMAIOT TaKHe IIUPOKO paclipocTpa- -

eTca. MyTareHHOCTP MHOTMX M3 HUX YCTAHOB--
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MVTAreHHOCTh (KaHIepOreHHOCTh) JeKapCeT-
BeHHBIX IPEeITapaToB MOXKeT 3aBUCeTh OT PasHO-
BIIHOCTH M KAYECTBa MCHOJIB3YEMBIX BCIIOMO-
raTeshbHBIX BeHIECTB. B CBABHM C STUM OJHUM
113 OCHOBHBIX TpefGoBaHUM, IpPedBABIAEMBIX K
TAKUM COERUHEHUAM, ABJAeTcA 6e30IacHOCTb
i 4ejloBeKa B IPUMEHAeMBIX No3aX.

Iesb10 AaHHOM pabOTEI ABMIAIOCH H3YYCHHE
HOTEeHIMAJbHON MYTATeHHOU AKTHBHOCTH
HOBBIX BCIIOMOTaTEJbHBIX apManeBTUUYEeCKHX
BeIIlecTB — HATPHUH-KapOoKcHMeTHI-KpaxMasa
U HaTpH-KapOOKCHMeTHIINEeJIII0JI035I.

MATEPHAJIBI 1 METO/IBI

Hccnenopanusd IPOBOAWINCE HA MBIIIax.
BemoMoraTeabHbIe (papManeBTHYeCKHe BeIecT-
Ba HATPUH-KapOOKCHMETHIKPAXMAJ ¥ HaTPHM-
KapOOKCHMETILINEJLII0I038 BBOANINCH BHYTPU-
*KeJTyLOUHO OZHOKpaTHO B fode 60 mr/kr. Jlis
OIEeHKH MUTOTeHeTHYeCcKOoro addeKTa BellecTs
MCIOJIB30BAIHA MeToJ yueTa abeppamuii XpoMo-
COM B KJIETKAX KOCTHOI'O MOSra. B aTOol cepuu
OIIBITOB HccJelyeMble BellleCTBA BBOAMINCH
cammam mbimeit auaun C57BI/6. Oxcnosunus
IpernapaToB cocTasasia 6, 24 u 48 4. 3a gBa
gaca [0 32608 JKMBOTHBIX BHYTPHOPIOIIMHHO
seomwin Koaxunue (0,025% pp mo 0,01 mx
Ha 1 r Mmaccel). PuKcanuio ¥ NPUTrOTOBJIEHNE
IIpenapaToB XPOMOCOM OCYIIeCTBJANIH IO
cTaEzapTHOH MeTonuKe [9; 6].

N na omeHKH 9ddeKrTa B MOJIOBBIX KJIETKAX
HCIONB30BAJHA METOH ydeTa JOMHWHAHTHBIX
meTanbHBIX MyTanmuii. IIpemapaTs! BBOAUIHNCH
caMIaM MbIIIei-rudpUioB IePBOT0 MOKONEHNAA
F CBAX C57BI1/6. Cpasy nocJe IpeKpameHus
BBeIeHHN IpemapaToB caMIlbl IOJCAKHBAINACH
K MHTAKTHBIM BHPrUHHBIM CaMKaM B COOTHO-

Cepia «Meduyuna». Bun. 1

NenbHO B TedeHHe 3-X Hefenhb. OTcarkeHHBIX
caMoK aHanmauposanu Ha 15-17-#1 gers Gepe-
MEeHHOCTH. ¥ UHTBIBAJM CIeAVIoniue HOKa3aTe .
uncsio 6epeMeHHBIX CaMOK, IIPOIEeHT (pepTriib-
HOCTH, YHCJIO MEPTBBIX M KHUBBIX 9MOPMOHOB

- (KB, M9), fouMIUIaHTAIXOHHYIO M IOCTAMILIAH-

meranz 1:3. CMeHY caMOK IIPOBOAWJIR €XeHe-

YacToTa H THNLI abeppanuii XpoMoCoM,

TanMoHHy0 rubens sM6puoHOB. OCHOBHBIM
rIoKasaTeseM YacTOThl AOMUHAHTHBIX JIeTaJb-
HBIX MyTanui ([[JIM) caysKua ypoBeHb IIOCTHUM-
IIJIaHTAITMOHHEIX IIOTEPA. _

125 OmeHKM CTATUCTHUECKON SHATMMOCTH
CpaBHHBAeMBIX 3HAYEHHUH B ONBITHBIX W KOHT-
POJIBHBIX BapHaHTaX HCIOJIb30BaAIHN KpUTepui
xu-KBagpat [7]. : --

PE3YJIBTATDI H OBCYXKIEHHUE

| Pesy/bTaThl BARAHUAS HaTPUi-KapOboKcuMe-
TIIKpaxMaJia U HaTpUii-KapOoK CUMeTUIN e LIII0-

JIO35I HA KJIETKX KOCTHOI'O MO3Ta MbIIIel IIpe/-

cTaBieHs! B Tabu. 1 1 2. Visyuenune 600 meTadas
KOHTPOJBHON I'DPYIINBI IIO3BOJINJIO BHIABUTE B

cymme 1,8 £ 0,34% amHOMaNbHBIX KJETOK.

Tuns! abeppanuii ObIIA MPeACTaBIeHbl OJUHOY-

wpivu dparmenTamu (0,8% ). AxpoMaTuuecKue
npobessl B umcio abeppaiwil He BXOJHIH, &
VUUTHIBAJINCH OTEeJIBHO (0,5%).

- IluToreHeTHWUYeCKWH aHAINW3 BINAHNAA HAT-
puii-KapGoKCHMeTHIKPaxMajia Ha KJIeTKH KOCT-
HOT'O MO3ra MbIIiell nokKasaj, 4To HNPOHeHT aHO-
MaJIBHEIX KJeTok mpn nsydennu 1800 meradas
cocraBmi: okcmosumua 6 ¥ — 1,3 + 0,36%,
srenosuuus 24 u 48 w — 1,4 = 0,22% . Tunwt
abeppanuil GbLIK IPeACTABIeHbI ONUHOYHBIMU
dbparmenTamu. Habmogamruck axpoMaTHdecKue
npobensl. [lapHble dparMeHTh ¥ abeppanun 00-
MEHHOTO THIIA He BhIABJIeHbl. CTaTHCTHYeCKHN
aHAJV3 pe3yJIbTATOB He MOKAasall JOCTOBEPHBIX
pasiIuuYuii MeXIy HacTOTOM BOSHUKHOBEHHS

Tabauna 1

HHAYUHPOBAHHEIX B KJISTKAaX KOCTHOI'¢ MO3ITA

MBbIei HOBHEIM CTYAHeoOp azyI0lHM Bel{eCTROM HaTp Hii-Kap 60 KCHMET KIIKP AXMAIOM

[Bapw | Joza | Oxcmo- | Ilpo- KoJia ec- TN a0eppanmHi Mpo- IHaYeHHe
aHTHI | mpe- | JHI(HA aHaIH- | TBO Mera- | Onunou- | OO IIap- ﬁl;— Xu- |
oNEl- | mapa- | mpema- | 3EpoBa-| das c abep- HbIE Me- Hble i KBan- P
TOB T4, paraB | HO Me- | PAIMAMH, dpar- HbI ¢par- 0% . pat

| MI/KT | 9ac Tadgas % * m MEHTBI MEHTbI
OnsIT 60 | 6 600 0.5 +£0.22 0.5 0o | © 0.8 0.52 | >0.05

| . 60 24 600 0.8 £0.15 0.8 0 0 0.6 | 0.0 > 0.05

h 60 48 600 0.6 £0.20 0.6 0 0 0.8 0.11 | >0.05
Kom- | __ | _ 600 | 0.8+0.18 | 08 0 0 05 | — | —
TPOJH (

| Tabauma 2
YacToTa H THIEI abeppalui XpoMocoM, HHIYLUHP OBAHHBIX B KJIOTKAX KOCTHOI 0 M03ra
MEulmeli HOBEIM CTYAHeoOp a3yl IMIHM BelileCTBOM parp Hil-Kap 60 kcHMeT KT e/IT0/I03 0
Bapn- | doza | Oxcmo- | IIpo- | Kommec- | THmer abeppauHi e i 3HaAYCHHEe
aNTH | Ope- | 3ANHA | AHATH- | TBO MeTa- | OnHHOH- 06 TMap- Go- Xu-
onbl- | Na- mApena | 3HpORa-| daz ¢ abep-{ Hble Me- Hble b KBaj- P
TOB para, | paTaB | Ho Me- | PAHHAMH, ¢par- el | dpar- % par
| MI/Kr | 4ac Tadas 0% +m MEHTbHI __MEHTDI |
[ Omurr | 60 6 - 600 0.6 +0.20 0.6 0 0 1.0 0.11 | >0.05
60 24 600 1.0 £0.25 1.0 0 0 0.8 0.09 > 0.05
60 48 600 | 0.8+0.15 0.8 0 0 0.6 0.00 | >0.05
Kom- 1 e 600 | 0.8+018 | 08 0 0 0.5 | — -
Ipoik - R EST—
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abeppPaHTHBRIX MeTadga3 B KOHTPOJBHBIX H
ONBITHBIX BapHMaHTaX IIPHU BCeX CPOKaX
DKCITO3U UM HaTPUM-KapOoKCMeTHI-KpaxMasia

(P> 0,05).

AHasorudyHbie AaHHBIe HOJAYVYEHB! NPH
OIleHKE BO3NENCTBUA HATPUN-KapOOKCUMeTHI-
nennx0ao3bi. IIutorenerndeckuit ananus 1800
MeTadas IHO3BOJUJI YCTAHOBUTH, YTO NPHU
SKCHO3ULUY 6 Y IPOLEeHT AHOMAJIBHBIX KJIETOK
6n1s1 paser 1,6 = 0,20%, 244 —1,8 0,42 %
48 u— 1,4 = 0,22 % . Tuner abeppanuii, Kax
1 B KOHTPOJILHBIX BapUaHTaX, ObLIM IPefCcTaB-
JeHbl ONUHOUYHBIMU (parMeHTaMu, OTMEeUYeHBI

axpoMaTHdecKue Npobessl (cm. Taba. 2). Cpas-
HeHle MOJYUeHHBIX Pe3yabTaToB ¢ KOHTPOJIb-
HBEIMY 3HAYCHUAMHA He BEIABUJIO CTATHCTHYECKH
SHAYMMEBIX PasAuIAl MeXKIY 4acTOTOM BO3HHUK-
moBeHnA abeppaHTHBIX MeTadas OPH BCeX
sxemosunuax npenaparta (P > 0,05).

B ta61. 3 u 4 oTpasiKeHbl Pe3YAbTATHL 9KCIIe-
pUMeHTAaJIbHBIX UcCAe[OBAHAYN BIAUAHUA HAT-

puii-KapboKCHMETHAKPaXMala 1 HaTpUH-Kap-

GOoKCHMETU e JIION03bI Ha IOJOBbIe KJETKH
caMIIoB MpliZeif. B aTo#l cepuy HCCIeLOBaHUM
6p110 npoananmsuposaHo Gosee 400 camox
meimzet n 2600 sMOpHUOHOB.

Tabanua 3

MMokazaTenn JOMUHAHTHBIX JIeTANbHLIX MYTAURI Y CAMIIOB MbiileH NpH BO3AeHCTBHH
| HaTpui-kapboKcUMeETHIKpaxmMaia

Moka3aTe/ i AOMHHAHTHLIX JIETANBHbIX MYTALHI y CAMUOB Mbiluel IPH BO3AEHCTBHE

- Bapuantsl | Peprinib- Ha 1 GepemeHHY10 HOcruMnJlaﬂ'rau.
Czamh CHOpMATORCHES OMbITOB | HOCTH, % caMKy CMEpTH.
| XKD M3 __

Koutponb 82.2 8.72 045 - 0.0500

Spetsie criepMui Onbit 844 8.42 0.47 0.0532

| | Konrpons 80.0 152 0.38 - 0.0491
| Mosname cnepvaThilsl | opyy | 822 6.67 035 _ 0.0500_
| . Kownrposs 84.4 7.81 042 0.0511
i, s | Orir 86.6 707 | 035 0.0482 -

Tabnwnua 4

HATpHii-KapOOKCHUMeT W/ LeJTH0JI03bI

B KOHTPOJBHEIX BApUAHTAX YACTOTA JOMH-

e Bapuautei | ®epruib- Ha 1 GepemeHHy0 TlocTHMIIIAHTAN,
Cramtu-cnepmaroreness | o on | Hoers, % - camky " CMepTH.
: TR [ WD

P vy | Konrpons 82.2 8.72 045 0.500
pe o g | Onbit 2777 7.88 0.42 0.052

| : | Kourpons 80.0 752 | 038 0.0491
HIGBIHNG CHEpMATITE OnsIT 755 6.85 032 . 0.0450

- | | - Koutposs - 8.44 7.81 042 - 0.0511
SAREHO S PR Omurr 80.0 716 | 033 0.0444

HAHTHBIX JIETAJIbHBIX MyTaIluil COCTABJIANA: Ha
1-i megese ckpemuBanma — 5,0 + 0,62%, Ha
2-i — 4,9 = 0,98%, Ha 3-it — 5,1 = 0,49%.
ITpu BoapelicTBUY HaTpUI-KapHOKCHMeTHII-
KpaxmaJsia OpOIeHT 6epeMeHHEIX CAMOK Ha Pas-
HBIX CPOKaX CKPeITUBAHUSA JOCTOBEPHO He OT/I-
qayica OT KoHTpond. He oTmeueno cHueHMS
YHCJIA KUBBIX SMOPHOHOB 1 YBeJIMUEHUS YHCa
MEPTBBIX 9MOPHOHOB Ha OJHY GepeMeHHYIO

caMKy. HacTora JOMEHAHTHBIX JE€TAIBHBIX MY-.
Tanuil Ha 1-7 HeJesie CKPEIIMBAHNSA COCTaBIIIA
5,3 = 0,61%, na 2-i1 meneme — 5,0 = 0,62%, Ha
3-# menemre — 4,8 = 0,45% (cm. Ta6x. 3).

CraTucTuYyecKUil aHAIW3 Pe3yJIbTATOB He MOKa-
3aJl HOCTOBEPHBIX DasSIMYUU MeXKAY 49acTOTOH
BOSHUKHOBEHHUA JOMAHAHTHBIX JICTAIBHEIX MY~

Tanui B KOHTPOJBHEIX U OMBITHBIX Bap

(P > 0,05).

HaHTax

AHaJIOTUYHEIe Pe3yAbTaThl OBLIN MOMyUe-
HBI IPY BO3/eMCTBUU HaTPpUH-KapborcuMeTH-
esIioo3sl. He oTMeueHO CHIKEeHNA TIPOLeHTA
(pepPTUILHOCTY ¥ yMeHBIICHHA YUCIA JKUBBIX
SMOPHOHOB, a TaKMKe yBeJUYeHUT UYHCIIa MepT-
BBIX OMODUOHOB Ha ONHY GEPEMEHHYIO CAMKY
‘IO OTHOLIEHWIO K KOHTpoaio. HactroTa AoMH-
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- HAHTHBIX JIETAJILHBIX MyTaIui paBHAJACH: Ha

1-% Henese ckpemusanug — 5,2 = 0,64%, na
2-11 Hepene — 4,5 + 0,44%, "a 3-i Hexene —

4,4 = 0,23% (cm. Tabu. 4). HocToBepHbIE

PasInInsg MeXKAY KOHTPOILHBIMM M ONBITHLIMU
BapHaHTaMu He ycraHoBieHEI (P > 0,05).
Ilpencrasnennsie B paGoTe pesyanTaThHl &

IpOoBefieHHbIe paHee HccaeLoBanud [8 —10] cBu- .

AETEJBCTBYIOT O TOM, YTO HOBEIe BCIIOMOTATE Ihb-
HEBl€ BEIeCTBA HATPHI-KAPGOK CHMEeTHI-KPaxMaJl

" H&Tpﬁﬁ-Rap.ﬁoxcnmernanennmﬂoaa He SBJIA-
I0TCHA MyTareHaMu — He BRI3BIBAIOT HHAYKIVH

TEHHEIX MyTallu¥ ¥ XPOMOCOMHEIX aGeppammii

YV Pa3HBIX TeHeTUYEeCKUX 00'BEKTOB.

Tax, B Tecre Siimca-Salmonella/ Muxpocoms:
U3ydaeMble BelleCTBA He GbLIM MyTareHHBI IS
Salmonella typhimurium mramvos TA 98 u

"TA 100 — B rosax 0,1-1000,0 MKr /M He BHISHI-

BAJIX IOCTOBEPHOTO MOBLINICHUA FeHHBIX MYTa-
oWl KaK B YCIOBUAX 6es MeTabonuuecKol aKTH-
Balluy, TaKk U ¢ MeTaboauvdecKoi aKTUBaIUel
dpaxnueir S-9 nevenu xpric [8]. |

B uccnemosanuax na Drosophila melano-
gaster HATPHH-KapGOKCHMeTUIKDAX MAJ 1 HAT-
pnﬁ»RapﬁoacheTunueﬂnmnoaa He Bﬁaﬁﬁm

TOBBIINEHUS YACTOTHI JOMHHAHTHBIX JeTalb-

g et

i e TS 1 T
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Cepis «Meduyuna». Bun. 1

WHIX MYTANMH B 8PEiBIX clepMATO30MaX IPH B cHereMax in vitro m in vivo (Murpoop-
aaTpaBKe Bapocapix camior [9; 10]. raHusMbl, HaCeKOMbIe, MJIEKOIIUTAIOIIHE).

B rpencTaBfeHHBIX B Hacroameill paGore CiemyerT OTMETUTH, UTO COTJIACHO PEKOMEH-

HCCMeIOBAHUAX N3ydaeMhble BeljecTBa He ObLIK  JaludaM BO3 u npHHIIUIIAM OUeHKY (HapMaIeB-
MyTareHHH AJI# COMATHYECKHMX MU IOJOBBIX  THYECKHX CDPE/CTE B MCClIeIOBAHNAX HA MJIEKO-
KJIETOK MJISKOINTAIONIUX ~— He HHAYIHPOBaNH MUTAOMUX H3ydYaeMble COelIHeHNA TeCTUDPY-
abeppanuii XpoMocoM B KJeTKax KOCTHOTO IOTcd B 103€, B 100 pas mpeBbIDIAIOYINEH
MOBTra ¥ NOMMHAHTHBIX JIeTAJABHBIX MyTalliil B CYTOUHYIO AJIA genoBeKa [5].
IIOJIOBBIX KJIETKAX CAMIIOB MBbIlliedi Ha IIOCT- TaxuMm obpaszoM, usydaeMsle BellecTBa —
MeHOTHYeCKHX cTafudax cliepMaToreHesa. Ha'rpnﬁ—RapﬁoxcﬁmeTnanaxman W HaTpWi-
CrenoBaTeJbHO, HOBBIE BCIOMOraTeNbHBIe KapOOKCHMETHJIIEIION03a B KaiecTBe BCIOMO-
bapManeBTHYEeCKNe BelllecTBa He NPOABIANN  TaTeJbHBIX (papmMalneBTUUECKUX BeIleCTB He
aKTUBHOCTH Ha TPeX IeHeTHUYeCKUX O00BeKTax IIpeJCTABJAIOT MyTareHHoM omacHocTH [6].
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OLITHKA MYTATEHHOI AKTHBHOCTI HOBHX TOTIOMIZKHHX
®APMAIEBTHYHHX PEYOBHH HA TBAPHHAX o

H.I'. Cmpuxcensuuk _ -
Xaprichkuil HalioOHAJBPHUH YHIBEPCATET iMm. B.H. Kapasina

PE3SIOME
BuBuaay NOTEHIIHHY MyTareHHY aKTUBHICTH HOBHX nomoMixKHEMX (papMaleBTUYHUX PEeYOBUH
(eMynBTaTOpiB, 3arycTIOBayiB TabIeToK) — HATPili-KapOOKCiMeTLIKPOXMAaI Ta HaTpifi-kapGokciMeTi-

HeMI0N03M HA TBapHHEAX y Aocrifax in vivo. IIpy BHYTPIIIHBOLIIYHKOBOMY BBEXEHHI JOCIHigMYBaHL
PEYOBWHY He BUKJIHUKAIOTH xpomMocoMHi afeppallii y KIiTHHAX KiCTKOBOTO MOSKY T2 IOMIHAHTHI MyTamil B
cTaTeRHX KJITHHAX caMiis muuleil. Ozep:kaHi pes3ynbTaTH 0BTOBODIOIOTHCA V BiAHOIIEHHI MOMKJIMBOCTL
3aCTOCYBAHHA JOCHIAKYBAHHHUX PEYOBUH ¥ dbapmMalleBTUYHIN IPOMMCIOBOCTL. | -
KEJTFOYEBI CJIOBA: MyTareHHICTh, HOMOMiMKHI dapMalleBTUYHI PeYOBHUHM, xpomocoMHi abeppaitil,

nominaHTHI meTanbHI MyTamii |

THE MUTAGENIC TESTS OF NEW AUXILARY FARMACEUTICAL
SUBSTANCIES FOR MAMMALIANS

N.G. Strygelchyk
Kharkov Nationai \’N Karazin Uni_versity

SUMMARY

The potential mutagenic effects of new auxilary farmaceutical substancies (emulgators) was investi-
gated. Under per os injection the substancies not induced the chromosomal aberrations in the narrow cells
and dominant lethal mutations in male gametes of mouse. The results are discussed in connection to using
at investigated substancies in pharmacology.

KEY WORDS: mutagenic, auxilary farmaceutical substances, chromosomal aberrations, dominant
lethal mutations |
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CPABHUTEJLHOE HCCJAELOBAHUE YJIbTPACTPYRTY Pbl
KJIETOK DIIUTEJINS KAMIEYHON BOPCHHKH TOHKOH
EHIIEN IPH DKCIEPUMEHTAJIbHBIX TEPUTOHUTE H

KAIMIEYHOM HEITPOXOJAAMOCTH

T.H. Tamm, A.A. Bapdwxk, T.Il. I'oeopyxa, H.B. Penun
X aphKOBCKAsA MeJUIMHCKAA aKafeMud MOCAeAUIIOMHOTO obpas3oBaHu,
Wuctutyr npobjieM KPuoGuoJIoruy X KpUoMe U HHEL HAH Vrpaunsl, I. XapbKoB.

PE3SIOME

[IpoBefieHO CPaBHUTEJbFHOE MCCIeL0BaAHNe YIbTPACTPYKTYPBI K
TOHKOM KHUIIKU II0CJe SKCHEePUMEeHTANbHOr'0 NepUTOHUTA U KUMIeYHOH HEeIPOXOIMMOCTH. HQRaaaHo, yTo
VILTPACTPYKTYPHbIE TTEPECTPONKH KIETOK SNHUTENNA KHIIeYHOH BOPCUHKY HA{HHAIOTCA mocjye 6 y Bocna-
JTUTeTHHOTO TIpolecca. JecTPyKTHBHbIE U3MEHEHUA KJIETOK I[PV KUIIEeTHOH HeITPOXOAUMOCTH UMeT Gosee
BBIPAYKEHHBIN XapaKTep, YeM NPy NePUTOHUTE. -

KJIOYEBBIE CJIOBA: yasTpacTpyKTypa, IEPUTOHUAT, KHIIEYHAA HEIIPOXOAUMOCTE

7IeTOK STUTENHA KHUIIEYHON BOPCUHKH

BBEJAEHHUE | | . HuiameTaTa ¥ PacTBOPOM CBHHIIA 0o PefHOMIBA-
" 6 | cy [7]. YABTPacTPyKTYPY TOHKOM KMIITKHU ACCHIe-
B QosmipaacEsR PabOT, DOCRREIHELRE FCL JOBAJIH ¢ IOMOIIBIO 3JIeKTPOHHOI'0 MUKPOCKOIIa

TOHHUTY ¥ KHIIeTHO! HEIPOXOJAUMOCTH, OTPAKE- 1o _125K (r. CyMBI) TPH YCKODAIOMEM Ha-
HbI BOIPOCHL HapylIeHu oOMeHHBIX IIPONeccoB, npaxernn 75 KV.

MUKDOIUDKYIANNAN, HeIPOSHAOKPUHHOHU pery- R |
nsameu [1 — 3]. OxHako naumsre, xapaktepusyio- PE3YJIBTATHI U OBCYXRIEHUE .
e MopdoIoruYecKie N3MEHEHNUS OCHOBHBIX
CTPYKTYPHBIX KOMIIOHEHTOB KJIeTOK, U3JI0KEHE]
B JuTepaType pparmenTapHo [4 — 6]. Msyuenue
YIBTPACTPYKTYPHI KJIETOK TOHKOM KHUIIKK JaeT
BO3MOJYKHOCTh He TOJIbKO IIPOCJIeNUuTh HalpaB-
JICHHOCTH DTUX U3MEHEeHH, HO U HAa UX OCHOBE
BBEIIBUTH 3aKOHOMEPHOCTY Pa3BUTUA NATOJOTUN
OIUIEeBAPUTEJBHOI'0 TPAKTA. . |
Hamu npoBeaeHO CPaBHUTENBHOE MCCIEN0-
BaHe VIbTPACTPYKTYPHBIX H3MeHeHNH Kiterox ~ HPIMA MHTOXOHAPUAME, YSKEMU HUCTEPHAMY
STIHTENNS KAMIEYHON BODCUHKY TOHKOMR KumKy  OHACILIASMATUHECKOTO PETHKyJIyMa 1 BHYTDEH-
B VCJIOBUAX SKCIEPUMEHTAIBHOTO HepUTOHHUTa  HET0 CeTIaTOro amimapara, Tu30coMaMu, MyIbTH-
¥ KUIIeYHOH HempoXOoLUMOCTH. . BeSHKYIAPHBIMA TeablaMu (puc.l). Cpepn
| SHTEPOIUTOB PACHOJIOXKEHbI OlUHOUHEIe GoKa-

MATEPHAJI 1 METO/IbI T JIOBHHEIE KJIeTKH. MapenKa 0GHAPYIKHBAIOTCS
SKCIlepUMeHTHI IPOBeAeHE Ha IoJMoBo3pe-  °HAOKDHHOLUTEI, XapaKTePH3yIomuecs YSKOH
JIBIX GECTIOPOHBIX KPbICAX-caMIax Maccoi 210-  AMHKAIBHOMN YacThIO U MIHPOKHEM OCHOBAHEEM,
230 1, colepIKABITIIXCS HA CTAHAAPTHOM panuoge,  SAlONHEHHBIM IUICTHBIMU FPaHy/IaMH, U KIeTKH
Kuimeysas HeIPOXOAMMOCTh CO3JaBajiach IlareTa ¢ XOpoII0 Pa3BUTOM DHAOMIAZMATHYE-
IyTeM NepeBASKH JIAraTypoll TOHKOM Kmmkuy  CKOH CeThIO, BHYTPEHHHMM CeTYATHIM aInapa-
Ha PACCTOSHUHU O CM OT MJIeoIleKallbHOTO yrja. TOM M KDYIIHBIMHU S3MMOT€HOBBIMM I'DaHy/IaMH.
I[TeprTOHUT BBI3BIBAJICA IYTEM Haapes3a CTEHKU ITocne 6-uacoBoit sKemepUMeHTANBHOM
cemoll KUMKW ¢ BHIXOIOM KajoBoii B3Becu B KHIIEYHON HEIIPOXOAUMOCTH YIBTPACTPYKTYPa
- OPIOIIHYIO M0JIOCThL. Pana nepenHeii 6promugoit 9HTEPOIMTOB B OCHOBHOM COOTBETCTBOBAJIA
CTeHKM mocjoiiHo 3ammBaiach. Omepammm = HCXONHOMY cocrosHmio. OfHAKO yKe AJIa JaH-
NPOBOAWJINCE IOJ aHeCcTe3dWell AMITUIOBRIM  HOTO CDOKa SKCIepHMeHTa oOpalmanu Ha cebs
oupoM B YCTOBUAX ACENTUKHU M aHTHUCENTHKH. BHUMAaHUE U3BMEHEHUS JSHIONNIa3MATUYECKOTO
Yepes 6, 12, 24, 36 u 48 4 xuBOTHAIX 3a6u- PETUKYIYMa, IPOSBJIABINGECH B PACHIMDEHNH
BaJIM JeKanuTanweii. VIsBrexkanm uacTs ToHkolt U Habyxaumuu ero memGpan. Hapymanucs
KUIIKY, IPUIEralomyio K HOBpeXxJAeHHOMYy  YHOPANOYEHHOCTH PacHONIOXKeHUsd puGocoM Ha
Yy4YacTKy, KYCOYKH KOTopoi Opanm fia snexT- MeMOpaHax SHIOMIA3MATHYECKOH CeTH, Tep,;.
POHHO-MUKPOCKOINYECKOTO UCCAeloBaHNsA. Bo  JACh CBASL MEXKAY OTAENBHBIME pubocoMaMu
BCeX OMBITHEIX IPYNNAX JeKaNUTalys XKUBOT- ¥ IOBEPXHOCTHIO MeMOpax. Dro cBn.que-McmyeT
HBIX K B3ATHe QParMeHTOB TOHKOH KHIIKM O HapyNIeHHH OJHOTO M3 BaXKHeHIINX mapamer-
OBLIY ONHOTUITHEIMY. | POB KJIETOYHOT0 0OMeHa — nponeccos CHHTE3A.

TlaHHBIe TUTEPATYPHI I cOOCTBEHHBIE HCCIIe-
IOBAHUA [IOKA3BIBAIOT, YTO B MCXONHOM COCTOA-
HUY KHITeYHAas BOPCHHKA BBICTJIaHa OJHOCIOK-
HBIM ODPU3MATHYECKUM SIIUTEeINeM, OCHOBHEIM
KJIETOUYHBIM KOMIOHEHTOM KOTOPOT'O ABJIAETCA
SHTEPOLUT. fapa sTHX KJIEeTOK OBaNbHON POPMEI,
C Y3KUM IepPUHYKJEeapHbBIM IPOCTPaHCTBOM.
ITuronmiasMa mIpefcTaBjieHa HEMHOIOUYMCJIEH-

Puxcanud uccaeAyeMbIX KYCOUKOB TKAHM  BHYTPeHHU ceTyaTsiil anmapat raxsie opeTep-

IPOBOJAMNACE (10 CTAHAAPTHOM MeToAuke [7].  TeBaeT HEKOTODLIE [IEPECTPONKY, YETKO pearu-
| Vﬂbfrpa'rom;ne CPe3bl, MoyYeHHbIe Ha yIbTpa- DYH Ha USMeHeHUA QYHKIHOHAIBHON a-icTnﬁ-
mukporome YMTII-7 (r. Cymsl), koHTpacTupo- HOCTH KIeTKH. B Heilt Haummaior WS ot

BAJIX HACBIIEHHBIM BOJHBEIM DACTBOPOM ypa- — BAKYONADHEIE M NUCTePATbHbIE aax-epmen'rgf *
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Puc. 1. YnbTpacTpykTypa ¢parMeHTa LIUTOMIA3MbI
IHTEPOLIMTA B HCXOIAHOM COCTOSIHHHU X 43,2 ThIC.

ITocae SKCIEPHMEHTANLHOTO IePHUTOHUTA
NecCTPYKTHBHBIX U3MEeHEHMI AApa U HUTOoIIas3-
MaTHUYeCKHX OPraHelN dHTePOIUTOB, GoKayo-
BHUJHBIX ¥ 9HTEPOSHAOKPHUHHBIX KJIETOK obHapy-
YKUTH He YIAJI0Cch. TOMBKO eJUHUUHEBIE KIeTKH

IMeJd PACHIMPEeHHYI SHAONIa3MaTH4eCKyIo

ceTh U HaOyXIIe MHUTOXOHAPHHU ¢ YKOPOUeH-
HBIMH KPpHCTaMHU.

o,

Puc. 2. YabTpacTpyKTypa sapa i LHTOTUIa3MBbI
SHTepoLNTa nocine 12 4 3KCMEPHMEHTaIbHOH
KHLIEYHO HEMPOXOAUMOCTH X 27,2 ThIC.

UYepes 12 U sKcIiepuMeHTAILHON KUIIETHOH
HeNIPOXOJHMOCTH YJIBTPACTPYKTYPa KJIETOK B
Gopnieli cTelleHU OTpaykaia U3MeHeHNUA OCHOB-
HEIX KJIETOYHEIX DJIeMeHTOB, II0 CPaBHEeHHIO ¢ 6 U
(puc. 2). Axpa SHTEPONHUTOB NIPHOOPETAIOT U3BHU-
TyI0 hopMy, & KOHTYPEI KX CTAHOBATCA HEPOB-
HBIMH, Grarogapd MOABIEHUIO BHINAUUBAHMM.
I'pagyIApHEIe KOMIOHEHTH XPOMATHHA YILIOT-
HANIECH ¥ CMemaTHCh K BHYTDeHHeR f/lepHOU
membpaHe., 1lHuCTepHEI HAOMJIA3MATHIECKOHR
ceTr pacmiupeHbl. MUTOXOHAPHUH COXPAHAIOT
nosuMopdHoe crpoerme. PopMa HMX TpeUMy-
IHeCcTBEHHO OKpyTJiasa, MaTPHKC pe3Ko IpOoCBeT-

nen. I[InacTuHYATHIM KOMILIEKC HpeACTaBJIEH

BAKYOLAPHBIMY OUcTepHaMY. JIoKaIM3anud ero

Cepia «Meduyuna». Bun. 1

IIpaKTUYeCKH He MeHANACh. JIU30COMBI He UMerOT
BJIEKTPOHHO-ILJIOTHOI'O MaTepuaa, XapaxKTepHo-
ro AJIf HeOBPEKJeHHBIX KJIeTOK. B 6oxanoBug-
HBIX KJIETKAX BHIABJIAIOTCA MATOXOHIPHUH C IIPO-
CBETJICHHBIM MaTPUKCOM ¥ AECTPYKIHEeN KPUCT.

IIpu 12-yacoBoM PKCIEePHUMEHTAJIbLHOM
IePUTOHUTE B KJIETKaX BSMNUTEJHANTbHOU
KHIIIeYHON BOPCUHKH CTPYKTYPHbIE H3MEHEeHMN
UMeJ MeHee BLIPaKeHHBIM XapaKTep, IO
CPABHEHUIO ¢ KMIIEYHOU HEIPOXOAUMOCTHIO.
XoTa ¥ B 5TOM cJiyyae YJIABTPACTPYKTYpPHAadA
XapaKTePUCTHKA KJIETOK TaKXXe CYIIeCTBEHHO
MeHAJNach. B 9TOT mepHok MbI HabliojaeM B
KJeTKaX Ha0yxXmixe MUTOXOHAPHUHU C IPOCBET-
JeHHBIM MaTpukcoMm. Habyxanue pacmpocTpa-
HAJOCHh U Ha DHAOIIAa3MaTHYECKyIO ceTh, U Ha

. IIACTHHYATHIM KoMILIexc (puc. 3).

g i O] o
X i :

~ Puc. 3. YJIbTpacTpyKTypa AIpa W LIMTONIa3Mbl
SHTEPOLMTA NPH |2-4aCOBOM IKCMEPUMEHTAILHOM
| NnEepUTOHUTE X 19,2 ThIC.

' Eme GonbmIMM HapyIIeHHAM IOABepra-
IUCH KJIeTKH mociie 24-uacoBoil KUIIeYHOU He-
MPOXOAMMOCTH ¥ IIEPUTOHHTA. YJIbTPAcTPYK-
TypHble USMEHEHHU 3aXBaTHIBAIOT BCE meMOpaH-
Hble 3JIeMeHTHI KJIeToK. KOHTYDPEI Anep 9HTepo-
IIUTOB IPHOOPETAIOT USBUTYIO (POPMY 6ararozapsa
mosBJIeHHWIo BOauuBaHuii. I'paHyisipHBIe KOM-
[IOHEHTHl XPOMATHHA YIIOTHAJIHUCH M CMeIa-
Iuch K BHYTpeHHel saepHod MemGpaHe.
KaHaJaplbl U IIUCTEPHBI SHIOILIA3SMATHIECKON
ceT pacIIHpeHHI.- MaTpuKc MUTOXOHJIPUMN
3HAYUTEJIHhHO IIPOCBETJCH U 3all0JHEH XJIOoIbe-
BAJHBIM COJEPKUMBIM (pPHC. 4).

NanpHelilllee PasBATHE BOCHANUTENIBHOTO
npomecca (36 u 48 1) 2-X sKcIIepUMEHTATBHBIX
Mozeslell — KAIIeYHONW HeIIPOXOAMMOCTH ¥ IIepu-
TOHWTA, COIPOBOXKAaeTCHA HapacTaHueM AUCTPO-
duUeCKHX H3MEeHEeHHH KJIeTOK KUIIEYHOTO

snuTens BopcuEKU. OQHAKO HUKAKUX HOBBIX

39

U3MEHeHU co CTOPOHBI fAlep, MUToIIa3zMaTh-
JeCKUX OPTaHe/I U CTPYKTYP KJIETOYHOH IIO-
BEpXHOCTH HaM oOHapyXKUTh He yAajlocCh. Crne-
AyeT OTMeTHUTh, YTO USMEHEHHUA STH CTEPEOTHII-
HBI 1 HOCAT Hecllenubuyeckuil xapaxrep. OHu
3aKII0YA0TCH B H3MeHeHWH, COOTHOINEeHHSA
MesKY 2Y- A reTepOXPOMATHHOM, €r0 KOMIAaKTH-
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AN, PACTHHPEHAN ITePUHYKJIeapHoro npocT-
papcTsa, HabyXaHUH MUTOXOHAPHYU, YMEHbIIe-
HIH CKIAAAYATOCTH WX BHYTpPeHHed MeMOpaHEI,
BEPOATHO, 32 ¢4eT JeCTPYKLMHM MUTOXOHAPUATIb-
HbIX KpHCT. PacinpsaoTed v HabyxaloT 1ucTep-
Hbl PHAONJABMATUYECKON CeTH, HapyllaeTcs
YIOPAAOYEHHOCTh PACIONOMKEeHUA pubocoM.
BauyTpeHHU# ceTdaThI anmapar mMeeT BHUJ
paxyosieti. OfHAKO, TIPU BKCIEePUMEHTaIbHON
KHUIIeYHO! HEeIIPOXOJUMOCTH YIbTPAaCTPYKTYP-
Has PeopraHus3ania KJIeTOK KUIIeYHOro JIIUTe-
nud 6ojee BRIPASKEHa U IPOTeKaeT UHTEHCHBHee
¢ yBeIUUYeHUeM AAUTEeIbHOCTYA Pa3sBUTHSA BOCIIA-
JUTEeJLHOTO mpoliecca. Haubosee ApKO 3TO IpOo-
ABNAAEeTCA B HECTPYKIUU SHEeProupoaymupy-
OIOUX ¥ OMOCHMHTETHUYECKNX aniiapaTos.

Puc. 4. YabTpacTpykTypa pparMeHTa UMTOMIa3Mbl
SHTEPOLHTA TOCHE 24-4acOBOM SKCNEPUMEHTATLHOH
. KHWUIEYHOH Henpoxommocm X 43,6 ThiC.

JIHTEPATYPA

CrnepyeT OTMETUTh, YTO IOCKOJBKY BOCIIG-
NIUTeAbHBIN Iponecc pacTAHYT BO BpEMEHH, TO
B TeueHUe 3TOTO CPOKa B KJIETKaX HapAly ¢ BecT-
DPYKTHBHBIME TIpoLeccaMu MOI'YT aKTUBH3YU-
poBaThCA KOMIIEHCATOPHO- -mIpucHocobuTeIbHbIe

MEeXaHHu3MPbI, HaﬂpaBJIEHHbIe Ha COXpaHeHHe

K TeTOUHOT0 ToMeocTasa. 1109ToMy 1acTh HabII0-
faeMbIX I3MEeHEeHUH B YAbTPACTPYKTYPE KIETOK
MO3KeT paccMaTpPUBaThCH He TOJbKO KaK Ha9alo0
AeCTPYKTHBHBIX IIPOIECCOB B KJIETKE, HO M KaK

afanTuBHAas peakKld OMONOTUUEeCKOH CHCTEMBI

¥ MEHSIONIUMCSA YCJOBUAM BHEIIHEH CpeAbl.
OcofeHHO 2TO BBIPA’XE€HO HAa PaHHUX CPOKax
PKCIepUMEHTAJBHOIO BO3LeUCTBUA.

TaxuM o6pa3oM, COIIOCTaBIeHHEe CTPYKTYD-
HBIX MSMeHeHWH B KJIeTKaX dMUTeNINA KUIIed-

HOII BOPCHHKH IIOCJe 3KCIIePpHMEeHTalbHOTro

IepPUTOHUTA ¥ KHIIEYHOH HeIPOXOAUMOCTH
CBUETENBCTBYET O TOM, UTO AUHAMHKA JECTPYK-
TUBHBEIX M3MeHEHUH OTpaskaeT CTeIeHb BhIpa-
SKEHHOCTH BOCIIAIUTEIHFHOTO IIpoIiecca ¥ ero Jn-
TeIbHOCTE. [[eCTPYKTUBHEIE H3MEHEHNA KIETOK
IpH KUIIeUHOM HEePOXOLUMOCTH UMeIoT 6oJee
BBID&IYKEHHBIN XapaKTep, Y4eM IIPH NePUTOHHUTE.

BBIBOJIbI:

1. VasTpacTPYKTYPHBIE [TIEPECTPONKH Kile-
TOK SOUTEJNH KHUIIEYHOW BOPCHUHKH HadYWHa-
10TCa IMocjie 6 U BOCOAJUTENLHOTO IIpoliecca.

2. YyBCTBUTENHHOCTh KJIETOK S3OUTENUSA
KUIIeYHOM BOPCUHKY K BOCHAJIUTEIbHOMY IPO-
Ieccy, BHIBBAHHOMY KHUIIIeYHONW HEIIPOXOJH-

 MOCTBI0, 6oJIee BRIpaXKeHa I10 CPaBHEeHUIO ¢ IepH-

TOHHTOM [AJIf OAWHAKOBBIX JKCIEePHUMeHTAJIb-
HBIX CPOKOB. |
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IIOPIBHHJII)HE I[OCJIIIJ;JREHHH Y.JILTPACTPYRTYPH KJIITUH
EIIITEJIIIO KAIMIKOBOI BOPCHMHKH TOHKOI KMIIKU [IPH
EKCHEPUMEHTAJIbHAX IIEPHTOHITY I KHIIKOBO1

HENPOXITHOCTI
T.I. Tamm, O.A. Baporx, T.II. Poeopyxa, M.B.

Peniu

XapKIBCBKa MBJ.H/I‘IH& aK&,II}EMlﬂ ]IICJIJIII;HHJIOMHOI OCBITH,

IncTuTyT npobaem xpioGiosorii i Rplomep;m.mnn

HAH Vkpainu, M. Xapkis

PE3IOME

- IpoBeseHo MOPIBHAILHI JoCHiKeH s YABTPACTPYKTYPH KIITHH eNiTesito KUMKOBOI BOPCHHKY TOHKOI
KUNIKY nicas eﬂcnepumeu'raﬁbﬂorﬂ ﬂepn'rom'ry 1 KMIOITKOBO1 Henpoxignoceri. Iloka

mepeGyoOBY KIITHH emiTeNil0 KHIIKOBOI BOPCMHKM MOYMHAIOTHCH Micas 6
HecTpyKTUBHI 3MiHHM KJITUH IPU KUIIKOBIH HenpoxizocTi MaoTs 6inbnr su

X1epUTOHITI.

FOONH 3analibHOro npouecy.

KEJIOYOBI CJIOBA: yibpTpactpyKTypa, IePUTOHIT, KUIIKOBA HETPOXiLHiCTE
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COMPARATIVE STUDY OF THE SMALLER INTESTINE VILLUS
EPITHELIUM UNDER EXPERIMENTAL PERITONITIS AND
INTESTINAL OBSTRUCTION

T.I. Tamm, A.Y. Barditk, T.P. Govorucha, N.V. Repin |
Medical academy for postgraduated education, Kharkov, Institute for Problems of Cryobiology &
Cryomedicine of the National Academy of Sciences of the Ukraine

SUMMARY

A comparative study of the smaller intestine villus epithelium ultrastructure under experimental
peritonitis and intestinal obstruction was carried-out. It was shown that ultrastructural rearrangements
of the smaller intestine epithelium start after 6 hours of an inflammatory process. Destructive changes in

cells under intestinal obstruction were more pronounced than under peritonitis.
| KEY WORDS: ultrastructure, peritonitis, intestinal obstruction
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MORPHOMETRICAL CHANGES OF DUPLEX KIDNEYS IN
CHILDREN IN DIFFERENT DEGREE OF URODYNAMICS
INFRINGEMENT AND WITHOUT URODYNAMICS |
INFRINGEMENT LR | |

G.I. Taran | .
Dniepropetrovsk State Medical Academy

SUMMARY

Morphometrical comparison of duplex kidney and ureter structural elements in children was done
taking in account the gravity of the pathological process and methods of treatment. Morphological
objects giving the possibility to prognose the method of surgical treatment and it’s outcome depending on
the quality and quantity of changes of theduplex kidney structure were determined. The principal differ-
ence of quantitative changes of structural elements of a duplex kidney without the violation of urodynamics
in moderate violation of the outflow of urine and also in a steadfast loss of the function because of the
violation of urodynamics of a grave degree was confirmed. -

KEY WORDS: pediatric urology, anomaly of development, duplex kidney, diagnostics, treatment, his-
tology, morphometry - . _

INTRODUCTION "~ tope scintigraphy. This examination was done
in 15 cases (material was taken from 5 cases
where the kidney was not liable to surgical cor-
rection because of the absence of urodynamics

In all the diversity and growing of
informativity of investigative methods of the
studying of d.uplex "kidz_lgys_ in children ur}til " infringement and in 5 cases of every type of
to — day remains unjustified low the attention operative treatment). |
paid 1?31 pediaiiric surgeons and urologists_to " All the children were divided into three
such informative and simple for adoption, In-  gn.5ypg corresponding to the methods of treat-
vestigative methods of studying the viability  jnent- . _
of duplex kidney tissues, as morphometrical — the 1 group consisted of children in
methods [1; 4; 5]. This is also confirmed by  which the kidney poles were to have biopsy done
rather rare scientific works on the theme of  gnd did not have any evidence of urodynamics
morphometrical investigation of duplex kid- jnfringement and were not operated;
neys [2; 3; 6]. _ the 2 group of children in which the

The aim of our work is to answer to the kidney poles were to have biopsy done, had
question: which morphological tissue elements  yrodynamics infringement and needed plastic —
of duplex kidneys on a microscope level canbe  reconstructive methods of operative treatment
used to determine the question of the removal  done in order to better the function (operation
of the affected duplex kidney or of doing plas-  of pyelopyelo or pyeloureteroanastomosis);
tie reconstruction of urinary tracts. — the 3 studied group consisted of chil-

K 8 "l _— dren with mainly severe urodynamics infringe-
MATERIALS AND METHODS ; ment when as a result of the full loss of the

Children at the age of from 0 to 15 years  function the removal of the sick organ was
which had duplex upper urinary tracts and done (heminephrureterectomy).
which had surgical correction of the urinary The histological material was ablated
system were studied. Functional deficiency of intraoperatively from different sections of the
the kidneys was revealed by excretory urogra- kidney, calyces and ureters. The average size
phy and in laborious diagnostics cases by iso- of ablated tissues pieces was from 2 to 10 mm.
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Tu the pathological laboratory of C C L prepa-
rations were made. The tissues were fixed in
10% neutral formalin, were passed through
alcohol and embedded into parafin. From
parafin blocks sections 5 mkm thick were pre-
pared which were then stained with hematoxilin
and eosine and by Slinchenko.

Morphometry was done by the cytohistos-
tereometrical method of G.G. Autandilov with
the help of a standard net for the eyepiece with
100 dots and not less than 10 applications in
every case [1]. The per cent of cell elements in
each section and the average devergement for
every studied tissue element were counted. The
results were compared between groups 1, 2 and
3. The authenticity value of received results
was done by the Student criterion.

__ Tabie 1
Structural elements of the kidney parenchyma
which underwent morphometry

Large (arteries) vessels

Small (arterioles) vessels

Inflammatory cells |
Dystrophic nuclei of renal tubule epithelium
Invariable nuclei of renal tubule epithelium
Connective tissue cells

General quantity of cell elements

Small renal corpuscles |

Large renal corpuscles

Base substance

Edema

Necrosis

ZIZ || A= =T |Q[m|mT O

The results were entered in MS Excels

tables of an Office 98 Professional Relies
packet. Statistics were done with the help of
statistics program of Statistica for Windows
Relies 5,1. | o

RESULT AND DISCUSSION

The summary table 8 of received results
had such an appearance. |

Analysis of shown in the table data revealed
in tissues of the kidneys and ureters an au-
" thenticity reduction of the per cent of vessels
in the 8 group in comparison with the 1 and

also the 2 group. Thus, a sharp lowering, about

2 times, of the per cent content of blood ves-

For the kidney the standard scheme had
the visual calculation of large and small rer}a-l
corpuseles, large and small blood vessels, in-
variable and dystrophic nuclei of the renal tu-
bule epithelium , connective tissue cells, the av-
erage sum of all cells, per cent of the base sub-
stance, edema and necrosis (table 1).

The scheme for ureter tissues had the cal-
culation of large and small blood vessels, in-
flammatory cells, invariable and dystrophic
nuclei of muscle tissue, invariable and dys-
trophic nuclei of the transitional epithelium,
connective tissue cells, the average sum of all
cells, per cent of the base substance, edema and
necrosis (table 2).

The sum of cystic tubules was not counted
because of the imperfect selection by the eye.

Table 2
Structural elements of the ureter tissue which
underwent morphometry

Large (arteries) vessels

Small (arterioles) vessels
Inflammatory cells

Dystrophic nuclei of muscle cells
Invariable nuclei of muscle cells
Dystrophic nuclei of transitional epithelium
Invariable nuclei of transitional epithelium
Connective tissue cells

General quantity of cell elements
|Hemorrhages

|Base substance

Edema

Necrosis

A EREEEEEEENE

nuclei of muscle cells and invariable nuclei of
the transitional epithelium of the ureters can
testify their diagnostic value in context with
the revealing of the degree of functional vi-
ability of duplex kidney tissues. |
The per cent quantity of connective tissue,
as we think, is the most important index of

~ structural changes in duplex urinary tracts.

sels of a duplex kidney can be the index of the

viability absence of these tissues and can be a
factor to doing heminephrureterectomy.
Among inflammatory cells the tendency
of a rising of their quantity in dependence
with the severity of the status of the kidney
looking at the method of operative treatment
is very noticeable. If in kidney tissues the ris-
ing has an authenticity character and the most
of cells come on group 3 where the functional
viability is low, the kidney was ablated. In ure-
ter tissues such a tendency is not confirmed.
A significant lowering of the quantity of
invariable renal tubule epithelium, invariable

~ group 2 alot bigger than in group 8. The quan-
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An authentic rising of the quantity of con-
nective tissue of the kidney parenchyma con-
nects with the intensification of the gravity of
the pathological process, it sharply rises when
functional possibilities of the kidney lower in
group 3. The volume of connective tissue in the
ureters in group 3 also have a difference, in
their volumes, in group 1 and group 2.
Investigation of the general per cent quan-
tity of cell elements in kidney tissues showed

a correlation of group 8 with group 1 and group

2. The calculation of the general quantity of
cells in the ureters revealed variations in the
resu}ts--in different groups without legible con-
nections with the degree of pathological state.

Renal corpuscles, which were divided visu-
ally to large and small in size, when compared,
showed resembling quantitative tendencies.
Small renal corpuscles in group 1 had an au-
thentic bigger per cent than in g_roup 2 and in
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Indexes of the morphometry of kidney and ureter tissues in children ill with duplex kidney in e
dependence from the gravity of the infringement of urodynamics and vitality metﬂod of treatment
Object | | | | Gro-
of mor- | - ' | ups
pho- Group 1 Group 2 t - Group 3 | t 2£3 t
metry _
C | 7411517 | 7.8 £2.72336 1-0.3158 4.8+ 1.08233*** | 422187 k1 4.061
D 3.8+ 1304 56 £ 0.19024** |- 3.0438 | 2.9333 £ 1.4376 1419113 ook | 6.345
B 1.8 £2.049 4.6 +2.95804* -2.0082 [15.9333 £ 3. 77 2790566 | *** |-10.58
F |10.8+2.775 [1128+3.18224 | -0.3133 |11.0667 £3.39 -0.15822 0.2
G | 18X3.162 | 144 3.75278* . | 2 143333 1.7593%*% 112.3 ek 1 9.7
H [104+£3.647 | 9.56 +3.58329 0.4773 {23.3333 £ 6.81036** |- 4.00893 | *** [-8.401
I [522%6.76 |53.24 +5.13387 -0.3934 62.4 £ 3.2906 W 10458267 | *** |-6.174
J 194+2702 4.6 £2.1602%** 43631 | 0.3333 £ 0.48795%** [13.05976 | *** 7.499
K 10+1225 | 8+3.3541 1.3003 | 3.5333 & _2.85023*'-"* 4.3554 wkk 4304
L |18.6 £4.93 16 = 3.58236 1.3951 10.2 £ 1.2072*** | 6.36396 | *** | 6.041
M T6+ 1517 |12.24+2.48797** |-3.9902 1.8 £2.17781*** |-3.96863 0.566
N >3 T 1924 | 5.92 £ 3.90427* ]-2.0595 |11.1333 & 3.90726*** |-4.85502 | *** |-4.087
O [10.6+2074 | 7.52%5.33943 12561 | 4.3333 £222539*** | 553473 2081
P 3.6+ 0548 | 2.08+2.11975 18725 i+ 0.84515%%F | 6.38287 | 1.878
Q 2+ 1414 | 5.16 £3.65923 | 1.8807 2.66{6? +1.91485 |- 0.71107 * | 2.438
R 34+ 1.14 | 7.56 £4.6105%  {-1.9793 | 89333 % 3.39046** |-3.52704 - 1.001
S |12.6+£1342 7.08 * 3.31562*** |3.6216 | 5.7333 & 341147%+* | 4.32517 123
T 3+ 1581 | 4.92£3.5345% -1.1782 9 +2.64575%** |-4.74342 | *** |-3.861
U (1161817 | 6.92%4.55448* 2.2361 8+ 2.927;* - 2.56273 - 0.82
Vv 276+ 1.14 [28.92 £3.47515 -0.8301  33.41+4.61055* -2.73843 | ** {-3.489
W [744 +£2.074 |70.16 £ 4.08942* 12.2385 [73.0667 £ 3.86313 0.72846 * l-2.22]
X - it 1.32+2.968 ~1-02355 | 1.0667 = 1.38701 -0.098438 0.31
Y (192 + 1.643 [19.36+3.402 1-0.1017 15.8667 +2.35635** 2.91056 ** | 3.497
Z 3.6+1817 | 54=% 2.199 17105 | 5.8667 £2.41622 -1.91131 - 0.626
AA | 1811483 3T X L™ 3215 4.1333 £ 1.3557* |-3.26219 - 0.927

* _the level of the significance sing by th

++ _the level of thesignificance sing by

e Student criterion < 0.05
the Student criterion < 0.01

«+#% _the level of the significance sing by the Student criterion < 0.001

tity of large renal corpuscles also lowered cor-
respondingly to the gravity of the affect by
the pathological process and had the minimum
significance in group 3. Thus, a lowering of
the quantity of renal corpuscles can be used as
one of the indexes of the gravity of the affec-
tion by the pathological process but we think
that this index can be objectively used only
 when using the age aspects, using the change
of the correlation of renal corpuscles in de-
pendence to the age of the child.

The quantity of base substance in the pa-
renchyma of the kidney and ureter tissues pro-
- gressively lowers from group 1 to group 3, and
correlates with high authenticity in group 3.
This can be used as an informative factor in
revealing the functional inability of a duplex
kidney or as an index of the gravity of it’s
affection.

The per cent quantity of necrosis raised
" with the rising of the gravity of tissue affec-
tion and differed authentically between groups
1, 2 and 3 in kidney and ureter tissues.

Edema of kidney tissues was expressed
noticeably and authentically raised with the
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lowering of the functional ability of the kid-
ney. At the same time correlation of edema in-.
dexes in ureter tissues was defaulted and be-
cause of this could not be used as an indices of
the gravity of metabolic disturbance.

When comparing the quantity of hemor-
rhages between investigated groups correla-
tion was not revealed. '

CONCLUSION

" In order to solve the question of the method
of operative treatment of the duplex kidney
complexly can be used such morphologic in-
dexes:

a) a lowering of the blood vessel quantity
in tissues of the duplex kidney;

 6) the simultaneous rising of the general
quantity of connective tissues in the kidney
and ureter tissues when there is a lowering of
the quantity of base substance;

B) a rising of the per cent quantity of dys-
trophic nuclei of renal tubule epithelium, the
dystrophic nuclei of muscle cells and the dys-
trophic nuclei of the transitional epithelium
of the ureter.
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MOP®OMETPHUYHI 3MIHH B ITIOIBOEHUX HUPKAX ¥ ,ZIIT.EI‘;I 3
PISHUM CTYIIEHEM IIOPYIIEHHSA YPOJAIHAMIKH TA BE3 HbOTO

I'I. Tapan
I HinponeTpoBCBKA Aep:KaBHA MeJUYHa aKaJgeMid

PE3IOME

[IpoBeneHo MOpHOMETPUUHE 3iCTABNCHHS CTPYKTYPHUX elTeMeHTiB IOABOCHOI HUPKHU Ta ﬂef;oao,n;ia y HiTeh 3
YPaXYBAHHAM BAXKKOCTL YParKeHHS MATOJOMUHMUM IPOLIECOM T4 METONY JIKYBaHHS. Osx:xaqem Moptbpme'r?nqm
00’€KTH, 110 JAFOTH MOYKJIUBICTh IIPOIHO3YBATH METO/L OTIEPATHUBHOTO JIKYBaHHA Ta HOro BUXIJT 3aJ1€/KHO BiJl AKICHIX
T KINIBbKICHUX 3MiH CTPYKTYDPH NOABOSHOLI HUPKU. ITiATBEpAKEeHO IPHUHIHIIOBY PISHUINO KUIBKICHUX NOKa3HUKIB
CTPYKTYPHUX €JIEMEHTIB NOABOSHOL HUPKHY 34 BiACYTHOCTI MOpYUIeHHS YPOIHHAMIKY, IPY NOMIPHOMY IIODYIIIeHHL
BIATOKY ceui, a TAKOM IpH cTiliKkii BTpaTi GyHKIIT BHACTIIOK MOPYIIEHHA YPOAUHAMIKY TAXKKOTO CTYIIEHA.

KJFOYOBI CJIOBA: gursaJa ypoJorisi, aHoMaJlisg po3BUTKY, IOABOCHA HUPKA, NiarHOCTHKA, JIKYBaHHA,
ricroJiorig, mopdoMeTpisa - -

MOP@OMETPUIECKHE HSMEHEHHWSA B YIBOEHHBIX IOYKAX Y JETEA
TIPM HAPYIIEHUH YPOITMHAMUKH PA3JIMYHOY CTEIIEHU ¥ BE3 HETO
IH. Tapan = | '
JIHenpdne_Tpo_B_cxaa FOCYyAApCTBeHHAA MEAHUIIMHCKAA aKageMusa
PE3IOME e o .
| I'I'pone,z[eno, MopQJoMeTquecHoe COIIOCTaBJIeHUE CprRT?pHHx 3JeMEeHTOB YIABOEHHON IOYKHU U

MOYeTOYHHUKA Y JeTei ¢ YyYeTOM TSAMEeCTH HOPAKeHUS NATOJOTMYECKHM IIPOIECCOM M MeTOAa JICUeHHd.
Omnpeznenentr MmopdomeTpryecKkre 06beKThHI, JAIOIKE BO3MOXKHOCTh IIPOTHO3UPOBATL METOJ OIIePaTUBHOIO

JI€YeHUSA U €r0 UCXON B 3aBHCHMOCTH OT KAYECTBEHHEIX U KOJIMYECTBEHHEIX HBMEHEHN CTPYKTYPh! VABOSHHOIH -

noukd. IlogTBepiaeno NPUHNUTINANBHOE OTINYNE KOJUYECTBeHHEBIX IIOKasaTe el CTPYKTYPHBIX 2JIEMEHTOB
VABOEHHOU IOYKHU B OTCYTCTBUE HapylIeHUd YPOAMHAMUKY, P YMEPEHHOM HapyoieHUU OTTOKAa MOYH, a
TAKKe IIPU CTOMKON MoTepe PYHKIHN BCIECTBIE HAPDYIIEHUA YPOAUHAMUKHY TANCEION CTeIleHH.

| KJTFOYEBBIE CJIOBA: perckad ypoOJOTHs, aHOMAJNHNA DASBUTHUA, VOBOEHHAA MOYKa, JUATHOCTUKA,
_JieyeHue, THCTOJIOTAA, MOPdOMeTPpUs _
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THE ANALYSIS OF VIABILITY EVALUATION METHOD FOR

MICROORGANISM CELLULAR FORMS AFTER
CRYOPRESERVATION

I.P. Vysekantsev,”? N.G. Kadnikova,' V.F. Martsenyuk'
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Seience
~of the Ukraine,' Kharkov; Kharkov National V.N. Karazin University? ¥ Reilplien

SUMMARY

The review of existing -evaluatiozi methods of viability of -micro'or ranisms i sentet i
Tk | ation method vial ganisms 18 presented. The feasibil-
ity to apply these methods for t i li ni : ' i -
s galyseg.].p y . ese methods for thg estimation of viability of microorganisms after cryopreservation was

KEY WORDS: microorganism, eryopreservation, viability evaluation method

To develop immune biological preparations, logical product; | Voot ie yroe
methods of diagnostics of the infectional dis- engt _mieiooi;ai:?s?i,s 13[}??]06;11:‘013;}:; Oéfdloff?r"
eases, infections of alive microorganisms in the  servation is one of the most reliable and ilgrle !
environment, condu_cting of epidemiological applied ways of a long-term Stdr-a o ot mi: Y
studies and providing the works of microbio- organisms [4; 18]. When creating ghe'éffici;;
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