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Summary. In experiments on rats it was found that the administration of
phenylhydrazine in doses of 10 mg, 50 mg and 100 mg / kg of body weight
accompanied by a dose-dependent morphological damage of the kidneys. By
comparing the morphological disorders in kidneys of rats were used for drinking
tap water, 1% NacCl solution or a 0.75% NaCl and 0,36% NaHCO3 found that
brines possess nephroprotective activity. The greatest protective effect with
respect to kidney toxicity with phenylhydrazine possessed solution containing
chloride and sodium bicarbonate.
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IMoBpexaeHue nmovex PeHWIrHAPA3UHOM H CIOCOOBI €r0 NATOreHETHYECKOM
KOPPpeKIUuu

B. M. Cupman, b. A. Hacubynnun, JI. M. lladpan, B. XKykos, A. . I'oxxenko

Pe3lome. B skcrepumMeHTax Ha KpbICaX YCTaHOBIIEHO, YTO BBEJICHHE
¢enmnrugpazua B go3ax 10 mr, 50 mr u 100 wMr/kr wmaccel Tena
COMPOBOXKJIAETCA  J10303aBUCUMBIMH ~ MOP(OJOTUYECKUMH  MOBPEKICHUSIMU
nouek. [lpu cpaBHeHMM MOpPQOJOrMUECKUX HapyLUIEHWH B TOYKaX Yy KpBbIC,
KOTOpBIE MCIOJIB30BAIM JJII MUThs BOAONPOBOAHYIO Boay, 1 % pactBop NaCl
wtn 0,75 % NaCl u 0,36 % NaHCOj3 ycTaHOBJIEHO, YTO COJIEBBIE PACTBOPHI
o0nagatoT HEPPONMPOTEKTOPHBIM  JedcTBUEeM. Haubonpmum  3alIMTHBIM
3¢ (}exTOM Mo OTHOLIEHUIO K MOYKaM MpH (HEHWITHUAPA3SUHOBOW MHTOKCUKAIINH,
oOJnafan pacTBOp, COAEpKAIIUM XJIOPUA U OMKapOOHAT HATPUSI.

KiaroueBble cioBa: QeHwiruapasud, HepponaTusi, pPEeHONPOTEKIus,
XJIOpU]T HATpHsi, OuKapOOHAT HATPUSI.

IMomkoxkeHHsI HUPOK (PeHITiPpa3uHOM i CrIocOOH HOro maToreHeTH4YHOI
KOpeKuii

B. M. Cipman, b. A. Haci6ymmin, JI. M. [lladpan, B. Kykos, A. 1. ['oxxerko

Pe3rome. B ekcriepuMeHTax Ha IIypax BCTAaHOBJIEHO, IO BBEICHHSA
deninrigpasuny B no3ax 10 mr, 50 mr 1 100 Mr/kr Macu Tiia CynpoOBOIKYETHCS
710303JICKHUMH MOP(OJIOTITYHUMH  YITKO/DKEHHSIMU HHUPOK. I[Ipu mopiBHSAHHI
MOP(OJOTTYHUX TOPYIICHh B HUPKAX y MIYPIB, Ki BAKOPUCTOBYBAIH JIJISI TATTS
BojonpoBiaHy Boay, 1% po3uumn NaCl a6o 0,75% NaCl Ta 0,36% NaHCO3
BCTAaHOBJICHO, IO COJIbOBI PO3YHMHH BOJIOJIIOTH HEMPOIMPOTEKTOPHOIO IEIO.
HaiiGinmpmmum  3axucHUM ~ €peKToM TO BIIHOMICHHIO JO HHUPOK MpHU
beHuriapa3iHoBON IHTOKCHUKAIllT MaB PO3YHH, 110 MICTUTH XJIOpH] 1 OikapOoHAT
HaTPIIO.

KurouoBi caoBa: deninriapasus, Hedpomnatisi, peHONPOTEKIIil, XIOPHUT
HaTpito, OikapOOHAT HATPIIO.
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Hemolytic poisons can cause acute kidney injury (OKI) until the development of
acute renal failure (ARF) [1]. The main pathogenetic mechanism of acute renal
failure is kidney tubule blockage large number of filtered hemoglobin that
crystallizes [2] in an acidic environment primary urine, produces a solution
containing chloride and sodium bicarbonate. The paper presents the results of an
experimental study of the influence of drink solutions of sodium chloride and
sodium bicarbonate in the morphological condition of kidneys at
phenylhydrazine method OKI.

We have previously found that the rats drink sodium chloride solution, amid
OKI reduces the degree of renal damage, increases glomerular filtration rate and
reduces the level of azotemia [3, 4]. We have suggested that the intake of the
animal at a phenylhydrazine OKI may also have renoprotector action and joint
drink sodium bicarbonate solution, by alkalization primary urine, may enhance
the therapeutic effect.

Materials and methods. The material of the present study were the data obtained
in the study of 56 mongrel male rats weighing 180-200 g animals involved in the
study, were used in the 8 series of experiments.

Series 1 - 7 rats - intact animals were in standard vivarium conditions and served
as a control.

Series 2 - 7, rats were injected subcutaneously with phenylhydrazine single 10
mg / kg.

Series 3 - 7 rats phenylhydrazine administered intraperitoneally in a dose of 50
mg / kg.

Series 4 - 7 rats phenylhydrazine administered intraperitoneally in a dose of 100
mg / kg.

Series 5 - 7 rats injected with phenylhydrazine subcutaneously at 10 mg / kg and
that received drinking NaSI 1% solution.

Series 6 - 7 rats phenylhydrazine administered subcutaneously at a dose of 10
mg / kg, which was prepared from a mixture of 0.75% solution NaCl and 0.36%
solution NaNCO3.

Series 7 - 7 rats treated with phenylhydrazine intraperitoneally at 50 mg / kg,
and a mixture of 0.75% solution NaCl and 0.36% solution NaNCO3.

Series 8 - 7 rats treated fenilgidrozin intraperitoneally at 100 mg / kg, and a
mixture of 0.75% solution NaCl and 0.36% solution NaNCO3.

Corrective solutions in rats received free drinking regime without taking into
account the volume drunk. At 72 hours after administration of phenylhydrazine
when the kidney revealed distinct morphological changes, the animals were
taken from experience by decapitation under light ether anesthesia [5, 6].
Kidneys were removed, which was fixed in 4% paraformaldehyde solution.
After fixation, the material was carried through increasing alcohol
concentrations and embedded in celloidin. From these blocks were preparing
microtome sections 7 microns thick, which were stained with hematoxylin-eosin
and van Gieson are stained with fuxiline. These histological sections were
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examined under a light microscope (firm Zeizz, model Prima Star) with the
assessment of structural changes in the nephrons and their components.

Results and its discussion. Examination of histological preparations of rat
kidneys after subcutaneous administration in doses of phenylhydrazine 10mg /
kg showed the following changes. The renal corpuscles are located in the crust
evenly. Part of the renal corpuscles with fragmented capillary glomeruli,
capillary loops between a large number of red blood cells and diapedetic
published homogenous protein mass. Part of the cells with large round
glomerular capillaries with endothelial swelling, appearances between loops
homogeneous inclusions. Bowman's space is expanded in terms of kidney cells
with a homogeneous content. The outer membrane of the whole, loosely
thickened (Figure 1). Sipes convoluted and straight as a whole without any
visible changes. Although some of them are defined vacuole in the cytoplasm of
epithelial cells, and luminal - protein mass (Figure 2).

Figure 1. Kidney rats received 10 mg / kg phenylhydrazine. Inclusion in
the loops of glomerular capillaries, loosening membranes of renal cells.

Ochre .: hematoxylin-eosin

Uv. x 300
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Figure 2. Kidney rats received 10 mg / kg phenylhydrazine. Protein mass
in the lumen of the tubules.

Ochre .: hematoxylin-eosin

Uv. x 300

Interstices - somewhat thickened layer by roughening fibrous fibers, swelling of
the fibroblasts and lymphocytes cluster. In addition, the cluster nodes are
defined lymphoid elements. The sharp congestion blood vessels to the state of

the gaps (Figure 3).
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Figure 3. Rat kidney, phenylhydrazine received 10 mg / Kkg. The
expansion vessel to the state of the lagoon.

Ochre .: hematoxylin-eosin

Uv. x 300

Histological examination of kidneys from rats agents, phenylhydrazine treated
intraperitoneally in a dose of 50 mg / kg, the following was revealed. In the
renal cortex renal corpuscles are distributed unevenly. Shrunken or fragmented
glomeruli in the renal corpuscles were found. There is a significant amount of
lymphoid nodules in place epitheliacytes renal corpuscles. The preserved renal
corpuscles glomerular capillaries due to a sharp rounded swelling of endothelial
cells, endothelial cells in the part - the vacuole, cytoplasm of endothelial cells
strongly basophilic. Between the loops of capillaries copious amounts diapedetic
emerged erythrocytes. The Bowman's spaces a considerable amount of
homogeneous eosinophilic protein mass, outer membranes loosened. Around the
renal corpuscles vast fields of protein impregnation.

The interstitial layer is slightly thickened, densely infiltrated lymphoid elements
found diapedetic released erythrocytes.

Convoluted tubules and straight with no visible change but the swelling of the
epithelium (Figure 4). Vessels intracellular sharp full-blooded.
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Figure 4. Rat kidney, phenylhydrazine received a dose of 50 mg /
kg. Edema swelling of the epithelium of the convoluted tubules.

Ochre .: hematoxylin-eosin

Uv. x 300

Histological examination of kidney preparations rats receiving phenylhydrazine
intraperitoneally at 100 mg / kg of any differences or microscopic features of the
pattern as compared with the data of the third series of experiments, we did not
detect.

If the rat after subcutaneous administration of phenylhydrazine (10 mg / kg) was
obtained in 1% solution of NaCl in the drinking free mode histological picture
kidney they differ from that described above.

In the renal cortex were determined by a group of kidney cells of different sizes.
Shriveled capillary cells we did not show. The preserved renal corpuscles
capillary glomeruli rounded, swollen endothelial cells and their cytoplasm
strongly basophilic. Between the capillary loops of individual red blood cells are
determined. Bowman's space is expanded in terms of renal bodies is filled with
eosinophilic protein mass. The outer membrane is thickened renal corpuscles,
loosened. Around part of the renal accumulation of lymphocyte cells. Interstitial
several layers expanded, mainly due to the accumulation of lymphocytes. Nodal
or field clusters of lymphocytes were found. The tubular structure of cerebral
cortex and kidney differences from the norm is not revealed.

Rats injected with phenylhydrazine at 50 mg / kg and 100 mg / kg, followed by
watering of 1% p-rum NaCl, renal histology, in general, correspond to that
described above. The difference consisted in a massive exit of erythrocytes in
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the space between the capillary loops; a large number of kidney cells containing
the protein mass in Bowman's space and in the presence of vacuoles in the
cytoplasm of convoluted tubules. These rats are characterized by lymphoid
infiltration several fields, although these fields are visually reduced amount.
Histological examination of kidneys from rats after administration
phenylhydrazine 10 mg / kg, prepared in free mode watering mixture of 0,75%
NaCl solution, and 0.36% NaHCO3 solution, showed the following.

In the renal cortex are determined by the group of renal cells with rounded
glomerular capillaries. The capillary loops are structured, the cytoplasm of
endothelial cells swollen with isolated small vacuoles. The nuclei of endothelial
rounded swollen. In the lumen of the Bowman spaces of the renal corpuscles,
eosinophilic homogeneous mass. Most of the free spaces. The outer membrane
of the renal corpuscles are lots of loosening on other extent they clear dense
(Figure 5). Diapedetic output of red blood cells and lymphoid accumulations not
defined around the renal corpuscles. Interstitial layer thin, delicate with a
moderate amount of fibroblasts. Determined single node cluster of lymphoid
cells in the convoluted tubule epithelium and direct visible changes were found
in the lumen of some of them eosinophilic homogeneous clusters. Intrarenal
vessels congested with the adhesion of the erythrocytes.

Figure 5. Kidney rats received on the background of phenylhydrazine (10
mg / kg) of a mixture of 0,75% NaCl
solution and 0,36% Na HCOS3 solution. Renal corpuscle with a ball and rounded
portions loosening Bowman's membrane.

Ochre .: hematoxylin-eosin

Uv. x 300
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When kidney study rats treated with a mixture of 0.75% and 0,36% NaCl and
NaHCO3 phenylhydrazine after a single injection of 50 mg / kg revealed
histologically similar to the above. A feature of renal histology in rats in this
series was the presence of single kidney cells with wrinkled capillary glomeruli,
some of the renal corpuscles with homogeneous masses in the space of
Bowman; individual components of the lymphoid infiltration. In addition, part
of the tubule epithelium is fringed inner edge.

The same picture kidney observing rats treated with a mixture of sodium
chloride and bicarbonate liquors after phenylhydrazine administration at a dose
of 100 mg / kg.

Thus, the introduction of phenylhydrazine rats causes the phenomenon of acute
kidney damage in the form of fragmentation or destruction of capillary
glomeruli of renal corpuscles and exit eritrocytes and protein mass in Bowman
space and interpapillary intervals. In addition, developing lymphocytic
infiltration of the interstitial tissue. kidney damage amplified phenylhydrazine
with increasing doses of 10 to 50 mg / kg, a further increase in the dose does not
cause increased damage. In addition, the method of administration of
phenylhydrazine not affect the manifestation of its toxic effect.

Drinking to intoxication rats phenylhydrazine 1% NaCl solution reduced the
severity of toxic damage to the kidneys. First of all, it was shown to reduce the
death toll of kidney cells and diapedesis of red blood cells. With regard to exit
protein mass, it is still present, albeit in smaller quantities. In those cases where
the rat intoxication with phenylhydrazine to give a mixture of sodium chloride
and sodium bicarbonate, kidney damage was negligible maintained only a small
volume of protein mass in the yield of the Bowman's space.

The data obtained allow to recommend to test with the OPP, which is caused by
exposure to hemolytic poisons, administration of a chloride and sodium
bicarbonate person [7]. The development of such a method renoprotection is
particularly relevant due to have taken place in Europe in the years 2014-2015.
deaths caused by infection of E. coli strain in which the pathogenesis, along with
toxic vascular injury, hemolytic effect was significant with subsequent
development OKI [8, 9]. The proposed method nephroprotection proved at
histogemic correction of hypoxia [10], while it was also shown that the main
mechanism for the recovery of renal function is the use of functional reserve
[11].

Consequently, renoprotection technology with hemoglobin  decrease
crystallization can be part of treatment of such diseases.
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'emonuTHyeckue siAbl MOTYT BBI3BIBATH OCTPOE IOBPEKJICHHE MOYEK
(OIIIT) BmIoTH 10 pa3BUTHS OCTpoi moueuHoit HemoctaTtounoctu (OITH) [1].
OcHOBHBIM NaToreHeTnyeckuM Mexanusmom pazsutust OITH siBnsiercs Giokana
KaHaJbl[EeB  MMOYEK  OOJIBIIMM  KOJUYECTBOM  MNPO(UIBTPOBABIIETOCS
reMorjo0rHa, KOTOPhI B KUCIION cpelie MepBUYHON MOYU KPUCTATUIU3UPYETCS
[2], maer pacTBOp, coaepxamuil xyuopua u OukapObonar HaTpus. B pabote
OPUBOASTCSA PE3YNbTaThl SKCIEPUMEHTAIBHOTO M3YYEHUS BIUSHHUS MHUThS
pacTBOpPOB XJjopujaa HaTpus U OumkapOoHaTa HATpus Ha MOP(OIOTHUYECKOe
coctosinue nouek npu permnruapasuaom metoae OIIL

Panee HamMu OBUTIO YCTaHOBIEHO, YTO MUTHE KPHICAMHU PACTBOpPA XJIOPHUAA
Hatpus, Ha ¢oue OIIIl cHuxaeT cTeneHb MOpaKeHUS TOYEK, IOBBIIIACT
CKOPOCTh KITyOOYKOBOH (PMIIBTpallid W yMEHBIIAET YPOBEHb azotemuu [3, 4].
Hamu Obulo BBICKAa3aHO WPEANONOKEHHWE, YTO TMOCTYIUIGHHE B OPTraHU3M
xuBOTHOro mipn  (permiruapasuanom  OIIIl, moxer Takke oOmagaTh
PEHOMPOTEKTOPHBIM JIEHCTBUEM, a COBMECTHOE MHThE pacTBOopa OWMKapOOHATa
HaTpus, MyTE€M 3allEJIAYMBAHUS TMEPBUYHOM MOYM, MOXET YCWIMBATh 3TOT
ne4eOHBIN 3P DEKT.

Marepuajnsbl u MeToAbl. MaTepuaaoM HacToslEeld padOThl MOCTYKHUIH
JAHHbIE, TOJyYEHHbIE MPU HCCIEAOBAHUM 56 OECIOpPOAHBIX KPBIC-CAMIIOB,
BecoM 180-200 r. JKuBOTHBIC, 3aJCHCTBOBAHHLIE B  HCCJICIOBAHMHU,
HCIIOJIb30BAINCH B § CEPUSX OIBITOB.

1 ccpusda - 7 KpBIC - HMHTAKTHBIC >HWBOTHBIC, HAXOJAHMBIIHNCCI B
CTaHAaPTHBIX YCJIOBUAX BUBAPHUA U ITOCIIYKHBITUC KOHTPOJICM.
2 ccpusd  — 7 KpbIC, KOTOPbBIM IIOAKOXXHO BBOJAMIIKM OAHOKPATHO

dbenmnruapasuH B 103¢ 10 Mr/kr.
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3 cepust — 7 KpbIC, KOTOPHIM BBOAWIHN (DEHWITUIPA3UH BHYTPUOPIOIIUHHO
B 7103¢ 50 MI/KT.

4 cepust — 7 KpbIC, KOTOPBIM BBOJWIN (DEHWITUIPA3UH BHYTPUOPIOUIUHHO
B 03¢ 100 mr/kr.

5 cepus — 7 KpbIC, KOTOPHIM BBOAWIM MOJKOXHO (DEHWITUIPA3UH B J03€
10 Mr/kr u xoTopsie nonyyanu s nuths 1 % pactBop NaCl.

6 cepus — 7 KpbIC, KOTOPHIM BBOAWIN (PEHWITHIAPA3UH MOJKOXKHO B J103€
10 mr/kr u xotopeie nonydanu cmech u3 0,75 % p-pa NaCl u 0,36 % p-pa
NaHCOs3.

7 cepust — 7 KpbIC, MOAy4YaBMIKX (PEHUITHUIPA3UH BHYTPUOPIOIIUHHO B
no3e 50 mr/kr u cmech u3 0,75 % p-pa NaCl u 0,36 % p-pa NaHCO:s.

8 cepust — 7 KpbIC, MOJYYaBIIUX (DEHWITHIAPO3UH BHYTPUOPIOIIUHHO B
no3e 100 mr/kr u cmech u3 0,75 % p-pa NaCl u 0,36 % p-pa NaHCOs3.

Koppurupyroriire pacTBOpbl KpbICHI MOJy4Yald B PEKUME CBOOOTHOTO
noeHuss 0e3 yueTra BBIMUTBIX 00BbeMOB. Yeped 72 U mociae BBEACHUS
dbeHunTuapa3uHa, Korja B MOYKax BBISIBIISTIOTCS YETKHE
MOp(PODYHKIIMOHAIPHBIE W3MEHEHHMS, J>KUBOTHBIX BBIBOAWIM U3  OIBITA
JeKanuTanuend 1moja JerkuM 3(GUpHBIM Hapko3oMm [5, 6]. M3Bimekanu moukw,
KoTopbie (pukcupoBanu B 4 % pacTBope napadopmaiibIerua.

[locne ¢uxcamum maTepuan TPOBOIWIM Yepe3 CIUPTHI BO3pacTaromiei
KOHIEHTPALMK ¥ 3aJMBAIM B LEUIOUANH. M3 MonydeHHBIX OJIOKOB TOTOBHIIU
MUKPOTOMHBIE CPE3bl TOJUIMHON 7 MKM, KOTOPBIE OKPAIIUBAIN I€MaTOKCUIINH-
703uHOM W 1o Baa-T'm3on ¢ pgokpackodt ¢ykcumimHoM. IlomydeHHbie
TUCTOJIOTHYECKHUE CPE3bl UCCIEAOBANIA TOJ] CBETOBBIM MHUKpPOCKOINOM ((upma
Zeizz, monenb Prima Star) ¢ OIIEHKOW CTPYKTYpHBIX U3MEHEHUN B HEe(pOHAX U
UX COCTaBJISIIOLIUX.

PesyabraThl M uX oOcy:kaeHue. lccieqoBaHWE THMCTOJIOTHYECKUX
IpEernapaToB MOYEK KPBIC MOCIIE MOJKOXKHOTO BBEJCHUS (PEHIWITHIPA3NHA B J03€
10mr/kr BBISIBUIIO cienyroniue n3MeHeHus. [loueunplie Tenbila pacnojararoTcs B
KOpe HepaBHOMEpHO. YacTh TMOYEYHBIX Tenen ¢ ¢parMeHTUPOBAHHBIMU
KaOWUIAPHBIMUA ~ KI1yOOYKaMU, MEXIy KaOWUIIPHBIMA TETISIMUA  OOJIBIIOE
KOJIMYECTBO AMANEJE3HO BBIIIEAIINX SPUTPOLIMTOB M TOMOTI€HHBIX OEIKOBBIX
Macc. Yacte Tenmenm ¢ OONBIIUM OKPYIJIBIM KITyOOYKOM, KamUJUISIPHI C
HaOyXaHUEM DHIOTENUS, TMOSIBICHUSM MEXIy TMETIIMH TOMOTEHHBIX
BKJIIOYEHUN. BOyMEHOBO MPOCTPAHCTBO PACIIUPEHO, B YACTH MOYEUHBIX TEJIEI] C
TOMOTE€HHBIM cOJepKUMbIM. HapykHast MeMOpaHa ux 1ienasi, pbIxjo yTOJIIEHA
(puc. 1). Kananbiiel U3BUTHIE W MPSMBIE B MEIOM 0€3 BUAMMBIX H3MCHCHHUIA.
XOTSl B 4aCTH U3 HUX ONPEIEISAIOTCS BAKyOJIU B LIUTOILIA3ME SMUTEIHOLUTOB, a
B IPOCBETE — OCITKOBBIE MacChI (pHC. 2).
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Puc. 1. Tlouka kpbickl, mnomyuuBmas 10 wmr/kr QeHuwIrnapasuHa.
Bxitouenuss B MeTHsAX KamWUISIPOB  KIyOOYKa, paspbIXjeHue MeMOpaH
MOYEYHBIX TeJell.

OKp.: TeMaTOKCHJINH-203UH

VYB. x 300

Puc. 2. Tlouka kpeicel, momyuuBiias 10 Mr/kr ¢peHuIruapa3uHa.
benkoBbie Macchl B IPOCBETE KAHAIBIICB.

OKp.: reMaTOKCUINH-3031UH

VYB. x 300
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WNuTepcTuIMii — HECKOIBKO YTOJIEHBI MPOCIONKH 3a CUET OrpyOJjeHus
(uOpPO3HBIX BOJOKOH, HaOyxaHUsi (PUOPOOIACTOB M CKOIUICHUS JIUMQOLMUTOB.
Kpome Ttoro, omnpeaenstorcsi y3Ja0Bble CKOIUICHUS JUMQPOHUIHBIX AJIEMEHTOB.
Pe3koe nmoaHOKpOBHE COCYAOB 0 COCTOSIHUS JIaKyH (puc. 3).

Puc. 3. [louka KpbIChI, TIONy4HBIIas QeHWIruapazuHa B go3e 10 Mr/kr.
Pacmupenue cocyna 10 COCTOSTHUS JaryHbl.

OKkp.: TeMaTOKCHJINH-203UH

V¥B. x 300

[Ipy THCTONOTMYECKOM HCCIAEAOBAHUHU IMIPENapaToB IMOYEK OT KPBIC,
MOJIYYaBIINX BHYTPpUOPIOMUHHO (eHmiruapazud B 1o3e 50 Mr/kr ObUIO
BBISIBJICHO cleayromee. B KOPKOBOM BelIECTBE IMMOYEK IMOYEYHBIC TEJblia
pacnpeneneHbl  HepaBHOMEpHO. CMOpPIHIEHHBIX WM  (parMeHTHPOBAHHBIX
KIIyOOYKOB B TMOYEUYHBIX TEJNbIaX HE BBISIBICHO. VIMeeT MecTo 3HAaYMTENbHOE
KOJMYECTBO JTHUM(POUIHO-IMUTEIHOIUTAPHBIX Y3€IKOB HAa MECTE IMOYCUHBIX
Tenel. B coXpaHMBIIMXCS MOYEYHBIX TEIbIAX KIyOOUKH KAWIUIIPOB OKPYTJIIbIC
3a CYET pe3Koro HaOyXaHWsl SHIOTEIUOIUTOB, B YACTH JHIOTEIHOLUTOB —
BaKyOJIH, IIUTOIIa3Ma HHAOTEITUOIHUTOB pe3ko OazoduinbHas. Mexny neriasaMu
KamWUISIPOB OOMIIbHOE KOJUYECTBO JUAMEE3HO BBIMIEAIINX SPUTPOIUTOB. B
OOYMEHOBBIX ~ TPOCTPAHCTBAX  3HAYUTEIBHOEC  KOJUYECTBO  TOMOTEHHBIX
HO3WHOPMITHHBIX OCIKOBBIX MAaccC, Hapy>KHbIE MeMOpaHbl pa3phIXjeHbl. Bokpyr
MOYCYHBIX TEJel] OOIIMPHBIE TIOJIST OEITKOBOTO MPOMUTHIBAHUSI.

HNHTepcTunmnanbHbie MIPOCIONKH CIIETKa YTOJILIEHBI, rycTo
WHOUITETPOBAHBI UM OUTHBIMA DIIEMEHTaMH, BCTPEUYAIOTCS
TUaTeIC3HOBBIIIC IS SPUTPOITUATHI.
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W3Buthie W mpsMble KaHalblla 0€3 BUIUMBIX HW3MEHEHUN, KpoMme
HaOyXaHus snutenus  (puc. 4). Cocyabl BHYTPHUKIETOYHBIE PE3KO
MTOJTHOKPOBHBIE.

Puc. 4. Tlouka KpbICHI, TONy4HBIIAst (EHUITHAPA3UHA B 103€ 50 MI/KT.
OTtex HaOyXaHUS SMUTENNS U3BUTHIX KaHAJIBIIEB.
OKp.: TeMaTOKCHJINH-203UH

V¥B. x 300

[Ipy TrHUCTONOTMYECKOM MCCIENOBAHUM TMpENapaToB TMOYEK KPBIC,
MOJTYYUBIINX BHYTPUOPIOIIMHHO (peHmaruapa3ud B 103¢ 100 Mr/kr Kakux-auoo
OTJIMYUHA WU OCOOCHHOCTEM MHUKPOCKONMWYECKOW KApTUHBI, IO CPAaBHEHHUIO C
JTAHHBIMH 3-€i CepUU ONBITOB, MBI HE OOHAPYKIIIH.

B cnyuae, ecnu KpbICHI MOCJE TOJKOKHOTO BBEACHHS (EHUITUIpA3UHA
(10 wmr/kr) momywamu 1 % p-p NaCl B pexume CBOOOIHOTO TMOCHUS
TUCTOJIOTHYECKas KapTUHA MOYEK y HUX OTINYAIach OT OMMMCAHHOMN BBIIIIE.

B xopkoBOM BemiecTBE MOYEK OMPENETSIINCH TPYIIBI MOYEYHBIX TEel]
pasHoro pasmepa. CMOPIIEHHBIX KaMMJUTSIPHBIX TEJIEI MBI HE 0OHapyuBainu. B
COXPAHMBIIMXCA TMOYECYHBIX TENblaX KaMWULIPHBIE KIyOOYKH OKpPYTJIbBIE,
SHAOTEIMONUTH HAOyXIMe, MHUTOIIa3Ma WX pe3ko 0OazoduibpHa. Mexmay
KaMWUISIPHBIMA TIETJISIMU OTMIPEACISIOTCS OTIEIbHBIC IPUTPOIUTHL. BOyMEHOBO
MPOCTPAHCTBO PACIIUPEHO, B YACTH IMOYEYHBIX TEI OHO 3arOJIHEHO
703UHODWIBHBIMU OENKOBBIMU MaccaMu. HapykHas meMOpaHa MOYEYHOIO
TeJbIla YTONIIEHA, pa3pbixiieHa. BOKPYr 4acTh MOYEUYHBIX TEJel] CKOTUICHUS
mum@oruToB. MHTEpCTUIIMATBHBIE TPOCIOWKHA HECKOJBKO PACIIMPCHBI, B
OCHOBHOM 3a CUET CKOTUICHUS JTUMQOIMTOB. ¥Y3JIOBBIX WU MOJEBBIX CKOTUICHUN
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TUMQOLUTOB HE BBISIBICHO. B CTpyKType KaHaJIbLIEB MO3TOBOTO M KOPKOBOTO
BEIIECTBA MMOYEK OTIIMYUI OT HOPMBI HE BBISIBICHO.

VY KpbIC, KOTOPBIM BBOAWIN QeHmnruapazut B 1o3e 50 mr/kr u 100 mr/kr
¢ nocaeayromum noenrueM ux 1 % p-pom NaCl, rucTtomoruueckas KapTHHA
MOYeK, B IEJOM, COOTBETCTBOBAJa OMHCAHHOHN BhImIe. OTIUYHE COCTOSJIO B
O0ormee  MacCMBHOM  BBIXOJIE OPUTPOLIMTOB B  MPOCTPAHCTBA  MEXIY
KalWUIAPHBIMU TIETISIMHU; B OONBIIOM YHCIIE MOYCYHBIX TENEel, COACpIKAIIUX
OeJIKoBblE Macchl B OOYMEHOBOM IPOCTPAHCTBE M B HAJIMYMM BakyoJied B
[UTOIUTa3ME W3BUTHIX KaHANbIEB. [l STUX KpBIC XapakTEpHO HaIU4He
HECKOJBKHUX TOJeH TUMGONIHON HHPUIBTPAMH, XOTS BU3YAIBHO KOJTHYECTBO
ATHX TIOJIEH YMEHBIIICHO.

['mcromornyeckoe WCCIEOBAHUE TIOYEK OT KpBIC, KOTOpBIE TOCHe
BBEZICHUSI (PEHUITHIPO3WHA B 103¢ 10 MI/KT, TOMydand B peKUME CBOOOHOTO
noenust cmech U3 0,75 % pacrBopa NaCl u 0,36 % pacrBopa NaHCO3,
MoKa3ajy CJeayIolIee.

B xopkoBOM BelIecTBE MOYEK OMPEACIISIOTCS TPYIITHl TTOYSUHBIX TeIel] C
OKPYTIBIMU KJIIYOOUYKaMU KamJUTSIpoB. KanmuiuispHbie et CTPYKTYpUPOBAHEI,
[IUTOIUIa3Ma YHIOTEITHOIMTOB HA0yXIas ¢ eAMHUIHBIMU MEIKHMH BaKyOJISIMH.
Slnpa SHIOTENWOIUTOB OKpYrJbie HaOyxmme. B mpocBeTe OOyMEHOBBIX
IPOCTPAHCTB, YACTH TMOYEYHBIX TeJel, 303MHOMUIBHBIE OAHOPOJIHBIE MACCHI.
BonpmmHCcTBO TpOocTpaHCTB cBoOoAHOE. HapykHble MeMOpaHbl MOYEUHBIX
TEJIel UMEIOT YYACTKH Pa3PhIXJICHHS], HA OCTAIBHOM MPOTSKEHUU OHU TIOTHBIE
yetkue (puc. 5). Jlnanene3Hslil BIX0 SPUTPOIUTOB U TUMGPOUIHBIE CKOTUICHHS
BOKPYTI' TIOYEYHBIX TeJell He ompenesstorcs. MHTepcTuimanbHble MPOCIONKU
TOHKHUE, HEXXHBIE C YMEPEHHBIM KolndecTBOM (udpobmactoB. Ompenenstorcs
€AMHUYHBIC Y3JIOBBIE CKOIUICHUS JUMQPOUAHBIX DJIEMEHTOB, B KaHAJbIaX
U3BUTHIX M TPSIMBIX BUJUMBIX M3MEHEHUHN SIUTENHS HE BBHISBICHO, B MPOCBETE
HEKOTOPBIX U3 HUX P03UHO(DUIBHBIE TOMOTEHHbBIE CKOIUICHUS. BHyTprnoueyHbie
COCY/IbI TTOJIHOKPOBHBI C air€3UEH YaCTU IPUTPOILIUTOB.
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Puc. 5. Tlouka kpbickl, monyuuBias Ha Gone dpenmnruapazuna (10 Mr/kr)
cmechk u3 0,75 % pactBopa NaCl u 0,36 % pactBopa NaHCO3. Iloueunoe
TENbIIE C OKPYIJBIM KIyOOYKOM M YyYacTKaMH Pa3phIXJIECHUS OOYMEHOBBIX

MeMOpaH.
OKp.: TeMaTOKCHJINH-203UH
V¥B. x 300

IIpu uccnenoBanuu nmodek Kpeic, nonydaBmux cmechb u3 0,75% u 0,36 %
NaCl u NaHCO3 nocne ogHOKpaTHOTO BBeAeHMs (eHuITuapasuHa B go3e 50
MI/KT BBISIBJI€HA THUCTOJIOTMYECKasi KapTHUHA, CXOAHAas C BBIIICIPUBEICHHOM.
Oc00EHHOCTBIO TUCTOJOTHYECKON KAapTUHBI MOYEK y KPBIC ATOW cepuu ObLIO
HaJu4yue EAUHUYHBIX IMOYEYHBIX TEJEell CO CMOPIICHHBIMU KalWUISPHBIMU
KITyOOYKaMy, HEKOTOPOE KOJWYECTBO TIMOYECYHBIX TEJIel] C TOMOTCHHBIMU
MaccaMd B IIPOCTpaHCTBE boymeHa; €IMHUYHBIE Y3JIb UM OUTHOM
uauneTparuu. Kpome TOro, B YacTH KaHAIbLEB DJMNHUTCIUNA HMMEET
OaxpoMuaThlii BHyTPEHHUI Kpa.

Takas xe kapTuHa HaOMIOMAach B TMOYKaX KpPBIC, MOJYYaBIIUX CMECh
pacTBOPOB XJIOpHIa 1 OukapOOHaTa HATPUS TIOCIE BBEICHHUS (PCHUNTHAPA3HHA B
no3e 100 mr/kr.

Takum 00pazoM, BBeneHHE (DEHUITHAPA3MHA KPhICAM BBI3BIBACT SBICHHE
OCTPOTO TTOBPEXKICHUS TIOYEK B BUAC (hparMeHTAINH WK THOCTH KamWUISIPHBIX
KITyOOYKOB TOYEYHBIX TEJEIl W BBIXOJA SPUTOPOIIMTOB M OEIKOBBIX MacC B
OOYMEHOBO TPOCTHAHCTBO W B MEXKKAMWUIAPHBIE TPOMEXKyTKA. Kpome Toro,
pa3zBuBaeTCs JUMQONUTapHass WHOUILTpAIUS WHTEPCTHIIMAIBHON TKAaHM.
[ToBpexaeHrs No4YeK YCUIUBAIOTCS MPU YBEJIMUYECHUH 036l (PEHUITHAPA3UHA OT
10 go 50 wmr/kr, nanpHeilnee yBEJIMYEHHE €TrO J03bl HE BBI3bIBACT YCHIICHUS
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noBpexaeHuii. Kpome toro, crmoco0® BBemeHHS (EeHWITHIpA3WHA HE BT Ha
MIPOSIBJICHUSI €T0 TOKCHYECKOTO ICHCTBUS.

[lutbe kpbicamMu ¢ MHTOKCHMKanuen denwiruapasuHom 1 % pactBopa
NaCl cHukano BBIPAXEHHOCTh TOKCHYECKOTO IOBPEXKACHHUS Touek. lIpexme
BCET0, ATO MPOSBISAIOCH B YMECHBIICHHH YUCJIA TOTHONIUX MOYCYHBIX TEJEI H
auanezae3a JIpUTPONHMTOB. UTO KacaeTcss BbIXOJa OEITKOBBIX Macc, TO OHO
COXPAHSIETCS, XOTS U B MEHbIIUX oObeMax. B Tex ciydasx, Korma KpbICH C
(GeHUITUIPA3UHOBON HMHTOKCHKAIMEH TOJIy4alld CMECh XJIOpUIa HaTpus u
OukapOoHaTa HATPHUS, TOBPEXKICHHUE MMOYEK OBLIO HE3HAUYNUTEIBLHBIM, COXPAHSIICS
TOJIbKO HEOOJbIIOW 10 00beMy BBIXOJ OCJIKOBBIX MacC B OOYMEHOBO
IPOCTPAHCTRO.

[Tony4yeHHBIC JaHHBIC TO3BOJISIOT PEKOMEHIOBATH anpoOMpOBATH IPHU
OIIII, koTopoe BO3HWUKAET BCJICACTBUE BO3JCHCTBUS T'€MOJIUTHYCCKUX SIOB,
BBCJCHHE B OpraHW3M 4YelloBeKa Xjopuia W OukapOoHara Hatpus [7].
Pa3paboTka Takoro MeTojia PEHOINPOTEKIIMA OCOOCHHO aKTyajdbHa B CBS3H C
uMeBIMMHU MecTo B EBpornie B 2014-2015 rr. neranbHbIX CIy4aeB B pe3ysbTaTe
WHQOUIIMPOBAHUS IIITAMMOM KHIIICYHOH TMAJI0YKH, B TATOICHE3¢ KOTOPOU, HAPS Ty
C TOKCHYECKHMH ITOBPEKIACHUSAMHU COCYAOB, BOXKHBIM OBUI TEMOJUTHYCCKUN
sapdekr ¢ mocnenyromum passutuem OIIIT [8, 9]. Ilpemnaraemsbiii croco6
HE(PONPOTEKIIUN 3aPEKOMEHI0BA ceOsl MPU KOPPEKIUU TUCTOTeMHUYECKOU
runokcuu [10], mpu 3ToM Takxke OBLJIO MOKAa3aHO, YTO OCHOBHBIM MEXaHM3MOM
BOCCTAHOBIICHUA  (PYHKIMU  TOYEK  SBIAETCA  MWCIOJIB30BaHHE  MX
dbyHKIIHOHANBHOTO pe3epna [11].

CnenoBaTenbHO, TEXHOJOTUM  PEHOIMPOTEKIMM C  yYMEHbBIICHHEM
KPUCTAITU3AIMHN TeMOTJIOONHA MOTYT OBITh COCTaBHOW YaCThIO TEPAIUU TaKUX
3a00JIeBaHM.
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