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In this research work the first time conducted research on the effect of
lead on the animal organism. It was shown that lead adversely affects the
quality and quantity of blood and organs of animals, and also found that a
high-performance carbon “Ingo-2” nanostructured nanoenterosorbent has
good corrective properties, restores homeostasis and contributes to the
compensatory-adaptive reactions. The paper was also investigated effects
of lead on the morphology of the internal organs of the animal organism.
When comparing the actions identified reversible pathological changes
observed and lead to signs of hydropic, and then the protein dystrophy
plethora of vessels, the appearance of certain inflammatory infiltrates.
However, these changes are reversible, are compensatory-adaptive nature
and disappear after a single exposure nanoenterosorbent “Ingo-2.” A study
that nanoenterosorbent “Ingo-2" has a strong universal sorption properties.
In the lumen of the gastrointestinal tract it can bind and excrete coming
from outside and formed inside the toxic substances of different nature, in-
cluding lead. The studies we were first identified particular mechanisms of
action nanoenterosorbenta “Ingo-2” on the morphological and physiologi-
cal performance of internal organs in animals. Based on the data obtained

proved that nanoenterosorbent “Ingo-2” with a single fed to rats causes the
tissues in the esophagus, stomach, heart, kidneys and liver minor changes
morphophysiological compensatory and adaptive nature, which are short
and completely reversible.

Key words: chemical pollutants, enterosorption, ecological crisis, he-
matology, human ecology, heavy metals, industrial waste, lead, morphol-
ogy, neinteresant “Ingo-2".

ByA FbIAbIMM >KYMbICTA KOPFaCbIHHbIH >KaHyapAap af3acblHa acepi
3epTTeAreH. KopracbiHHbIH YKaHyap aF3acbiHAQ KaH CAHABIK, >K&He CanaAblk,
KepceTKiluTepiHe Kepi acepi OaiikaAraH, COHbIMEH KaTap »KOFapbl 8CEPAI

KOMIPTEKTI HAHOKYPbIAbIMAbI  «MHIF0-2» HAHO3HTEPOCOPOEHTI KaKChbl
TY3ETYLIAIK KacMeTKe Me eKeHAIri XKoHe aF3aHblH, FOMeoCTasblH KAAMbIHA
KEATIpIN, KOMMEHCAUMSAAbIK, OEeRIMAIAIK  peakuMsCcbiH  >KOFapAaTyra
KabiAeTTi ekeHAiri 6ekiTiAal.  TbiAbIMM  eHbekTe, COHbIMEH Karap
KOPFACbIHHbIH, ilWKi MyLlleAepAiH MOP(OAOTUSAbIK, KepceTkillTepiHe
acepi Ae 3epTTeapi. ToxipnbeAik TOMm >KaHyapAapbiHAQ KaNTbIMADI
NMaToMOP(OAOTUSABIK,  ©3repicTep: TMAPOMUSIAbIK, OeAriAepiHiH nanaa
GOAYbIMEH, BEAOKTbI AMCTPO(USAMEH, TaMbIPAAPAbIH KaHFA TOAYbIMEH
KeHe >kekeAereH KabblHy MHMUABTpaTTapbiMeH GaikarAbl. bipak 6yaap
KOMIMEHCAUMSAbIK,  OeMiMAIAIK  cunaTTarbl  KalTbIMAbI  MpoLiecTepTep
XeHe 6ip peTTik «MHro-2» HaHO3HTEPOCOpPOeHTIH KabbiAAaHFaHHAH
KeNiH »KoraAyAapbl 6aikarAbl. «MHro-2» HaHOIHTEPOCOPOGEHT arpbIK LA
ambe6anTbl COPOLMSAABIK, KACUETTKE Me eKEHAITT 3epTTeAAl. AckasaHilek
KOAAAPbIHAA «MHFO-2» HAHO3HTEPOCOPOEHT ChIPTTAH TYCKEH OPTYPAI
TeKTeri TOKCMKaAbIK 3aTTapMeH, acipece KoOpFacblHMEH 6GarAaHbIChIMN
>KOHE OHbl aF3aAaH CbIpTKA LblFapaAbl. XKyprisiAreH 3epTTeyAepiMi3AiH
HoTUMXeCiHAe «MHro-2» HAHO3HTEPOCOPOEHTT  >KaHyapAapAblH — iLLKi
MYLLEAEepPiHIH MOP(OAOTUSAbIK, XXoHe (DU3MOAOTMSIALIK, KepCceTKiluTepiHe
acep €Ty MexaHM3MIHIH epeKklleAikTepi aAfall pPeT  aHbIKTAAAbI.
3epTTeyAeH aAblHFAaH HOTMXKEAEPAIH HerisiHae, ereykympbikTapFa
«MHro-2» HaHo3HTepocopbeHTneH 6ip PeTTiK MepopaAbAi eHrizyaeH
KeMiH y3aKKa CO3bIAMAMTbIH YKOHE TOAbIK, KalTbIMAbl TYPAEri OHELLTIH,
ACKa3aHHbIH, >XYPEKTiH, OYMPEeKTiH >koHe OayblpAblH KOMMEHCALMAADIK,
6enimMAIAIK cunaTTarbl MOPGOAOTMSABIK, ©3repiciTepAl TyAbIPaTbIHAbIFbI
ADAEGAAEHAI.

TyiiH  ce3aep: apaM  3KOAOTUSICbI, rematoAorusi,  «MHro-2»
HaHO3HTEPOCOPOEHTI, KOPFacblH, MOP(OAOTUS, XUMMUSIABIK, YAQFbILITAP,
3HTEPOCOPOUMS, FIKOAOTUSAABIK, AAFAAPDIC.
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Introduction

In recent years, the environment is polluted various toxic sub-
stances, as a result worsening environmental situation, accumula-
tion of toxic substances in the soil, water and plants. One of the
most common pollutants of the biosphere are heavy metals, a large
amount of them entering the food chain dangerous for human and
animal health. Among heavy metalls pollutants prevail elements
with high eco-toxicity, which applies primarily lead [1,2]. Recent-
ly pollution of foodstuff by several representatives of heavy metals
meet more often. At the same time toxic effect of metals at receipt
them in an organism of animals and the person is insufficiently
studied, effectiveness of enterosorbents at the mixed toxicoses is
not defined. Therefore there is a need of more deep studying of
questions of effect of heavy metals and research of efficient en-
terosorbents at simultaneous impact on animals of several toksi-
kantov [3, 4, 5]. Today actively the certain area of medicine — an
enterosorbtion develops, and interest in it grows, the environmen-
tal environment is strongly polluted, delivery products we often
consume a stale and artificial — harmful and unnecessary substanc-
es comes to our organism enough. Generally the enterosorbtion is
used in those cases when in an organism the excess quantity of the
metabolites which are characterized by toxic impact on bodies and
systems [6, 7] collects. However some enterosorbents possess also
the cytoprotective action thanks to ability to protect a surface of a
mucosa of internal bodies, from aggressive mechanical and chemi-
cal influences, an also from influence of a pathogenic microflora.
Sorbents are enough much, they rapid are also applied not only in
a case of toxic poisoning. Considering importance of enterosor-
bents us it was synthesized high performance carbon nanostruk-
turirovanny nanoenterosorbent “Ingo-2”, under the leadership of
the academician Z. A. Mansurova in RGP on a PVC “Institute
of problems of combustion” (Almaty, Kazakhstan) on a basis of
vegetable raw materials which has the expressed universal getter
property, good correctional properties restores the homeostasis of
an organism also promotes increase in compensatory-adaptive re-
actions, removal toxic and toxicants, absorbs these harmful sub-
stances in itself when are in a stomach or intestines, then having
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dusmnorornyeckue u
Mopd)oAOTMYECKHEe U3MEHEHHUS
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npM OTpaBA€HUM

MX CBUHLIOM Ha hoHe
MCNOAb30BaHMsI
HaHO3HTepocopbeHTa «MHro-2»

B AaHHOM HayuHOM paboTe BriepBble MPOBEAEHbl MCCAEAOBAHMS
O BAMSHMM CBMHLIQA HA OPraHM3m >XMBOTHbIX. [oka3aHO, 4TO CBMHeL,
OTPULIATEABHO  BAMSIET  HAa  KOAMYECTBEHHblE WM Ka4yeCTBEHHble
rnokasaTeAnM KpOBM W OpraHbl >MBOTHbIX, @ TakXe YCTaHOBAEHO,
UTO  BbICOKOI((EKTUBHBIN  YTAEPOAHBIM  HAaHOCTPYKTYPUPOBAHHbIN
HaHO3HTEPOCOPOEHT «MHIro-2» 0O6AAAAET XOPOLUIMMM KOPPEKLIMOHHBIMM
CBOWCTBaMM, BOCTaHAaBAMBAET FOMeOCTa3 opraHusamMa M Crnoco6cTByeT
MOBbILUEHUIO KOMMEHCATOPHO-MPUCTIOCOOUTEAbHBIX peakumii. B paboTte
TakxKe ObIAO MICCAEAOBAHO AEMCTBME CBUHLLA HA MOPOAOTMIO BHY TPEHHMX
OpraHoB OpraHu3mMa >XMBOTHbIX. [1pU CpaBHEHUM AENCTBMS OOHAPY>KEHDI
o6patnmble MaTOMOPOAOTMYECKME MBMEHEHMS, HabAlOAQIOLLIMECS W
BbIpQKAOLLMECS B MOSBAEHMM MPU3HAKOB TMAPOMMYECKOM, a 3aTem
6EeAKOBOM AMCTPOMDUM, MOAHOKPOBUSI COCYAOB, MOSIBAEHUM OTAEAbHbIX
BOCMAAMTEAbHbIX MH(PUAbTPaTOB. OAHAKO 3TW M3MEHEeHUsi 0OpaTHMbl,
HOCSIT  KOMIMEHCAaTOPHO-MPUCMIOCOOMTEABHBIN  XapakTep M UcuUesaloT
MOCAe OAHOKPATHOrO BO3AEWCTBMS HAHOBHTEPOCOPOEHT  «MHIro-2».
M3yyeHo, 4TO HaHO3HTepocopbeHT «MHro-2» obAasaeT Bblpa’kE€HHbIM
YHUBEPCaAbHbIM COPOLMOHHbIM CBOMCTBOM. B npocsete >xkeAayaouHo-
KMLLIEYHOrO TpakTa OH MOXKeT CB43blBaTb M BbIBOAMTb M3 OpraHu3ma
nocTynatouime M3BHe M obpasyloLmecs: BHYTPM TOKCMUECKME BeLlecTBa
Pa3AMYHONM MPUPOABI, B TOM UMCAe CBUHeL,. B pe3yAbTaTe npoBeaeHHbIX
MCCAEAOBaHWI Hamu GbIAM BMEPBbIE BbIIBAEHbI 0COOEHHOCTN MEXAHM3MOB
AENCTBMS  HaHO3HTepocopbeHTa «MHro-2» Ha MOpQOAOrMYecKme |
dr3MoAOTMYEKne MOKa3aTeAM BHYTPEHHWX OPraHoB Yy >XMBOTHbIX. Ha
OCHOBaHUM MOAYYEHHbIX AAHHbBIX AOKA3aHO, YTO HAHO3HTEPOCOPOEHT
«MHro-2» npuv OAHOKPaTHOM CKapMAMBAHMM €ro KpblCam BbI3blBaeT B
TKaHSX MULLEBOAQ, KEAYAKA, CEPALLA, MOUKM M MEYEHN HE3HAUNTEAbHble
MOP(POAOTMYECKME M3MEHEHMSI  KOMIMEHCATOPHO-MPUCIOCOOUTEABHOTO
XapakTepa, KOTOpble HEMPOAOAXKUTEAbHbI 1 MOAHOCTbIO 06PATUMBI.

KAtoueBble CAOBa: reMaToAorisi, MOPGOAOrMs, HAHOIHTEPOCOPOEHT
«Hro-2», NPOMbILIAEHHbIE OTXOAbI, XMMWUYECKME 3arPsA3HUTEAN, CBUHEL,
TSXKEAble METaAAbl, SHTEPOCOPOLMS, IKOAOTMUYECKM KPU3UC, IKOAOTMUS
yeAoBeKa.
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neutralized poisons, is brought out of an organism
in the reference way.

Objective: study of the mechanisms of action of
neinteresanta “Ingo-2" at the hematologic, biochem-
ical and morphological indicators of animal organ-
ism on the background of lead poisoning.

Materials and methods of a research

30 white not purebred laboratory rats of a trimen-
sual age weighing 200-220 grams were an object of
a research. Animals contained in the vivarnykh con-
ditions. Experiments were made according to the
planned schedule in laboratory of ecological physi-
ology and a hronobiologiya at scientific research in-
stitute of problems of biology and biotechnology of
Al-Farabi Kazakh National University. The animals
selected for experience met all requirements imposed
to statement of an experiment (Good Laboratory of
nursery). Rats were divided into 3 groups in the 2
and 3 group on 12 animals, and in control 6 pieces. 1
group — intact group No. 1(6 of rats); The 2nd group
— experienced group No. 2 — lead poisoning in a dose
of 25 mg/kg (12 rats); The 3rd group — experienced
group No. 4 — poisoning within 30 days with lead in a
dose of 25 mg/kg + a nanoenterosorbent of “Ingo-2”
in a dose of 1 g/kg. (12 rats);

During the experiment conditions of chronic
lead poisoning were created. Entered a diet of ex-
perienced white rats lead. Control group of animals
received the same forages, in the same quantities
and proportions, but without addition of heavy met-
als. During the experiment in a diet of experimental
groups of animals systematically daily within 30
days it was leaded. At the first stage of an experi-
ment 2 groups received daily lead in a dose of 25
mg/kg, within 30 days; At the second stage of an
experiment animal 3 groups received daily 30 days
lead in a dose of 25 mg/kg + a nanoenterosorbent
of “Ingo-2”. Animals contained in conditions vi-
variums, the free access to food, water and were one
age. The experimental works on this technique 30
days lasted. Experiments were made according to
the reference practical standards. Upon completion
of experiences all survivors animals were hammered
and subjected to a hematological and morphological
research on the accepted techniques. For definition
of hematological indexes of blood (amount of hemo-
globin, erythrocytes, thrombocytes and leukocytes,
a so an ESR and speed blood folding) the automatic
hematological Abacus Junior Vet analyzer, produc-
tions DIATRON (Austria) was used. Histologic pro-
cessing of material were carried out by a traditional
method of microscopic technology of preparation

of thin cuts (Volkova, Yelets, 1982). For the mor-
phological analysis the decapitation of animals was
made in strictly particular fixed time between 9-10
o’clock in the morning. As an object of a research
served the main populations of cells of a myocardi-
um, kidneys, a liver, a stomach of rats. Capture and
fixing of material of bodies of control and experi-
mental animals with after-treatment is made for the
comparative histologic and morphological analysis.

Results of researches

Of hematological and biochemical indexes of
blood of white laboratory rats at poisoning with
lead and at correction nanoenterosorbenta “Ingo-2”
by 30 days of change of blood were characterized
by decrease of maintenance of erythrocytes and a
hemoglobin by 25 and 17,6% respectively. The
maintenance of lymphocytes by 30th day was 15%
less than initial values. Kolichestvosegmentoyad-
ernykh neutrophils had a tendency to increase and
by 30 days it was 24,7% higher posravneniyu with
background indexes. Soderzhaniyeobshchego pro-
tein on an extent vsegoopytasushchestvenno did not
change. Content of calcium by 30 days decreased by
16,3%. Researches of blood of white rats, otravlen-
nykhsolyami lead and receiving nanoentersorbent
“Ingo-2” testify o less expressed changes of hema-
tological and biochemical indexes, than at control
groups of animals is (figure 1).

Granulocytes 0,4 0,6 15

Monocytes 0,1 0,2 03 W 1-stgroup

2-nd group

3-rd group
Lymphocytes i al il 3,6
ymphocy ! ! 4-th group

Leukocytes 1,5 1,7 52

0% 20% 40% 60% 80% 100%

Figure 1 — A leukocytic formula of peripheral blood at
poisoning heavy metals and correction nanoenterosorbentom
“Ingo-2”

So, the maintenance of erythrocytes went down
on an experience extent for 12,5%, a hemoglobin
— for 8%. In structure of a leukocytic formula of
change of quantity of lymphocytes, neutrophils, an
also of eosinocytes and monocytes were unessential
(table 1, the figure 2).
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Table 1 — Changes in a leukocytic formula of peripheral blood at poisoning with lead and cadmium and after its correction

nanoenterosorbentom “Ingo-2”

Group of animals
Index the first group control group — the second grou the third group poisoning
group group . . group with lead + nanoenterosorbent
12 rats (otravleniyesvintsom) — 12 rats
«Ingo 2») — 12 rats
Leukocytes, 10%/1 4,8+0,02 1,5+0,01%*%* 5,0+0,01%*
Lymphocytes, 10°/n 3,5+0,04 1,0£0,01%*%* 3,4+0,03%*
Monocytes,10%/1 0,1+0,01 0,1£0,01** 0,1+0,03*
Granulocytes, 10%/n 1,0+0,03 0,4+0,01** 1,3+0,05*

Note: * — P<0,05; ** — P<0,01; *** — P< 0,001 — reliability of distinctions between control and experienced groups

In the content of the common protein and
proteinaceous fractions statistically reliable changes
undetected. The amount of calcium decreased by
30 days by 16,5%. Keeping of sulthydryl groups to
this term decreased by 15,8% in comparison with
background values. When feeding rats decrease in
phagocytic activity of neutrophils on 16 happened
lead sterns for the 30th days; 27 and 38%, a
phagocytic index — for 13, 16 and 42%; phagocytic
number — for 27, 40 and 64%, phagocytic capacity
— for 8, 20, and 48% respectively. Activity of a
lysozyme on an extent of experience went down
for 13,9 — 36%. The number of T — lymphocytes
decreased for the 30th days by 18,3 and 24,7%; B
— lymphocytes — for 17 and 28% respectively. B
— lymphocytes remained in limits of background
sizes. At poisoning of rats with lead and application
nonoenterosorbenta  «Ingo-2» indexes of a
phagocytosis significantly did not change, activity
for the 30th days approached tentative values. The
maintenance of T — and B — lymphocytes fluctuated
in limits of background sizes. The experimental data
showed that stay of rats at poisoning with lead led
also to the considerable changes of a leukocytic
picture of peripheral blood. After poisoning of
rats it was observed statistically reliable (P<0,001)
decrease in the common quantity of leukocytes
to (1,5+0,01) 10%1., in comparison with control
group — (4,8+0,02) 10%/1. It is impossible to exclude
emergence of a leukocytosis in our experiments and
at the expense of mobilization of cages from mural
pool in circulatory. After deintoxication the quantity
of leukocytes increased to 5,2+0,02, the leukocytic
formula was considerably restored.

In the course of researches it was established
what at the rats receiving compounds of lead
amount of the common protein in serum of blood
decreases posravneniyu with monitoring by 1,3
times and makes 53,4 £ 0,5 g/l (P<0,001). The

ISSN 1563-034X

KazNU Bulletin. Ecology series. Ne4 (49). 2016

quantity of albumins in serum of blood of this group
also decreases at intake of lead — by 1,2 times, the
level of globulins in too time increases, at receipt in
a lead organism — by 1,4 times.

For the account of increase in quantity of a
globulin and decrease of an albumin in serum of
blood also A/G coefficient decreases. If in control
group it made 1,70, then in 2-oy group it is equal
1,02 and in 3-oy to group — 1,04.

The researches on definition of indexes of
anazotic organic components conducted by
us showed that in serum of blood of the rats
receiving compound of lead, the level of a
cholesterin increased by 1,1 times and made 12,20
+ 0,33 umol/l (P<0,01).. Violation of normal
functioning of ferment processes is the reason or
a consequence of various pathological states. In
the course of researches activity of the following
enzymes was defined: aspartic aminotransferase
(ACAT), alaninic aminotransferase (ALAT) and
alkaline phosphatase. At receipt in an organism
kryssoyedineny lead there is an increase in indexes
of'enzymes of serum of blood: alkaline phosphatase
by 2,86 times, ACAT — by 1,56 times, the ALAT
— by 1,98 times also makes 3,09 = 0,04 mmol/l,
1,76 £ 0,09 mmol/l, 1,09 + 0,08 mmol/l according
to (P<0,001). Thus the coefficient de— Ritis also
decreased and equaled 1,61.

Therefore, at receipt in an organism of rats of
compounds of lead protein level in serum of blood
decreases by 1,3 time, an albumin — by 1,2 times, a
quantity of a globulin increases in 1,4 respectively.
After deintoxication all indexes of blood it was
considerably restored.

Histologic structure of internals showed that
the most expressed morphological changes at
impact of lead on an organism of animals happen
in bodies for the 30th days of experience. At rats,
the receiving CdCI2 in a dose of 25 mg/kg within
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30 days revealed pathomorphologic changes which
were expressed in inhomogeneity of structure of a
liver. In a parenchyma of a liver the centers with
the expressed granular dystrophy are revealed.
Processes of a dystrophic obesity and places
sites of a necrosis which are most expressed in
segments with the broken girder structure are
observed, swelled (figure 2). In structure of kidneys
granular dystrophy of a proximal and distal crimp
canaliculus, the collective tubules is revealed. The

focal necrosis of an epithelium of a canaliculus is
strongly expressed. The change of interstitial fabric,
the numerous centers scattered among normal fabric
is revealed. The expressed interstitial swelled. An
epithelium of a canaliculus indistinct washed away,
the core is kept. Balls with a legible endothelium
of vessels. Basal membranes are legiblly expressed,
contours are well reflected. Epitheliocytes of the
capsule have the flattened form. Balls of a routine
structure, capsule thin (figure 2).

Figure 2. A) Liver hypostasis; B) interstitial hypostasis in kidneys
Coloring a hematoxylin — eosine. Increase x 200. Semi-thin section.

Figure 3. A) It is noted expressed intermuscular swelled a myocardium,;
B) Puffiness of a mucosa of a gullet. Coloring a hematoxylin — eosine.
Increase x 210. Semi-thin section.

In a myocardium existence of hemorrhages,

a hyperemia of vessels, moderate focal granular
dystrophy is noted, the structure of a structure of

body is not kept, it is noted expressed intermuscular
swelled. Walls of wvessels are thickened, an
endothelium the turgent, the partial convergence
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in places is visible. In certain sites muscle fibers
are fragmented. Around them a congestion of the
spherical and extended cages in the form of the
centers (figure 3).

In a gullet mucosa at animals showed the strong
puffiness. In an epithelium the exfoliating of a horn
layer, in the form of continuous layer began. The
horn layer remained only in certain places, but it was
visible that process of a casting-off accrues (figure 3).

When studying a mucosa of a stomach it was
revealed that in certain places a part is hyperemic,

turgent, in a condition of a catarrh with existence
of dot hemorrhages and the necrotic phenomena,
a thickening of cages of the surface epithelium,
in characteristic plate of a mucosa was defined by
places a leukocytic infiltration (figure 4).

Thus, daily poisoning within 30 days of animals
with lead in a dose of 25 mg/kg of a forage led to
accumulation of metal in an organism, at the same
time its largest content was noted in a liver. By 30
days of researches the content of lead in a liver
exceeded background indicators in 4,5; 6,5.

Figure 4. A) Thickening of cages of the surface epithelium of a stomach;
B) Hepatocytes slightly turgent with rather turbid cytoplasm.
Coloring a hematoxylin — eosine. Increase x 210. Semi-thin section.

Morphological studying at poisoning of rats with
lead + a nanoenterosorbent of “Ingo-2”, showed
manifestation of histologic change of intoxication,
the events in later terms. Changes of morphological
indexes at animals were less essential and to the end
of'aresearch, they approached background values. It
is revealed that in a liver hepatocytes in a condition
of moderate focal granular dystrophy, the girder
structure of segments of a liver is kept, venous sine
are slightly expanded, hepatocytes slightly turgent
with rather turbid cytoplasm, cores are kept, their
contours are maleficiated. In separate segments
groups of cages in which cytoplasm shallow fatty
drops of various size (figure 4) come to light are
found.

The morphological research at the rats poisoned
with their lead and receiving a nanoenterosorbent
of «Ingo-2» in kidneys and heart showed that the
histologic structure was without special changes.
In the macroscopic analysis of a kidney it is visible

ISSN 1563-034X

that cortical substance is formed generally of renal
little bodies and a crimp canaliculus and looks on
medicine more dark.

The brain substance disposed closer to the center
of body is painted is lighter. Stroma hypostasis,
small parenchymatous proteinaceous dystrophy of
an epithelium of a canaliculus was observed. On
heart medicines transversal ischerchenny fibers of a
layer of the friable connecting fabric containing a
large number of vessels legiblly came to light. Fibers
of a myocardium are focused in various directions
longitudinal, circular and slanting (figures 5).

In a stomach slight puffiness of a mucosa
and violation of a wholeness of an epithelium
which in some sites under the influence of use of
a naoenterosorbent of «Ingo-2» came to an end
with the complete recovery was observed. Minor
changes in a histological structure of bodies of rats
are completely reversible and have compensatory
and adaptive character (figure 6).
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Figure 5. A) Stroma hypostasis, parenchymatous proteinaceous dystrophy of an epithelium of a canaliculus;
B) Transversal ischerchenny fibers of a layer of friable connecting fabric.
Coloring a hematoxylin — eosine. Increase x 400. Semi-thin section.

Figure 6. A) Puffiness of a mucosa, violation of a wholeness of an epithelium,;
B) Esophageal glands with proteinaceous mucous glands of a typical structure.
Coloring a hematoxylin — eosine. Increase x 210. Semi-thin section.

The mucosa of an epithelium of a gullet of rats
is less subject, irreversible destructive changes
were not noted, esophageal glands are presented
by proteinaceous and mucous glands of a typical
structure. The structures reminding intestinal cryptas
with a set of enterocytes, various on structure,
including endocrine cages (figure 6).

Therefore, as a result of a research it was found
out that at influence of heavy metals the content
of lead in bodies high what is caused probably by
potentsirovanny effect of this metal. Poisoning of
animals with lead showed in an organism of animals
of the phenomenon of fatty dystrophy, a necrosis of
hepatocytes, puffiness, violation of a wholeness of
cages, the strong destructive changes. Addition of a
nanoenterosorbent of “Ingo-2"" had significant effect
on decrease in toxiferous elements in internals of

animals, to cell regeneration, restoration of bodies
to full functioning.

Conclusion

Today it is impossible to present any human
activity, directly or indirectly not the bound to
influence on live organisms of chemicals which
quantity continues to grow. Among them there
is a large number of toxiferous elements which
influence leads to increase in diseases of people
and animals [8, 9, 10]. Among these connections
one of leading places is occupied by the heavy
metals coming generally to a surrounding medium
as a result of activity of the person. A wastage
and by-products of productions, toxic chemicals,
tail waters, slags, ashes and gases, a wastage of

34 Kaz¥V xabapuubicsl. Dxonorus cepuscel. Ned (49). 2016



Ablaikhanova N.T. u np.

transport, the enterprises of the heavy industry,
mechanical engineering, instrument making, warm
and power plants, contain a large amount of heavy
metals among which the most toxiferous are lead
and cadmium. Special attention to negative impact
of'lead and cadmium on the person is caused now by
the fact that from the narrow section of professional
pathology and medicine of work the question of
lead poisoning and cadmium developed into global
ecologically pathological problem [11]. At various
pathologies change of maintenance of minerals in an
organism takes place. Toxicity of “metal poisons”
is explained by their linkng with the corresponding
functional groups of proteinaceous and other vital
connections in an organism. Normal functions of
the corresponding cages and fabrics in an organism
are as a result broken, and there comes poisoning
which in a row a case in comes to an end with death.
Chronic lead poisoning gradually leads to violations
of functions of kidneys, nervous system, anemia.
Toxicity of lead increases at a lack of an organism
of calcium and iron.

Received by us nanoenterosorbent “Ingo-2” is
an efficient enterosorbent of lead with the “weak”
action for the regular and prolonged preventive use.
Medicine renders the adsorbing and disintoxication
action, plays an essential role in biological
prophylaxis of pollution of the environment of
dwelling of the person heavy metals.

In the course of this research it was studied
influences of lead on indicators of an organism
of animals. In work the complex analysis of
hematological indexes of blood, morphological
studying of bodies at shallow mammals at poisoning
are carried out and after deintoxication. Experimental
influence caused in an organism of animals of the
second group noticeable deviations from norm,
pathomorphologic changes in animals in bodies of
a liver, kidneys, hearts, a stomach and a gullet. At
poisoning of rats with lead there is more essential
accumulation in bodies of animals of each of toxins,
in communication with it concentration of lead
was higher in a liver, lungs for 17%. The received
experimental data of the third group demonstrate
o the fact that at poisoning and after its correction
nanoenterosorbentom “Ingo-2” to the current of
month at rats is followed decrease of damage of
internal bodies. In a gleam of a gastrointestinal
path nanoenterosorbent “Ingo-2” connects and
brings out of an organism endogenic and exogenetic
toxic substances of various nature, in that number,
microbes and microbial toxins, food allergens,
medicinal medicines, poisons, alkaloids, salts of
heavy metals, gases. Nanoenterosorbent “Ingo-2" it
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is capable to soak up from a GIT, to an absorption
in a blood bed gases, alkaloids, other hypnotic drugs
and narcotic tools, salts of heavy metals, nitrates and
other chemical connections. On a passing measure
for intestines the components connected by it are
not exposed to a desorption and do not change pH
of the environment [12, 13]. The results received
in the course of a research demonstrate that the
enterosorbent promoting with different effectiveness
is found to occlude cations of lead.

Therefore, on the basis of the conducted
researches it is shown that nanoenterosorbent “Ingo-
2” has the expressed universal getter property. In
a gleam of a gastrointestinal path it can connect
and bring out of an organism the toxic substances
of various nature entering from the outside and
formed inside, including microorganisms and
microbial toxins, antigens, food allergens, immune
complexes, medicinal medicines and poisons,
salts of heavy metals, radionuclides, alcohol [14].
Nanoenterosorbent “Ingo-2” except that, it can
occlude also the excess of bilirubin, cholesterin
and lipide complexes, metabolites of nitrogenous
exchange, substances of “the average molecular
weight” responsible for development of metabolic
toxicosis. “Ingo-2” can have antioxidatic, blocking
action of aggressive free radicals and adaptogennye
properties, increasing the resilience of an organism
to infections, adverse ecological factors, capable
with high effectiveness to sorb and bring lead and
cadmium out of an organism.

The conducted researches at rats allowed to make
the following the preliminary conclusion feeding of
rats lead leads to the strong destructive violations of
bodies of lungs, hearts, kidneys, a stomach, a liver,
an after its correction nanoenterosorbentom “Ingo-
2” was observed decrease of dystrophic processes
and increase in compensatory adaptive reactions.

In such way, on the basis of the conducted
researches when performing works for 2016 it is
possible to make the following conclusions:

1) The nanoenterosorbent of “Ingo-2” causes
statistically reliable (R<0,001) increase of level
of leukocytes, erythrocytes, a hemoglobin and
hematocrit, and also total number of lymphocytes,
eosinocytes and basophiles. Against the background
of statistically reliable (R[10,001) decrease in level
the polimorfnykhyadernykh of neutrophils, increase
of lymphocytes is noted.

2) The experimental influence of lead caused in
an organism of rats of the second group noticeable
deviations from norm, in a type of anemia and
the destructive changes of internal bodies of
animals, an obesity of parenchymatous cells of
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a liver, the structure of kidneys is characterized
by necrobiotic changes in an epithelium of a
renal canaliculus and granular regeneration of
cardiomyocytes of heart.

3) Use of an enterosorbent of “Ingo-2” in
ekperimente does not call 3 groups in the studied
bodies of rats of special changes of the destructive
character. Slight changes in histologic structure

are completely reversible and carry compensatory
adaptive character.

4) It is established that nanoenterosorbent “Ingo-
2” has the expressed universal getter property, has
antioxidatic properties, blocks action of aggressive
free radicals and adaptogen properties, increases
the resilience of an organism to infections, adverse
ecological factors, plays an important correctional role.
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