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WOUND HEALING PLASTERS FOR THE TREATMENT OF BURN WOUNDS

The article presents the results of an experiment to study the therapeutic effect of domestic wound patches developed on the
basis of carbonized rice husks and sodium tetraborate, as well as to identify the best permeable material for further use in the
treatment of burns. It was found that the patches have a pronounced effect in the treatment of thermal burns in animals. The
processes of healing and epithelialization of burn wounds in experimental animals using wound healing patches occurred much
faster compared to other analogues, and complete wound healing with scarring occurred after 20 and 14 days, respectively.
Carbon sorbent and sodium tetraborate, which is part of the patches as a powerful antiseptic, bactericidal and antifungal agent,
promote rapid healing of burns by actively sorbing the wound secreted and preventing the formation of purulent exudate.
Keyword: burn, wound healing plasters, carbonization, rice husk, sodium tetraborate

Introduction. According to the statistics of the world
health organization, burns take the 3rd place among other
injuries, their number increases especially sharply in case
of natural disasters, military conflicts [1, 2]. It is known
that among the burned patients with superficial and
limited deep burns predominate, amounting to 75-80%.
Such lesions do not lead to the development of burn
disease, but require effective conservative topical
treatment that would stimulate regeneration processes in
the wound defect zone [3, 4]. The urgency of the problem
of local drug therapy of purulent burn wounds is due to
the low efficiency of traditional treatments, against the
background of the appearance of infectious agents with
multiple antibiotic resistance and reduced body
resistance [1,2]. The most important element in the
treatment of burn wounds is the selection of dressings
corresponding to the healing phases, particularly
problematic for the treatment of burns with abundant
fluid release, often complicated by secondary processes,
toxic damage by tissue necrosis products and, as a
consequence, unsatisfactory results of treatment [3]. In
case of burns on the human skin may be education, which
can allocate a different liquid. Modern dressings for local
treatment of burn wounds should have a complex and
multi-directional effect: have the necessary level of
sorption capacity; ensure the outflow of wound contents;
regardless of the nature of bacterial contamination
reliably and quickly suppress and remove from the
wound surface microbial bodies, as well as their waste
products. Maintaining an optimal wound environment is
absolutely necessary for the normal functioning of cells
and the course of recovery processes [4, 5]. In various
phases of the pathological process should be used
appropriate tasks of treatment dressing material. Thus,
the plaster material used in the treatment of purulent-
inflammatory processes should, thanks to the structure of
its material, have the ability to absorb and irreversibly
retain wound exudate, contributing to the removal of
microorganisms, toxins and tissue decay products, as well
as stimulate the rejection of dead tissue. The task of
dressings in the treatment of "clean" burn wounds is
reliable protection from mechanical damage and
secondary contamination, as well as stimulation of
healing processes [6, 7, 8].

The most effective therapeutic and prophylactic agent is a
series of carbon sorbents that provide wound cleansing
through selective sorption of toxins, proteins and
microorganisms (applique tissue forms, powdered,

nonwoven). Therefore, the need for highly effective
sorbents, characterized not only by high selectivity,
speed, sorption capacity and completeness of extraction
of substances from various media, but also by
simultaneous bactericidal-healing treatment, has recently
become particularly urgent [9].

In this regard, the study of the processes of sorption of
wound discharge by carbon nanoporous materials with a
high healing effect is of undoubted interest for the
treatment of burns.

This fact necessitates the creation and comprehensive
study of new drugs for the local treatment of burn
wounds. In this regard, it is relevant to develop and
implement new innovative wound healing dressings
(patches) with high efficiency antiseptic, bactericidal and
antifungal action.

Materials and methods.

When performing the tasks of the work, the synthesis of a
new sorbent with a high pore volume was carried out and
on its basis the technology of obtaining new dressings
was developed. The research methodology includes the
processes of rice husk carbonization under isothermal
conditions and their demineralization. The synthesized
material has an optimal pore structure in the macro-
meso-and nanoscale region. This determines the speed of
action of dressings in relation to sorption and healing
properties.

Physical and chemical properties were studied using
modern research methods using international standards
and state Standards. Analytical studies were conducted in
certified and accredited laboratories of Republican State
Enterprise on the Right of Economic Use "Institute of
combustion problems”, KazNU Al-Farabi, and preclinical
tests conducted in the " research Institute of biology and
biotechnology”.  Preclinical studies include the
identification of wound healing effect of the dressing
material and a comparative analysis of the results of
histological and hematological methods of research. This
study of the therapeutic effect of dressings is regulated by
the requirements of the technical regulation of the
Republic of Kazakhstan "Requirements for the safety of
medical equipment and medical devices" dated January
21, 2013 No. 15 [10]. The reliability of the results of
preclinical studies is guaranteed by the observance by the
laboratory of the rules for preclinical (nonclinical) studies
in the Republic of Kazakhstan, approved by the Ministry
of Health of the Republic of Kazakhstan dated November
12, No. 697 (as amended on May 15, 2015) [11] and dated
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November 19, No. 745 of 2009 [12], as well as conducting
research in accordance with the State Standard of the
Republic of Kazakhstan “Good laboratory practice. The
main provisions "[13].

Experimental work with experimental animals was
carried out in the laboratory of the Department of
Biophysics and Biomedicine, Faculty of Biology and
Biotechnology, KazNU. al-Farabi. During the experiment,
the principles of scientific ethics and a humane attitude to
animals were observed in accordance with international
recommendations.

During the study, wound healing patches developed at the
Zhalyn LLP Scientific production and Technical Center
were used as healing agents (Figure 1).

The composition of the healing patch includes sorbent
obtained from carbonized rice husks, sodium tetraborate
and permeable material viscose-spunlace.

The healing plasters consists of a layer of permeable
material impregnated with sorbent and sodium
tetraborate. As the permeable material used viscose in a
single layer, as a sorbent - carbonized rice husk in the
amount of 1-2 g sodium Tetraborate used as an antiseptic
with antibacterial and antifungal activity.

nanoporous
carbon material

Figure 1 - Wound healing patch

Thermal burn modeling is possible only on a living
organism, for which laboratory animals were used [14,
15].

Relatively small animals, such as mice, rats, have a
number of advantages. The short life cycle and low
maintenance costs of small animals make them quite
convenient biological model for the experiment. Due to
the mass availability of animals of the same generation, it
is possible to select large groups with the same age and
metric data. This allows you to apply burns with greater
accuracy relative to the surface area of the body. The
object of the study during the experimental work on the
study of the therapeutic effect and the selection of
materials for testing wound healing patch were small
animals with an average body weight of 150-200 g. the
Animals were kept in vivarium and were of the same sex
and age.

Methods of the experiment.

Prior to modeling of burn injury in the left thigh of
experimental animals, skin areas were shaved with a
blade. Under ether anesthesia, burns were applied to the
surface of the skin of animals with an area of 6-6.5 cm2.
For the spraying burns flames used cotton wool, gauze
napkins, moistened with some alcohol. This method
creates the situation where a person receives burns
during the burning clothes. Burning cotton wool or gauze
wipes moistened with alcohol on the animal's skin, a burn
of the IIl a degree was simulated. The amount of alcohol
was calculated taking into account the area of the burn.
Taking into account that flame lesions are frequent and
most severe, it was advisable to use this thermal agent.
After applying burns as analgesic drugs used for pain and
naklofen in ampoules. Patches in the experimental groups
were changed every 2 days. Wound healing was observed
with the help of the following parameters: scab formation,

narrowing of the wound surface, presence or absence of
purulent exudate in the wounds, epithelialization of
wounds.

Experimental result.

The results showed that the wound patch has a
pronounced

It should be noted that the experimental work shows that
the patch impregnated with a sorbent from carbonized
rice husk provides effective "vertical drainage" and
creates favorable conditions for a speedy transition to the
regeneration phase. The use of sodium tetraborate allows
the use of the patch as a prevention and treatment of
purulent wounds.

Healing patch has a number of advantages over
analogues:

1. Effectively removes excess wound exudate and its toxic
components;

2. Provides adequate gas exchange between wound and
atmosphere;

3. Prevents heat loss;

4. Prevents secondary wound infection and
contamination of environmental objects;

5. It does not contain toxic compounds [7,9].

During the work the animals were divided into 2 groups.
In group [, a patch-1 was used to treat a burn wound, and
in group 1I, a patch-2 was used. These patches are almost
identical, both impregnated with sorbent from carbonized
rice husks and sodium tetraborate. A distinctive feature is
the thickness of the permeable material used. The
permeable material of the patch-1 is viscose-Spunlace
with a thickness of 55 g/m2, and for the patch-2 viscose-
Spunlace with a thickness of 60 g / m2 was used as a
permeable material.

The results of the study are shown in table 1.
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Table 1 - Indicators of therapeutic effect patch-1 and patch-2

.

Group of Wound healing, burn surface area (mm)

animals 01.07.19y [ 04.07.19y | 07.07.19y [ 10.07.19y [ 13.07.19y | 16.07.19y [ 19.07.19y
I-burn + 67 50 33 20 13 8 6
patch-1

II-burn + 69 46 32 14 7 0 0
patch-2

As a result of researches it is established that the best
effect has an anti-burn plaster-2 (II experimental group).
Complete healing and scarring of the burn wound of the
experimental animal with the use of this bandage
occurred 14 days after the application of the thermal
burn. The formation of purulent exudate and swelling of
the wound was not observed. The wound was dry, so the
bandage did not stick to the wound. Wound healing

occurred by secondary tension. The process of
epithelialization from the wound edges was observed and
the area of the wound surface was measured. A
pronounced scar has formed. Based on the result, it can
be concluded that sodium tetraborate added to the patch
prevented the formation of purulent exudate in the burn
wound (figure 2).

I experimental group (n=3)

1l experimental group (n=3)

01.07.2019

AN

é,;

16.07.2019

10.07.2019

16.07.2019

Figure 2 - Burn wound healing Process of experimental animals of groups I and II

In group I, where the patch-1 was used as a healing agent,
the healing process of the burn wound was slower
compared to the indicators of group II. Complete healing
of the burn wound did not occur during the experimental
period. Nevertheless, the wound was dry, the patch did
not stick to the wound during the dressing procedures.
Purulent exudate was not formed. The process of
epithelialization from the wound edges was observed and

the area of the wound surface was measured. Wound
healing occurred by secondary tension.

Summary. Based on the above results of the study, it can
be concluded that both types of anti-burn patches can be
used in the treatment of burn lesions. Sorbent from
carbonized rice husks and sodium tetraborate, which are
part of the patches contribute to rapid healing of burns by
actively sorbing the wound secreted and preventing the
formation of purulent exudate with sodium tetraborate as
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a powerful antiseptic, bactericidal and antifungal agent.
And the most suitable permeable material for burn
patches is viscose-Spunlace with a thickness of 55 g / m2,
since the use of this type of permeable material in the
course of experimental work allowed the most rapid
achievement of complete epithelialization of the burn
wound in experimental animals.

The processes of healing and epithelialization of burn
wounds in experimental animals using anti-burn patches
occurred much faster compared to other analogues, and
complete wound healing with scarring occurred in 20 and
14 days, respectively. Based on the results of the
experimental study, it can be concluded that the proposed
patches can be used in practice for the treatment of burn
diseases.
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KYHIK dKAPAJIAPbIH EMJIEYTE APHAJIFAH XKAPAJIAPIbI EMJIEMTIH IJIACTBIPJIAP

Tyitin: Maxasajja keMipJieHreH Kypill Kaybl3bl MeH HaTpUHM TeTpabopaThIHBIH, HeTri3iHze »KacasFaH ilIKi »apasapzblH
TepanusIbIK 9CepiH 3epTTeyre apHaJfaH TXKipube HOTH)Kesepi KeslTipiireH, COHbIMEH KaTap KyHikrepzi emzeyze oapi
Kapall KoJsiJaHyFa 0OOJIaTBIH eH >KaKCbl OTKi3iJeTiH MaTepuasn aHbIKTaJgfaH. JKaHyapsapZblH TepMUSIBIK KYHiKTepiH
eM/Jiey/le TJIACThIpJApAbIH, alKbIH acepi 6ap ekeHZiri aHbIKTanAbl. Taxipubesik >xaHyapJ/apia KyHik jkapajapblH eM/ey
YK9He ’Kapasjap/bl eMJieyre apHafaH IJIACThIpJap/bl KOJJAHY SNHUTeau3alus 6acka aHaJorTapMeH CaJbICThIpFaH[a
aHaFypJIbIM Te3 XKYPAI, aJ »kapajapja ThIPTHIKTbIH Naiija 60/ybIMeH TOJBIKTall eMAey colikeciHlle 14 kyHHeH 20 KyHre
KeliH eTTi. [lnacTeipaapAblH KypaMblHa KipeTiH keMipTeri cop6eHTi koHe HaTpUH TeTpabopaThl KYIITi aHTUCENTUKAIDIK,
6aKTepULU/ATIK )KoHe aHTUDYHKIIMOHAJIbl areHTTep KYHiKTepAiH Te3 eM/iesyiHe bIKNaX eTefi, 6eJliHreH kapaHbl 6esceHAl
TYpZe copbll, ipiHAi aKcCyJaTThIH Nakia 60J1ybIHA XK0J1 6epMeii.

TyiiHAi ce3aep: Kylik, »kapaHbl eMENUTIH M1acThIpJap, KeMipTEKTEHY, Kypill Kaybl3bl, HATPUN TeTpabopaThl.
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PAHA JIEYEGHBIE IVIACTBIPH AJIA JIEYEHHUA 0XKOT'OBbIX ®OHOB

Pe3lome: B craTbe npejcTaBiieHbl pe3y/bTaThl 3KCIEPUMEHTA 110 M3y4YEHHIO TepaneBTHYecKoro 3¢pdexra BHYTPEHHHUX
paHeBbIX IJIACTbIpeH, pa3paboTaHHbIX HA OCHOBe KapOOHM3MPOBAHHOM PHCOBOM LIesJyxXH M TeTpabopaTa HaTPHs, a TaKkKe
JUIl ompeJie/ieHus JIy4llero NpoHMUL@eMoro MaTepuasa i JaJbHeHIlIero HCIO0Jb30BaHUA NP JIEYEHUH 0XKOroB. Bbuio
YCTAaHOBJIEHO, YTO IJIACTBIPM OKAa3bIBAIOT BbIPAKEHHBIM 3QQPeKT Npu JIeYeHHH TePMHUYECKHUX OXKOTOB Yy >KUBOTHBIX.
[Iponeccel 3aKMBJIEHHS U 3NUTEIU3ALMH 0’KOTOBBIX PaH y 3KCIIepUMEHTa/IbHBIX KUBOTHBIX C UCII0JIb30BaHHUEM IJIACThIpeH
JUIS1 32KUBJIEHUS PaH NMPOUCXOJU/IM 3HAUYUTENbHO GBICTpee 10 CPAaBHEHMIO C IPYTMMHM aHaJIo0raMy, a MOJIHOe 3a)KHUBJIeHHe
paH ¢ o6pa3oBaHHMEM pyOLOB nmpoucxouao yepe3 20 u 14 nHel COOTBETCTBEHHO. YT/epOJHBIN COp6eHT U TeTpabopaT
HaTpHs, KOTOpble BXOAAT B COCTAaB ILJACTblped B KayecTBe MOLIHOIO AHTHUCENTHYECKOTo, GaKTEPULHUJHOTO U
HPOTHBOIPUGKOBOrO CPEJCTBA, CIIOCOGCTBYIOT GBICTPOMY 3a)KMBJIEHHIO 0)KOTOB, aKTUBHO COPOMPYS BbIJEJISEMYI0 PaHy U
npefoTBpallas 06pa3oBaHUe FTHOMHOTr0 3KcCyaTa.

KiioyeBble c10Ba: 00T, pAaHO3KUBJIAIOLIME [JIACTBIPH, KAPOOHM3AL M, PUCOBas llIesyxa, TeTpabopaT HaTpHUs

YAK 613.863:378.180.6

A. Keynumkaii, H.T. A61aiixaHoBa, C.T. Tyneyxanos, M.K. Myp3axmeToBa,
I'.A. Tycyn6ekoBa, A. Ecen6ekoBa, B.A. Ycun6ek, /1.B. YM6eTbsApoBa
Kaszaxckuii HayuoHabHblIll yHUgepcumem umeHu aab-Papabu, Kazaxcmat, Aamamoi

MCCJIEAOBAHHUE MCUX0PHU3UO0JIO0TMYECKUX MOKA3ATEJIEN CTYIEHTOB B YC/IOBUAX
JK3AMEHAIIMOHHOTI'O CTPECCA

B dawnHoll cmambe paccmampusaemcs 8AUsiHUe 8e2emamugHoll Hep8HOU cucmeMbl - CUMNAMUYECKUX U NApacuMnamu4eckux
omades108 Ha cepdedHo- cocyducmyto cucmemy 60 8pems y4ebH020 npoyecca U 3K3aMeHd.

B pesysabmame ncuxogusuosozuyeckux uccaedosanuli 6biia udyveHa paboma no npozHO3UPOBAHUN) YPOBHSI CMPECCO8bIX
peakyuu y cmyoeHmos. bbl10 ycmaHos1eHa c8s13b MeHcdy AUHHOCMHBIMU 0COGEHHOCMAMU cmyJeHmos U Ux nogedeH4eckol
peakyuli 80 8pemMs IK3aAMEeHAYUOHHO20 cmpecca.

Pesyabmambl 0aHHbIX ucc1ed08aHUll UMerm NPAKMuyveckyrw U meopemuyeckyr 3HA4UMOCmb 04151 nedazo0208 cpedHux
06pa308amenbHbIX WKOA U 8Y308 015 UCNO/b308AHUSA C OOHOU CMOPOHbLL, KAK Meponpusimusi N0 COXpPAHeHUl 300po8bs
yuawuxcsl, ¢ dpyzoll - 015 nosbluleHUs1 Kauecmsa y4ebH020 npoyecca U nokasameJetl ycnesaemocmu.

Kawuesbwle cnoea: cmpecc, 3Kk3aMeH, NCUX03IMOYUsl, 2eMOCMA3, 8e2emamueHasl HepeHasi cucmemd, 8e2emamusHblii UHOeKC
Kepdo

BBeAEHPIe. EbICTpOE pa3BuTHUe TEeXHOJIOTUH U BBICOKHE
Tpe60BaHI/IF{ K NMPOMBILIJIEHHOCTH npuBeJn K

CTAaHOBHTCA Cl)aKTOpOM, CTpajaliuM I[CUXUIEeCKUMU
paCCTpOﬁCTBaMH, )54 OH MOXKeT ObITh rJIaBHbBIM

HpO6JIeMaM, COOTBETCTBYIOIINUM BO3MOXHOCTAM COEAUHUTEJIbHBIM allllapaTOM pPeaKTUBHOI'O CTpecca. B
ajialiTaliky 4eJioOBeKa. B HacTtodAlmee BpeMdad O4Y€eHb Ba*KHO nociegHrue roJbl AOKA3aHO, 4YTO 3K33MeHaL[PIOHHbII>‘I
Oonpeae/JIMTb rpaHUL bl MEXY CTPECCOM, aAKTUBHUPYHO UM CTpecC HMeeT HeraTuBHoe BJIMAHHE Ha HEPBHYIO

JleATeJIbHOCTb 4eJiOBeKa, W JUCTPeccoM, KOTOPBIX CUCTEMY, CepAEeYHO-COCYAUCTYI0 CUCTEMY U UMMYHHYIO
cHmKaeT 3¢deKTUBHOCTL JelcTBUA. OmnpefesieHne cucreMy ctyfeHTtoB [5,6]. [lo JaHHBIM POCCHHCKHUX
ONTUMAaJbHOTO YPOBHA pabOTOCIOCOGHOCTH  TECHO aBTOPOB, BO BpeMs 3K3aMEHAllMOHHOW CecCuu y

CBSI3aHO C YMEHHEM peryJMpoBaTh Halle alanTaluOHHOe
noBeJileHNe KakK (U3UO0JIOTHYecKasi U INCHUXOJIOrHYecKast
cuctema [1,2]. Crtpecc dBaseTcd HecnelnuPpUIECKUM
OTBETOM OpraHu3Ma Ha pasiudHble 3¢dekThl. Bce
NPUYHHBI, BJIMSIIOLIVIE Ha Hac, BBI3BIBAIOT
Hecnenuduyeckue NOTPe6GHOCTH B LeJIsax
OCyLIeCTBJIEHUs] THOKUX OYHKIUMH H TeM CaMbIM
BOCCTaHABJIMBAIOT HOPMaJ/IbHYIO 06CTaHOBKY.
[Icuxosoruyeckass ajanTanuss K HOBOMY CTpPeccopy
OCYILECTBJISIETCS NMyTeM H3MEHEHUs] U KOPPEKIUH
MeXaHHU3MOB pery/jaupoBaHus [3]. JK3aMeHalMOHHbII
CTpecc sIBJSETCS OJHHUM M3 NMPUYMUH CTPecca, KOTOPBIH
HPOUCXOAUT Yy CTyAeHTOB. OuyeHb 4YacTo 3K3aMeH

CTYZIEHTOB Y IIKOJIbHUKOB 3aQHUKCUPOBaHbI HAapyIIeHUs
BereTaTUBHOU peryasiuuu CcepAevHO-COCYAUCTON
CHUCTEeMbl, TO €CTh ydallleHHe CepAeYHbIX COKpalleHUH,
MOBbINIEHHWE APTEPUANBLHOIO [IABJEHHS, TOBBIIIEHUE
YPOBHSI MBIIIEYHOW U IICHUXO3MOIMOHAJbHON Harpy3Ku
[7]. TpaaumuoHHO B  KayeCTBe  BereTaTHUBHBIX
KoppessiToB  (peryysisiTopoB)  MCHUXO3MOIMOHAJIBHOTO
CcTpecca HCIOJIb30BAJIMCh [IBA OCHOBHBIX IapaMeTpa
CepAeYHO-COCYIUCTOH CUCTEMBI: YacTOTa CepJeYHbIX
COKpallleHU# U NMOoKa3aTeJsH MOBbILIEHHs apTePUaTbHOTO
JlaBJIeHHs], YTO I03BOJIIET OLEHUTh XapaKTEpPHY U
napacuMNaTUYEeCKYO aKTUBHOCTh BereTaTUBHOM
HepBHOM cucTeMbl npu crtpecce. I[locie BBeJeHHUs B
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H.C. Axmag, A.A. basianaHoga, Y.K. Keaaurysiosa
AHATOMO-AHTPOII0/IOTHYECKAA XAPAKTEPUCTHKA JIETE ¥ C YYETOM BO3/IE HCTBHSA PAKTOPOB
OKPY>KAROLIE /i CPE/IbI

A.K. Beucé6ekona, C.A. Boikbi6aeBa, E.10. Yinaunckas, M.C. !(aﬁﬂapﬁaena, M.XK. lllepTaeBa
CTYJIEHTTEP/]IH TAMAKTAHYbBIHbIH HHTE/IJIEKT JJEHTEUIHE OCEPIH AHBIKTAY

A.K. Beucé6ekona, A.H. Ko:kaxmeTroBa, ®.E. OcnanoBa 5 5
HUHTEIrPHPOBAHHBIE I[10/]1X0/1bl OLJEHKH ITIOTPEBJIEHHA COJIU U COJIEHOH ITHII[H B KbI3bIJIOP/JMHCKOH
OBJIACTH

A.IIlL ByKquBa, I'.A. AppiHoBa, M.K. ’)KamaHn6aeBa, A.A. ’JKaHaeBa 5
TAY-KEH BAUBITY KELIEHI 2K¥YMBICIIIBbI/IAPBIHBbIH EHBEK )XAF/JAUBIH THTHEHAJ/IBIK TAJI[IAY

I.Y. Jxxy6anbimena , .M. YcaraeBa, M.M. Ycaraes, I'.b. ﬂapKeMQeKOBa
AHAJIN3 3ABOJIEBAEMOCTH CA/IBMOHEJ/IJIE3AMH B ATbIPAYCKOH OBJIACTH

C. 9mipees, K.b. Belicen6uHOoBa, A.K. U3ekeHoRBa, C.M. 3ukpuspoBa

JKATBIP MOVIHBI AJJEHOKAPLIHHOMACKI )KOHE BACKA JJA AHOTEHUTAJIbI KATEPJII ICIKTEP TY/JbIPATBIH
AIIB-UH®EKLJHACBIHA KAPCBI Y)KACOCIIIPIM KbI3/JJAP/Ibl KOCIIAP/IbI ET'Y/]I ¥/ITTbIK KYHTI3BECIHE
EHTI3Y/JIH KA’KETTI/IIT'H FBI/IBIMU 2KOHE To>KIPUBEJ/IIK HETI3/JEY

A.M. Opassim6eToBa, H.JK. lapmen, M.C. MycuHa
BJIMAHME 3ATPA3HEHHA BOJOUCTOYHUKOB B PETHOHE II/IOMIOHA A/JEPHBIX HCITBITAHUH «A3TbIP» HA
3/]JOPOBbE HACEJIEHHA

A.M. OpassiM6GeToBa, H.C. Axmaza, H.B. AGubipoBa
COCTOAHHME 3/J0POBbA HACEJIEHHUA PETHOHA I10JIMTOHA «A3I'bIP» H KAYECTBO OKPY)KAIOLEH CPE/bI

A.C. Pakumuesa, ’K.1. CamcoHoBa, U.B. KosiombineBa, /I.M. KamaineB
OLIEHKA COCTOAHHA H PA3BBUTHE [TAMATH LLIKOJIbPHUKA

H.B. KoxxaxmeToB, M.K. XKengep6aeBa, A. 7K. Mosigakapbi3oBa
BJIMSIHHUE YPAHOBOH MTPOMBILIIEHHOCTH HA COCTOSIHHUE 3/]J0POBbSA JIIOAEH BJIM3JIEXKALLIUX
HACEJIEHHBIX [IYHKTOB U I[IPOBE/JEHHBIE CAHUTAPHO-IIPOCBETHUTE/IbHBIE PABOThI

P.3. BopaH6aesa, I.T. TameHoBa, II.K. HmyoBa, J/I.H. Man:xyoBa, A.A. Bazap6aeBa, U.A. Typyc6eKoB,
B. E1u6GaeB
OCOBEHHOCTH ®YHKIJMOHAJIbHBIX HAPYIIEHHH )XXEJIYIOYHO-KHIIEYHOTO TPAKTA Y IIKOJIbHUKOB

JIABOPATOPHAA MEAULIMHA

I'.K. A6uioBa, 9.M. 96i1kapim, I'.C. UpmyxameToBa
CHIMTHIE ITIEHKH HA OCHOBE XHTO3AHA H I10JIH (2 - 3THJI - 2 - OKCA30JIHHA) /1/I1 BYKKAJIbHOH
JOCTABKH JIEKAPCTB

A.A. A6ub6aeBa, A.C. Tapa6aesa, 3.2K. buranosa, [I. Ep6oJar, B.T. Tyiie6aeBa, J.A. lllypaneB
IPPEKTUBHOCTb AHTUTEHOB MYCOBACTERIUM TUBERCULOSIS B IMATHOCTHKE TYBEPKYJ/IE3A
HUMMYHOXPOMATOTIPA®UYECKHUM 3KCIIPECC-TECTOM

I'.A. A6pamos, H.Y. Tanku6aeBa, K.T. lllakees, U.B. BeiilHnkoBa
TIIATOTEHETHYECKAA, IMATHOCTHYECKAA H [IPOTHOCTHYECKAA POJ1b BHEK/IETOYHBIX HYK/IEUHOBBIX
KHUCJIoT

OAPMALNA U PAPMAKOJIOTUA

A.M. Nuraly, S.Kh. Aknazarov, Esin Apaydin Varol, Z.B. Yesimsyitova, A.S. Kozhamzharova, U.M. Amzeeva,
A.Zh. Mutushev, K.S. Bekseitova, S.N. Abdreshov
DEVELOPMENT AND RESEARCH OF HEMOSORPTION MATERIAL WITH A HONEYCOMB STRUCTURE

U.Amzeyeva, S.Aknazarov, 0.Golovchenko, Z.B. Yesimsyitova, A.S.Kozhamzharova, K.Bexeitova, A.Nuraly,

A.Mutushev
WOUND HEALING PLASTERS FOR THE TREATMENT OF BURN WOUNDS
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