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Abstract
This article describes the results of clinical blood tedtecting the degree of severity of the inflammation
process, as well as the level of intoxication due to purulent inflammation.

sdzt yjorj SpEm®@d, Cddddui mMid?2 O0dOdzdL GCttsed, cdzts? dztsy
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Abstract

In this article, we investigated microorganisms that are capable to cause biodeteriorations of paint and varnish
materials used in tempera painting. Samples were selected from the halls of Rus Ancient (Ramtieg 56, 57
and 61) of the main historical building of the State Tretyakov Gallery (STG, Lavrushinsky per. 10, Moscow); the
collection of cultivated microorganisms was created and used for infection of separate "layers" (prepared in a
restoration workisop of STG), representing varieties paintwork materials used in tempera painting. All tested nine
major fungi isolates demonstrated the efficient growth on the surface of the most investigated materials. We char-
acterized the growth inhibition on sturgedneylayers with sodium pentachlorophenolate antiseptic by micro
Fourier Transform Infrared spectroscopy. This was revealed both in the more intense absorption of amide | and
amide Il bands (in samples with antiseptic), and in the appearance of additiodalib bieaffected zones (in
samples without antiseptic).

sdzf yjor j shdgfqg @:dzO" y do s dm' -y shfe] Slstg Ay s ®'S.

Keywords: tempera painting, biodeterioration, /% spectroscopy.
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Abstract

The stable operation of a cob#dtritic catalyst modified with zinc in the alkylation reaction of-gjfe-
thylphenol with methanol was studied. It is shown that the stable operation of the catalyst under the selected con-
ditions depends on the methanol concentration in the feedstock and is 200 hours, and with regenerations of more
than 1000 hours.
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INVESTIGATION OF MOLECULAR BIOLOGICAL MARKERS IN OVARIAN CANCER AND
DEPENDENCE ON THEIR RESULTS OF IMMUNOCORRECTION WITH USE OF
EXTRACORPORAL IMMUNOPHARMACOTHERAPY

Tillyashaykhov M.N.
Professor, Doctor of Medical Sciend®@rector of Republican Specialized Scientific and Practical Medical
Center of Oncology and Radiology of the Ministry of Health of the Republic of Uzbekistan, Tashkent
Kamishov S.V.
MD, PhD, senior researcher, chemotherapeutist
Republican Specialized Scientific and Practical Medical Center of Oncology and Radiology of the Ministry
of Health of the Republic of Uzbekistan, Uzbekistan, Tashkent.

Abstract

The purpose of this studywas to study the expression of molectbalogical tumor markers in ovarian
patients as predictors of accompanying immunotherapy against polychemotihatgnjals and methods.The
greatest effect in increasing they&ar survival of patients with ovariaancer was provided by a scheme of ac-
companying immunotherapy, including EIPHT with plasmapheresis: this effect of the method was manifested both
at positive and at negative levels of oncomarkers examiReslilts. The analysis showed that the study af th
correlation of the tumor markers level angdar survival in patients allows to conclude that the positive level of
p53, VEGF and K67 in patients with ovarian cancer, along with high proliferative activity of the tumor, is the
basis for carrying outaompanying immunotherapy with EIPHT, which can significantly increase the effective-
ness of standard antitumor treatment regim€osiclusion: With a positive level of oncomarker data, along with
high proliferative activity of the tumor, it is possiblerecommend carrying out accompanying immunotherapy
with EIPHT with plasmapheresis.

Keywords: ovarian cancer, immunity, moleculbiological markers, immunotherapy, polychemotherapy,
extrcorporal immunopharmacotherapy

Topicality. At present time, various genes, pro-blood cells of the immune systerteukocytes. This di-
teins and other compounds have been identified, whirection of immunotherapy has great prospects in onco-
are considered as additional prognostic factors in plogical practice in connection with the possibility of re-
tients with malignant tumors, including those with onmoving the consequences of cancer and chemoradia-
cogynecological diseases. They are desighated as tion intoxication, and also activate its own system of
munologi@al and moleculabiological markers. At the antitumor protection of the organism [B357;8, P.1;
same time, much attention is paid to the study of m9, P.1597. However, in the literature therevery little
lecularbiological markers that characterize apoptosi:information on the use of the EIPHT method in the
cell proliferation and angiogenesis [B.1293; 2, treatment of cancer. Many methods of immunotherapy
P 4385;7,P.707]. These include p53, B2, Bax, Raz1l in the field of oncology are used empirically, we note
KI67, YEVP, He2 / neu. Discoveries in the field of celthat there are no clear criteria for indications and con-
biology and experimental oncology have determinetraindications in the treatamt of malignant tumors of
the development of a new section of oncology. Mar various localizations. Determining the optimal doses of
mechanisms for controlling cell division and apoptosi:drugs, the sequence of various effects on the immune
maintaining genetic stability, ways ofgsial transmis- system, their duration, and the influence of immuno-
sion from receptors to the nucleus, etc. have becoitherapy methods on the immediate and lergn re-
known [2,P.1293;3, P.1419;7, P.707;8, P.1; How- sults of antitumorherapy, require the efforts of many
ever, in the specialized literature there are only singresearchers.
publications devoted to the clinical significance o Based on the foregoing, the aim of the study was
these markers in patients thi ovarian cancer [1, to study the expression of moleculziological tumor
P.1293;2, P.1293;9, P.1597. Immunotherapy with markers in patients with ovarian cancer in the context
time can be the most promising method of treating tiof accompanying therapy as factors predictingdise
mors, as it is physiologically adequate method, restcease.
ing the natural strength of the patient's body to comk Material and methods of investigation Molecu-
the neoplastic procesind infectious complications, of- lar biological tumor markers were studied in patients
ten arising in the treatment [®.357; 7, P.707; 10, with ovarian cancer (OC),ENo.1Mo stages (HIII clin-
P.243. 1t should be noted that, unlike the usual mettical stages) who were admitted to hospitalization in on-
ods of immunotherapy, when immunomodulatinicogynecology and chemotherapy depatis in 2009
drugs are taken in the form of tablets, or are admini2014. Immunohistochemical methods of investigation
tered intramusdarly or intravenously, the use of extra-were carried out on histological preparations of the op-
corporeal immunopharmacotherapy (EIPHT) methocerationalbiopsy material of the primary tumor of pa-
makes it possible to selectively select directly from the
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tients, obtained before the initiation of therapy. Sansamples of lightell ovarian cancer, the presence of
ples of tumor tissue were fixed neutral buffered for- HER2 / neu amplification in 14% of aas was shown
malin with conventional standard wiring and paraffir[8,16]. It turns out that at a rare frequency of HER2 /
waxing. Histological preparations were stained bneu overexpression and amplification of its gene in the
usual methods and immunohistochemical studies wegeneral ovarian carcinoma group in a subgroup of mu-
performed. Paraffin sections were dewaxed and retcinous and clear cell carcinomas, this receptor is much
drated using a standard pealtire. To visualize the im- more common. The-gearsurvival rate in the control
munohistochemical reaction used DAB + systergroup of patients when the HER/ neu marker was
[DakoCytomation, Denmark]. The staining resulte x ami ned in the control g
were evaluated using a light microscope "Leica" (Genegat i ve | evel and 59.2 N
many) under magnification x10; x20; x40. For th¢Accordingly, in groups with immunotherapy, this indi-
marker, the localization of stainirig the cell (nucleus, c at or wabs. 26 A.p3 <N . 05) and 75.
cytoplasm, membrane) was evaluated. The number< 0. 05) at a negative | evel an
positive cells was evaluated in zoos containing the7 8 . 4 N 2 . 7Wih i(s positiv® val0e5 The ep-
maximum number. In patients with cervical cancelidermal growth factor receptor EGFR is a transmem-
monoclonal mouse antibodies to p53 (clone-D® brane glycoprotein localized on chromosome 7p12.
Bcl-2 (clone 124), VEGF (clon¥G1l), Ki-67 (clone EGFR functios via dimerization, activating tyrosine
M1B-1) (DakoCytomation, Denmark) were used in imkinase, by participating in the regulation of normal and
munohistochemical evaluation of p53 expression. Inneoplastic cell proliferation. The EGFR receptor family
munotherapy in the complex of standard polychemconsists of 4 members: EGFR / ErB1 / HER1, ErbB2 /
therapy was carried out in three groups of patientNeu/HER2, ErB3/HERS3 and ErB4 / HERA4. In normal
group 1- 28 patients without immunbgrapy (control physiological conditions, activation of HER receptors
group); Group 2 32 patients with OC in combination is controlled by temporary low expression of their lig-
with extracorporeal immunopharmacotherap'ands. When cells are transformed, overexpression of
(EIPHT); Group 3 34 patients with OC in combination these proteins and an increase in the number of recep-
with EIPHT + plasmapheresis (EIPHT + PPh). tors on the cell surface are observed. EG§-Rresent

The results obtained and their discussionin in many normal tissues and expressed expression is ob-
ovarian cancer, the highest rates ofeéar survival were served in solid tumors. According to literature data, ex-
observed in patients who underwent EIPHT with pla:pression of EGFR is observed in approximately 40% of
mapheresis. Thus, in the control group of patients, timalignant tumors of the gastrointestinal tract, lung,
survival rate with neg a tovary, uterus [6P.8878. When examining the EGFR N 4. 2 ¢
whereas in the groups with EIPHT and®HIT + PPh marker, it was shown that, with its negative value in the
thesevaluewer e 75. 4 N 3. 8 ( p >group withoutimmunotherapy, theygar survival waé %
(p> 0.05), respectively. With a positive value of thisor6 8 . 4 N 4. 8 %, -&r8d 4atN & . @Ms i tliny
comarker,they ear sur vi val waseEl PHT group, the correspondin
control group without i 49(q>005and®. 7 N 4.6% (p>N 04.015) ,
(p <0.05) a ipd> 0.65} forGroups v@th group with EIPHT + PPR76 .8 N 4.4 (p <0.
the use of immunotherapy, respectively. Thep53pr6 9. 0 N 4.8% (p> 0. 05) .
tein, being the product of the TP53 tumor suppress One of the most studied indicators of tumor
gene, is expressed in all cells of the body. In the absergrowth aggressiveness is cell proliferation, which can
of damage to the genetic apparatus, the p53 proteirbe assessed using the mitotic index and th@&index.
in an inative state, and when DNA damage occurs, tt The Ki-67 antigen is expressed practically in all phases
DNA is activated. The result of activation of p53 is thiof the mitotic cycle, and accordingly reflects the prolif-
stopping of the cell cycle and DNA replication; with zerative tumor pool. The proliferative index of-B¥ is
strong stress signalthe initiation of apoptosis. Viola- considered as an independent prognostic indicator of
tions of the mechanism of apoptosis depab@ent can recurrence, general and eésefree survival, a predic-
occur when the key gene of this process p53 loses tive factor for determining sensitivity to chemotherapy
function. Increasing the expression of mutated p53 in(ChT) and radiation therapy (RT). The-BY index al-
tumor is accompanied by its greater aggressiveness. lows to assess the degree of malignancy of the tumor
the number of tumor cells undergoing apoptosis dand to predict the course of the disease together with
creases. In OC, according tofdifent researchers, mu- other factos. It has been shown that a high level of the
tant p53 is detected in more than half of patients alreaKi-67 index is associated with an unfavorable forecast.
at the early stages of the disease. In some works (In particular, with a high level of K67, there is a dete-
voted to ovarian cancer, it has been shown that the arioration in the indices of disea$ese and overall sur-
plification of HER2 / neu, occurring in 280%, indi- vival in patients with breast, ovariaoplon, bladder,
cates an unfavable prognosis of the course of the dissoft tissue sarcomas, etc.
ease. However, there are also conflicting data, so t Conclusion.In malignant ovarian tumors, in most
practical significance of HER / neu testing remains cases, a high level of K67. The Ki67 tumor marker
controversial today [$.14197,P.707;9,P.1597. Re- was not detected in tumors of 6 patients who had a 5
cently, it was found that some mucinous ovariancarcy ear sur vi v al rate of 68.4 N
nomas have amplification of the HER2 / neu gene aiAt its positive level in the group without immunother-
overexpression of its protein [P,12932,P4389.In apy, this indicator was 41.8 |
recently published results of a genomic analysis of tEIPH and EIPHT + PPh at negative-&7, survival
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rates were 78.6 K 4.5 References 9 %
0.05), respectively, and at positive5 8 , 9, 3N | 1. Adams S.F., Benencia F.

<0, 05) and 62,4 N 3, 5% (Ilmmunotherapyorovarian cancemwhat are the targetss| o f

PA index, which was calculated from-&i7, the 5Syear

of the future?// Future Oncal-2015.7V.11. -N9. i

(p>

survival rate in the group without immunotherapy waP.12931296.
67.3 N 5.7, with a high 2. Begley J., Ribas A. Targeted therapies Iton
with immunotherapy, fyear surival at a low PA index improve tumor immunotherapy /Clinical cancer
was 78.2 N 4.8 (p> 0. 0S5 research-2008.iV.14.iP43854391. 0.
witha highindex6 6. 2 N 2.8 (p <0 3. Bookman M.A., Brady M.F., McGuire W.P. et
(p> 0.05). Molecular biological markers p53, VEGFal. Evaluation of new platinurhased treatment of
and Ki67 were present in most patients with OC (83.:regimens in advancestage ovarian cancer: a phase ll|
86.7 and 80.0%, reectively). In this case, the markerstrial of the Gynecologic Cancer Intergroup // J. Clin.
HER-2 / neu and EGFR were detected in 20.0 arOncol.-2009.-27 (9).-P.14191425.
30.0% of the patients, respectively. It was shown th 4. Charoentong PAngelova M., Efremova M.,
the positive level of p53, VEGF and-&i7 markers had Gallasch R., Hackl H., Galon J., Trajanoski Z.
a noticeable negative effect on theéar survival of Bioinformatics for cancer immunology
patiens with OC, in the case of HER/ neu and EGFR, andimmunotherapy/ Cancedmmunol. Immunother
this effect was not so pronounced, indicating a small2012.iV.61.-N11.7P.18851903.
prognostic significance in this disease. The greatest 5. Cheever M.A. Twelve immunotherapy drugs
fect in increasing the-$ear survival of patients with that could cure cancerdimunol Rev-2008.1V.222.
cervical cancer, as well as OC, was pded by a 1P.357 368.
scheme of accompanying immunotherapy, including 6. Cohen C.J., Zhao Y., Zheng Z., Rosenberg
EIPHT with plasmapheresis: this effect of this metho&.A., Morgan R.A.
was manifested with both positive and negative leveBnhanced Antitumor Activity of Murinéluman
of expression. Analysis of the correlation between thidybrid T-Cell Receptor (TCR) in Human Lymphocytes
level of cancer markers andy&arsurvival of patients Is Associated with Improved Pairing and TCR/CD3
allows us to conclude that the positive level of p53Stability //Cancer Res:2006.1V.66.1 P.88788886.
VEGF and Ki67 in patients with OC, along with high 7. Costa F.F.Le Blanc K., Brodin B.Concise
proliferative activity of the tumor, may serve as a basReview: Cancer/Test Antigens, Stem Cells, and
for carrying out this category of accompanying immuCancer //Stem Cells:2007.1V.25.71P.707-711.
notherapy with EIPHT, which can significantly in- 8. De Felice F., Marchetti C., Palaia |.,
crease the effectiveness of standard antitumor treatm Musio D., Muzii L., Tombolini V., Panici P.B.
regimens. It should be noted that, with a positive levimmunotherapy of Ovarian Cancer: The Role of
of oncomarkers, along with high proliferative activityCheckpoint Inhibitors //Journal of Immunology
of the tumor, it is possible to recommend carrying otResearch-2015.1 P.1-7.
acompanying immunotherapy with EIPHT with plas- 9. Emens L.A. Breast cancerimmunobiology
mapheresis. driving immunotherapy vaccines and immune
checkpoint blockad# Expert Rev. Anticancer They.
2012.iV.12.-N12.i1P.15971611.
10. Gajewski T.F. Cancer immunotherapy //
Molecular oncology-2012 i1V.6.11s.2.1 P.242 250.
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Abstract
In the implementation of measures to effectively protect the health of workers in the dust professions, the
knowledge of the hazard class and the harmfulness of working conditions play a leading role in terms of the fre-
quency of exceeding the maximymarmissible concentration (MPC) of industrial aerosols in the air of work areas.
For the coal industry, with an extremely high prevalence of pneumoconiosis and chronic dust bronchitis, one of
the most important areas in the prevention of health riskeisliservance of a safe period of contact with the
dust factor. At the same time, in order to justify such measures, it is necessary to know the dynamics of the patho-
logical process in the lung tissue and the characteristics of the body's reaction tst tliadilboth during the
inhalation period and when it ceases.
In the article results of an estimation of action of 2 kinds of a dust of coal at an inhalation within 6 months
are presented. and the subsequent observation period up to 12 mwitththe withdrawal of a part of the animals
after 1 month, 4 and 6 months. with inhalation for postinstallation monitoring up to 12 months.
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Keywords: dust loading, effect on the body of dust of coal; biometric and biochemical parameters of the
reaction of lung tissue in experimental anthracosis.

SMsOdkse CO fesedid . INise ¢ syjdik Mfjydidsqd w©oe
i d otcjHd j EfndZ#B@fdeﬁstGdZHﬁﬁ]dfzisacﬂ'W:UZJStGJHer" d
WOClktstlz, thMtej ddzs B dORIsY ths@®n sz ¢ tiedLdejd 59, BEGE
dzj B 2O s tod W Isdats §  § dgahded s Didkias 8 o jdagjvadeljd 1 ue@®e v L dzj da
@Ok drr & LOBGdj o Odedle jfim dzj o 52 L lsdmsdscdd
fskjtej? btzHsmismtss dshisd d twOddzj 2 ddze Odzq -

i 2 LOstagjdBjshlgGR ey dzf O-" Hjdzjdedj daj tej M j dede™" Jd 2.6 Odzj j
Histetso W mOBSB&dQquﬁmﬁmﬁﬁdWBdQ e tsd dats?

d COC-sg Rdedbwj Gz Bdgts s P& Mk ls b ls okl § HsMisOlssydy 2 5Bl
dazOCIlsduyi ME sd3 dzOf oD dzgztey o § , msmt@x@jdz;iz 9 Htetsy,
i ssHsdEsedY Yy & d dzskiste O & dyif dede'd dig fdisOs df e tf s ls d dzg
RO dz' dzf 7 -5 ]0O Bifstelj o O Bl ©detsils ! ' dzj o scts Y OSsLO ¢
r dzfa ST deOdetd € dzd oG Oz geS Y dzj drf Esydes? sCOdzd, Bl
ydtsddz & HeL fkls) deshipjdsdy L ise®dEdg b e s L 88 fistelkz C k
Bjdzj 56 [ 6, 7]. BtetsdidsO d +&YdLj & .

, d i3j dedets tsGteOdzed uj &zif gz' { fipls @le@iaf d{dsg] Qzkzv- y d 5 dzdzts 2 d3ts
LHj2Msodw 5 dzj o tff Gt o WRED TASOED dzts % tls YO daf t@F SO 54§
wo[8, 9], ds {f chPSasdvy pad® e B3P tiztied d MO defidziske 5 £ G C
(&f\éddimfr?w 5] dgls fiylo@iig € Odizlzy stg&O-9 L Oddiz3smew L ! ) o j dzd y
Is 4

ot
©
=
&

O 003G N
[7,.5'“ g

F-FEREFC-IITING— "
QYo @ Ssﬁ_r—ﬂ.k}m‘

SEN®EQIQ@TIC®E O
“0 IFoIFGIIGI "TAGS

o,

Neg @ og

Q.
“Hhong

dj ikse d a3 Is WHaxfo , tc OLfds'L D tsidts Qd mH df ol jOcdzw dgts[fy Is d

HdgdZOBd Sk ftosyicififf@ Od jaadats ydes?2 IsC Odzed o
dzc Oz ydd d f§td JJ RYESYE@&E] dEose isds) 650Isj tsd O
9" Wpo dzW s ZOodetsdzj j L dzOYdedz'jj HdAVte zd fif e jvH HpsO ded v H j 2
W odzj esydats? IsC Odzd ffrtedfd oSHO dfj Qledetde Sz &ts diz2v dzts? dzd B dzd L
JHHAWditg e O dzdzets EZydlsss@ise L dgQe j(HBAGE d cuvve d ¢cse),
JY Hi2Mmkeadw dzO0 wtged@dzd Lify.J € OJ dstsMmis(d : mMdzOB s j € O
&ZOdzdL f tsfmdzj Hdzed =7 d fi)f)dzjzrctdodd dizf s v RIO4cEfCEds v éz j sy o |
yd.2 CdlsdCj,; SCCmbksh d2mw-§tcgosd s5C M. )

vdJSEMNd] fEBAEZIJSOYdd o Bdevdg w2 toid do j < tsSoligty addBdid d . I]BO fts8B
tcts 9 Odz O tjh jdedj o s tcsdgsiots de diE diiddz ( Hds dzts - o-@ydr'sils 9 - 8 %
stekHO o Ekfmdzseodwrn toj Mistekz Misetg dad®Y d d ) & cdedizr WafsB ﬂﬁldslm;tex@dzq’
B3r M odzj dedes@r®qd ;[ OMUsls flesh JBRHEHEdz0dzC g Bded v f Rlste8Aac@W d - 8
ydmMeskk i Oszdils .

I %11
I

=TSSR0 N0 a0~ 0F
§OR

reggearegg

e HEQAIFFOIGI G
L
7}



Znanstvena m®XWlI |journal ~ 23

[sHjdz2 1S jteddzj dals Odz' 2dd s tcQ dzlgth) Bt ic@®,0 Offizf j 5B j I3 9 HisSH
iz § dedzOW dzOdzd [ 10] , { toj Hsshigasd Iy talrioj © d£OC ©f 1taidW i yooBjtsdglss @ H SR/ o
ffesCd: 1 d&ifm., 4 d 6 3 fip. Oddddzcaodrideizinysfog 2o ™ oS Hi dy| OHY IsidO dgcf™ (.
otslsdzr 7 9 o9deoaOted?2 Hdv f tshddsjxy h jdeisf e sLdoHQ ddgd WH v te Oy J
sjujddj 11 &jiMmsislss] lsibe jogjdhs. rulgvds o 1 wendzjddgfierlz M Cmfr s W Iz dz¢
O 51 & 58 0T O d ' HONES " jPupkhd” 4d i ( dRj NS e |
®BiMm. ) dO BLcOddL . [ OB shkPlsdcdd i fBy L jf Loy G ErayRic]
MOy -a( £§®YHES? ctekffj) { skddjstcEB dzdsistc ! dEdizis@ drelz- sy j dzd o O dzO iy
ydd fts 4 yoOmoO JxjHdz odats o5 ldafO'L 1p O leldy dzty etz U pMId ALd ded g3 6zj dzd
Bifm. o ojtsdSOd d 7tk dpgods 20 7§ g jled®in € Sshgnjste d d3j.dzls O dz dz' &
JtsWtefr]CtsGts ) oL BN jddjdB XU cbksl B@iph dd daHspeOfiad2- 5B tcOB Ol
Odz’ dzf 7 HBHBJS OR. ssdzstots dz @zBY & @®tzd G W tidedetRs di I50Is d Misd € d
dZOR sHd &zOM! o lsHjdz' dets?2 ozl siy@Odgd yd 3 sdggzdz= 9" B Ste

steOydd §rdd o frdzjer n C@Isljj*tsr@ﬁdz@@sdz[smsdquEJ]ded[Ofr]fr]qqlsf
slsptstetsds L Ofr dzj dedetsets o tsLteZGBOO M WHECbssmis iR MBOJY §r dzd
dz/ 3d dz. dz© Wid dx10s.tey dbhfmip] eMmeztb sk dzb H- (%) , d&Bje"dna ftejor hj
s h j2 §rdd sftjH]jdvdd (fshidonihgs ks del ustogsidisjde dg-@m s O
ds?2 Yot ydd (-Fuie)siesdHERSEE ZOC ST dj dd 7 YoMtk (§t
WteOC yds Codzstesdzd tetso Odzd dsstdsyedis df 1L @B rsdrjo dedets Gl  ded d3O dzd i
PBLHERO Mt MCstesmis: s, B dodiidSs 521 S st Gf teadfels JC Q&A@ R PosHetsTE@s 0 52
zOB stcOIsstedsr = B dzli D, 18" fip/Isthtfied. jodsodissdn dIls j dzr des C sdalstetsdzv L ¢
dzddzj A @s375 a3/ MjiC. ). 17 dzjleokos € rinid ds'L =8 X @ o HidgpdfQjeds o ¥ tc O -

te Oy Odzd , CO¢ ftosdLojH]ddyjdede®C Off BEDc syl desls©OL 6, 0 HTES
ydd §rdzd, d&e/ B33, dzO Bl jlakkjotssjLdadets: Og ' By j dedz®W j (Y Oc Jtelz®
YjtejL BtecOdyr HMoOdedw € torynd o tlOdz'tsds Hy @azdis 3 11 ted s 04 tofipls j
ddec Oz yd f4 (ckjodd ik, B.2 d o yJ datle®&" L Q64 Oddtelzé s Mo " j 80% X
6 ®jifMm. ). utsHj thGdfydas? dsfz@ugd dzff 6§ OW Jydj desO Ctstetej dzv yd
COOR j Od d& 7 dzd BY skzL &zO T BOfep uz[ Odz fnoe v &) stz szt

Guest, 1976 [11] o dOh j AzcBisHGWAORIQ Y qIdT t§ ALy dzdzts P dzs - W W j €
Yorh jafmw o bkHdddj ddd it =806 sStsdzls @SLIse) daj disf (s s CiPL Ols j dzj
cdHtesddL s hddi3 Ocjdstsdd ( MHoddzO| CIC)OS H gt B dzdets @ E3d tots o O dad,
tOMmlso stej dzdVv L sdz' dzese 5 tsldlstsld G @zde d £ls CCOAAls tc syl ts  drjj dzj dzdzts dziz
Oy Odzs ! dzO@ MsH | tey Oded d §H tdadQ dzde" G ff usISIsO Lo Cilxigigtlz j frteQ dHl- B G3dlzts 3 §
dzs 8 MCtstetsMmis! orojHjddw 5 dzdsdalz yBBiddy 1, oL zwOts OB d dr |
sjtedL o Odzd Mmtcj Hdzj A3 MW ydzlzs 1L @u pag»p T 12 € Odd te®r dz§ Selzyj dals e O

cdn, co¢ % dBOMmMr ¢ i rdapd sRo R CHfssd yg Pz dzdzsc s k6 dz
tOmMMmudlsr e Odzd Mtej Hdzt ¥ MCHOETglHE] siso L6 Skd MBEE] &G Odf | BB £ d
LO o Mwy, %. HdMY jemdzes?2 WO ydd ot oL o jhj

rdzv sy 2 d c®ed ydd - Bzt oz S st d3: -4H22v2 BHo 1 ishg BEC M.
dzr = BftejHjdvdd BOMMEz o dzOy=ls e jdgfpltodjrdzdzts Ok df@ S Odzp: C O d
sjdz2 ©OLHW©OY O hdn Mo 52 Mistel M wzdd y s Mz iz CdGidz dzfj dZe O dzv y d «
CdaH dzv  tsyj dz df tclsdizid ¥ § ted2ts  ocds A (OEs -5 dz0 Misilse jIsMise j dzdets Mt
yj Mmtse; Mstsldsh jdeadj BORPAR8, 6 dz@y dz95, 2 B LFs L O 6 &Bjf
Zd B skL dzse, COC fsCOLOLJ@NMOdE S hd dzj 6y etz i ¢ O eAfls gzt
WiClsoL dzjtexs [ 13, 14, 15] .4 J paffiasj H ji ozv ded dzf qif ez dzH sMists o j to dzts
sBhidr {WdtsteOMmise sted d3’ = ded fgfHse @ YMBte &G fhd j § dzeg Odz" ydd ¢
Of f OttOIlsj wsEMdzjls©) d Mt joH{dad Isyjjde jdg' ~1 B @ fAf 0 m3p|25|\|3 45d
Cydes? COded [ 16, 17, 18R Mm. uBQﬂt@ﬁ@l&dﬁ3Wﬂ3«thqq(&&WtﬁN3 6 d3
dzZ" = BJ dz¢ B9 (ﬁ]deJtctsl]’tstslsquzisﬁlNZtsmifgdz;tj,@(adzq’ fs fB-
iz sCMdftesdddz ([sdegoe | BAOMmefid®SHzd dff d3j dzd i)' st B j alddzisdyls ] .
L zOMmse deg@sH dW¥ S Oydd | J dzr WOdgsksdzd J PLBY o dzOB LOHJjY SO T ¢
teOL dzd y J M tehdds CMdY tcdzyedss dgzi QOYBOyYd e @@z dd: Mstsise
H ts dz¥ tOfmMsested 3" = ¢ Md{ cisEzdYzmB HEEH PN & 8 daggo 52 + C i sL
Ctse . I smMitsd S CdzdzOG | dag® ¢ 4 dzff dzd tzO fipldzd y @'dzin v ;0 ssMsB § dzdets
dZsC dzO0 8 wOL dzsdzz Mo w L Odz (I, 3W3z%zC tyteltg 12 d soipj L GG Lo, fds@ipls z §f O dzt
GOdzd, ylsts ‘ddets jsisiasing sy @mzdvjdzd(jdzc Bdif L XY ¢ Bslsdshdlsj dz¥ dzts d3l
®e BOMMr Mezodr djctda) dPjlf s@@i O wbsdsOfgethy Cq ¢ dzg
Btesdzrn dlstsej dzdes iz  WW j S s MO @z DL 3 Dedfiselzs G4 yYlss o
MeHjtey0dd (o fHjtiMuil] MEPHN? HBPEORdEGEZ-IDHMMEycd 7 d
Cdr) MmMzeEydls 0L 0Olsj dzj &3d dzaf@ dzsGd dedets 6 sMisitg R lsdz@ v ¢ f zOIstsé
[19]. CsCfm., d BssOsdovdgdef JjJ IstcOdzit

vsfrisdz = d Sxdiastclsdr! BzzcEg JsdSds dzO0dz! dzf § 2 dzd dsW sz dzr . v 0¢ B2
BJLEBAdsSOCIsdzs? fdzj o BcslsORtscteOVdd [ o9 BsHdWdEOydd



24 Znanstvena m%XB|I journ

fOssdtsedui MSdd d ~OLOCIs Judby danld o fesbpls ' S e &g - ftod Mt
esmw Eedv, COC Btdij ydkse]gdidgzsz.c dys ot sifists ¢ s8N8 d3j
hjets afSJHszdW fr dzd € ¢ ikdsd ditwasfnydz@ cuizp2 ffls o dzf ¢ B Bz " ts2 H
ftod oMmjn r dzjor 2, 5@l Ol fap) ip¢ B8 kcedv (MesS 6N3 d3j MW
Yy tdjteejlsdui misets. [BJ Mfzddzs ¢ G§ trdiigpOssy 8 "eddjeoj'da HEL
Isjdzt dg" 2 fitdtsH BJbdsed WiinSdssHy ff tdsbsdsre g JsHnjsded Wedzts 25, 6
fted MiejHdzi?2 oJdzdyddzs ' rtefjjcodssdOd jdf & ((Eijtt&Ez4ddB8e o 5B J
d&3d M. ) : fr]tstslsa;lsfr]lsa;dzdzts 3 g 78] Iscfn w7 s, ts7dz Bjts .y j ted L 6 d3i Mw y4 o
rdi?2mlsedd dMmMmdzi Hise Odede” Rizv SBIGOL s of Stfydaed JYO-ftej SO | dzg
Ry dzdzse 5 kG dzv n Otc OF s Q tede'L (Gf+b6My] MBS e stc ] OC ydd daff-BY kL dzts
ftoswodzj dedw ad3dd t6j OCydd sdc@zB@Eg ©uR B @EZEOadidWHfoafsjsdds oz iz h ¢ d
odzzlstcj dzgdzd m st Odztse . 1 Oy s &Ovzd fijz 0 @ dgizdy . s ufideZjOezv)ydedr " j € 5
Eetsdz dets?2 " dzd, o dzjcectsydetkT O @g IsW dzOMdgtnld fds e | OYdIssls s
sde Oydvw -fizpzEWfzeOlsdo dzf "HOflzlzs | Miffssp ketsd dets?2 7 dzd .
Ylsts fftsHIso jtey HOjIsw ko j dzd yjldad jHdy 2d@slipfyrj falk At dd&j &tctso dzj 2
Cdnrn, CL1WHE Oy et s Mkrn ts2kz cdgd ifs B & ipdd@eOdzd 0 O Is Wk WkdaLts s dzr R
dzv y d s dzdzts § otsLHj2MIsady a'difs © dzd M dgisesdsy jHdzlsSeO@zgdv?. s tc O dzdzd C
sBjdnrn tOL dsodHdzsMmisj 2 §r dads dbjGdsiddzditsizdsy jedgddgy fdag sledetsh § dzd v
LoOzs © dzjetsydes? IsC Oded tHwESE 2Mmifduditesjij cls dgjOi .te OMO Y r dzj dzo
sSOdzdv MtsjHdde Is] dz! dztsls ¢ Odzde'dyd ded & grtiel dg, SRS fsSd3dEBY LSS OL Ols §

jdz dzs Hdzw dhlsd dzdese s U d oiss S dyts o {1 J G40 C s£ iy b | ¢ v
yges ftoj ddBlzh j Mise j dzdatsj W ts tdeogofsisits odPBdiny ) @ @ajdatd eits O yd d (6 d

dzj € dzjflshdes & sYON Cso [ 220 Is O SisPls ds WHYT B asded v k2 >|an|5de

B' &z SHJROSCESe"™ &3 o tOL dz jC thipC d J dRiedn®gz wd ds j s, o ff oW B2 L

fsmisddec Oz yqsdedetsds § j e sHlgd.2 WkdzSydq odaj M dzgj ¢ s HfEOdde
151 sz ftoj o Odzd tetso Odzd [ ded Bglzezuptf d Hag) W dz@ Mzl H O j Isfyw . )

GOEH) | ROLOCI] tedzOW f5ls dzdiyls| @ j tsth SEO} dzdajitisls © MBERS j sMiso &z j
Misedw dMmidzj Hiso Odzede” = B lOe Quschd fdedy d ¥ O Mplzth e sMs i H d dzd
bedv dz0 dzj csydez® SCOdz , C e te®y @f 6 ey dzg? |SFiOdspis B -
dsfls! ¢ ©wOLoadlsdy g dL j dsr Ids Lispsiyldad C Ishfpidjsiglse dnjdlslz- dzj SH
Hists BO. BsMls: ¢ SftjHjd dses oL 60N O
|l tOddzd 2 MtesC S MY j tod dpj QisjOdziJdztskj dafj dagjvdzmedjtsse@p HE - o 6§ H dat
BqUujMSdr S 0L Olsgddy? (uOF Py BB o jfuazd. uvhlsOdtse dzj dedj 5O
flsodd ' dd suvildate., dets CEON RN s SfSEs jLdapeEled,: S @R daj o O
bojddujd BBh d2 ©CMdYtsddd oz Isfdzjls s6tzf € sh® EOHa) daj dzd J

s dz
6 OCydd dzj esudes? IsC Odzd twQsiph B3 lcgdio GF tsdgvif . ﬁzﬂsiﬁd:dm $ d 136
Is

kotsteddsr 7 SSMdYftesdddihtH | oy G qif) sasjHde®ts o, t daslcts ds ) OC Is d o dz
Ndls Brils! MmdziHmise di B3 { totsfjtshfiptsedzdHs] fifdidzth Civdsh diytisj' y f-ste dsq e ts-
WduiMmMSdr Bj &ZCBo dzj ¢ tsydssH dis € Gdeds.o j e Js | s difiodj dzt¥ W j € Is s ok
g dz2 N j degfd Isgjladz’ detse s MHY §gz0 e o yjSislded2O0 - dzj uj Bde" = 3 te st
GjdO. [ JOCydw ddfdHtse i isdaisinidadve Aoz ts Al i) dijisizd ©f) Viszj ddg, y d 2
femdijnizs hdj dLdjdd dedv, feeBdi-sied hdd - of taigicisnmd? .

ds?2 kCOdd tBjdn Bfrlkd 7 clizfEnsfhizd Rk sfe@ddd § jted sH
MHodcO®Rd §BC0OLOIsjdzj 2, tsededj2y tokzadeClsy dogd ordEp™h dij\EitslzCHd - Odzd d |
WdBtetse j dzgdzgse s H j 2 Mlso h.6¢BPEIOMGSD | dte A iRz ) ©F s M ; y W d&E dg
dzjc¢tsets, kojdzdude Oj lsmw Costdfisddls jlsddztsgts fpsda@ ctas|fOatddY)Is dd@"- H d dzO ¢
fdHtse, BN jet CMd{sbtdddyds? Ists B0 dd i dj

hjets o MtsMsOs §tdzdzOcj 0 d1 wefb d dz@zow 1 tzd k6 H Y G tzi S i) dzO"
fr dzjots? L CMytLdydd 9ol jeStst HH RMfsloafdw f § tzdzd S O 3 dzdzts &
e hjesmw kcdv &0 dj Gstswyddze OYG)de| dz’ df o "M HeOBd S d |
1, 5] oL dydidaizjdsc j sl S S i) adpdafR- £ tsBtdb o dHTS:
Bisdzj § { dzj oG dydes? jzaszvL QEOjdeysSdz] jd tediinH dejsdadstc?O dzj dzdz
dzoydd . OS] tlsddidp MHnjtcoszy jllsdvils § flo Isj dz, bk €1
dzc Odzv ydtsdedetsdz ff jtod tsHAgj. Istsdz €5 MsanteOdg jIsfpw o fsfMisd
q
(
G

TR~ @

oslsdy » ftd HJ2Misotefrfj , 3OdKs 2 d delsj dzfydseudzs Mls! tOL HicO:
+11 M. ) Brdz of kfdGgd@FsHEY KOBQS Ml Oscftslzs s 2
5 Is dztsthys dgvj ,dz' alzilz O >f detiids ¢ i O LAOE? jiz C isdzjstc eifptddve dzv j s fyw
dzd BY s kL dzts o . 1 sor h § dzties® LW p § ldz dz@pfdpsyrd@ dzfpy Mt fls
~ BdtaddBdUujMSda I4jsdjod)OIsd dizf 2fls Odedftfiaffn tHeo,lz j Isyw (4.
¢ Md Y et k§ @Ot §l6®d udEddE e d ydzO0v HJdzOBdS O R OO,
wod fted M Hdsj 2 (0 jddgdatsdts HIsH W C W@ soEHs StE'dD- f 5 o
i bbd ¢t orhj CodBEbd?2, ddisds. § cCEHh ldEssakzj @ 6 s dzn
2flsodd f§rdd 1 dajteejlbduiMSisets kedy. 1 vyjdksd,

SLIIFIFEGRY BTIGOO

855w 0-F



Znanstvena m®XWlI |journal ~ 25

stsets d oHtarEE AR 2z G5 ZGW®SC o BOHiGgO s iz § dz8 Orde)eefif 2 Isciztsty i s B
vy ydd B d&ZO tHJdOSC s 52, fipsH jf sy Qddelsij deirdftfoflatstdpls.d tsdz

Emskzf Ojls WdBtse j ddzsdglz 1+ W W jiCtddasiizrn dlisushigdpjdzdsf @) SicioW jjGls  d d3j dz
ded v ddzc Ocdzv yqdd o' 6Oy J dedzts fifjds'lz ¥ B teitisdgisdsiotg dgjdalzdats dine WiLW - ) Sl dats
5O Mmdedy Oj smw Hsylsd oedzdisgs ©t &6 sS&O (LM, sd®ly §jicrso dzjujo i
. fted HJ2MBE6df %Y § REAFORHAE) 3 dz' " j 2 yOMmistslts? Mmdzj +
dd3j dzd Efddzj dzdj 1§ te dsiCdg@y tods dzmf wafdzh J sty O dedes @ § dzC d (2
d fsCOLOjdzj?2 jhj BodZjj dadL COWwW.
&
d
¢

T gy ==
7]

@ dr 5 5 o' 6Oy j daczd fdsid fipls G drjddEdE 5SSt j L b 5Ot
5, YOMbtk® daOdgs dizdzi 3 2 § 5 UOnjEEESMIS ¢ Ssts dzdzC
drn ' lsd’ B jcE O] @y das? dzan s HE( A0 de& g s
d

J
s

FIQU OO
g o o

w
©
2

s

aﬂ s yls 1 I9djefifst @ WoltyLCHS|R ffleCd Wi tetfr CHfiaso0 d3j dzdz
csmw kcdzt s&OLE fitsiwj @ sMdd iz ®- dzj ¢ s ydets 2
H

1 i€

9 B J
s o dzls j dzf
df S tsC ks h
dzr 2 j

i —9% I

te +6( L B iy M 8@ 6] dzdz” 2 + W Wejt€tdsdz- O fsis
0O orhj, MJdﬁdzbiﬂfGrJddzfdzw;)dzJtﬁdS}ilsizl’SuJIfE@Z@G@lSJ, yl
O dzv uq’tsdzdz’ fhiHtedftshd  pd Istshitsdsts snddud - 58 2 M dzs o dzj dz'
adztso3 frolisf @ Bolg| dtglj LAdQatifjClsfiy Wdzj ¢ sy daets2 s C Odzd .
Lodidw Hidzl BdfQc sff s OUsiEds tfdzj zj @is g dzts 2 Is €
Romsskdgbnse Gy e iyt day ddf NG @) dj dais
A4 dg) . ) degfipley Wi RSQjde,W . H OO | f OB ASQHS jis-dats §
$ 3 d 4 jipdsyQfdpdigd Ctes(diplRGs jzdzd T frpledv LCAsRs M ts
O 9 2WFdKQHdG odd S dzj dsBHE - Pdedpyf, Ctofs
et (3 7dedv% {f dtestshistefos ISLdAts j8 U sH j oy Odzd § 1 d
tcj HMls O dajpdizdg HPH j Is | dz'Offidisottasils] dsts s o Hits R OB idj ags dizj g™ H 51
ybsts Mmtej Hd Od3j dedzr 7 @ ety s B lslzp dz'lzdzts js  jOdntelztsfpsH j to ) O dzd .
WedS ydsddetse Odzd ¥ B tolsEa s ¢ )y die ststisBR j 8" Odzd v . ¢
HfflsOodzv jIs §r d CsCMmMizucodmypy vipezgzdlze)j GEOCHJEOBOMMT M
Zdots COC HdW fjtedtsHO f=EsCursyd (s OEy Gddj § stk jds ¢
v ydeddz 2 fitdsH. JedmayRmisedy ff r s @R jgddas § Mo SH SR,
s dzv 31, 9% ftsCOL Olsj dzff? sls A PigOlzasij edf OB "afmsc O d o' HTS
StczClskztelz dzj esydes? 1SCOdedf & dze®AUYHdY osBFH@] COCH 'SlsdsMmd s,
RnOdedw, dLd3j dzv s Isw  fd dzr toc tisdzdety .6 51 tsdh dpiddf sz WD Ml f & Odes Is s
fsCOLOjdzi?2 d&jsls HGMIsEEOEs dnefwiipr tHitwdoepdiEewilsd ftojs
dzisfnlscf 95 % tEdl D96% R A& dedets BT ji Hi<EzQLOj 8 2O tc Qo dzj dzdats s
LOIjdzd sy dzets tcOMfdzPscd p BB L. O
ted?2 otejHdsfisd, vyl §td ¢ dadsjddzdui jdied §d3 de@dggdzdticisw Bdz! s Ols '
dzdd wodwjlkmw OCkEzOd dzs? JLARVHSARMERIs ([ o20fs M ls2 6] . W 2 dz€ y d s dzO dz! kz
[YyjdzS O oL OdisMowL Odedz’ mtcthtie Q) DB Fzp2 sHfiplstolsG sdo dzse s B

SINOggens
=
@
&

na -
T e FTEalm+~0
B-

hjesmy k¢
1L dzj cG jIs

NS g =
T g g evan-aggeeReeTRggn

7 o- 8] d
=
c =
" Qe
N =z g E(D
S0 -

13 gao=sIF

dzd 20 sldjlsdls: , Yt yddzsdzdg] iy OB it | fdzsizjsdsts dsts GHsts s dei of ls® [
&d B dzd L dzO szqw LIsdR § ¢ 0100lsgsdgjs? meEz" Y Gugd S HSEIW j St
@OctlzL §hMmdid dzjy . utlse j lSPm j dedzE OWafef s B o QY fiftts o3 dzj

otej HdzsMIsd BT dz lslsds; Ud dz H diyls Be6Q 1% dids C OO Bisdedids @ s f Itsezy  ff SH
sde 29, 9%. U.od. gL d3j dzj dedeiz ¢ HB o 2O B izt H | dixf B s YyuaBR, (5 MmJ
sCOded ftod Hj2Misodd fr dzd[ 20Qd3j dedelicds | HigGdstz' QPR e d U d o
EmMists2ydoe r 2 ~O0BOCI] 6. ] Gnjodzs. OfzBH M B Hzz 6y O dzdyldits @  dzj 6 5y«
Bld hjji uydmdzts Mte Hq AdsOMED LY fisg i@ sy dzjW¥2d BetesL © © Btsdz! h j 2
LOdzs M WdBtesG j dzdz? ?13 2 W;ﬁl—lssﬁsﬂgdl)sé 1679, Oltc y O .

125139%- Btetsdzn dIstsG j dzdats G Hj @dslediisd yd MSd HEBEC OL OdzdzOW Mo

I1ts dlssec O3 4er]l]’4' d dzd dzlsmdzJOéle}qGItq’ iy igdsjyiasR O dis{ O dzd M tOL
ftoseo jHjdets ©WOde dietso Odzed § W s&©Oy Pds j alafz h dzj cdsl Sitc B@-dzd W SH s
sdodzr m Hd' OdzOdzdL O Mo W LagfO dspistdridst Is IAde® L H] dzd HztzQ Yy G OC Isso € d
dzj eSdn. ¢ W dB tctsceBjtsidg jdz oiffijichs Iss@lzi dzdese 5 ke dzv dzO@ dzj ¢ sydz
SHddOSCtsea s MowL Odg : sBi jJ d3 lorHasHD dof fif toigils dizsbydy disfidis. ¢ tsdzd
sBi j dstse o HBR /teaOdestisd " (J1 d3j fiploQ)dzdztsi estagdds  + WW jSClse HJ 2 M
~rle jid@sslsO HT™ nOdzdw . lMBRdetsh degzdz § P j dedzsects ke dzv B dzd
yjdz fsC0OLO0OIjdj?2 MistelzC Is s tc WdgjLedsty, desdes Is ©Odzdzs 2 d dyjlstj-f j dzed |
hdna HisfMistse j todzlz & o wrL ! MO didz dgfowd. j'?2 cHOC P Wistee Odatso  H T .
dtojHd 0N @Bjedxe j dedetsets AW MSC B ZGUS@ERET B dzj o 52 L St SL ¢
Slsdesmdlsmwy CsdzdzOc j dzgi €67 G ZOZBH OO sPEEdp "R fetfJ f OR, O
sChdftesdzddz (4, 6 %) d { d&zOfddg @ dzdz( 3.0 H ), , dig.{js.f toff 8 s dedizdzts  d
Isj dz' detslsC Odzdz" §j B dz€ . [ B te@MyQigsle dz@ Ofdgife W 1 ssdz] 3O ded fnlstetsj H
dzdL COv Mmisjfjdg MewiLd M Wsdebsy dzittsodigve SA@ite SIS jitdfdms] - H dzw
dZvIs' 7 fsCOLOIjdj2sdids cis@Fdi@zscs HYRNC] C(Sbttesets o] s



26 Znanstvena m%XB|I journ

dmisd dzdzts W d B te 5 G j digddipls dets cO® dijQdmimignj + YW j CIstse, otej d3j ded drn dz
NOshjGets (fr]dzO Blsstmdul MC E(E)], HHAMlsg d defyilizds daf Jsgd SHO o fs
dzd j &3 MddalsjL O ddzq tGOﬁjUOthz%Wﬁjﬁeﬂu@@m«ﬁdedz@d?U’ﬁ!ZBSJ)IHSd-SBLHJ?
ded Isj dz! detsls € Odzdz" = B J dz§ 59, yditsdzdzmdy Hifj Jste Ss H 4 BVl IS &JsH I di3s
oL Beiyedesf sCMdd (L O Mudls offddefls dadzd I- tc G Qg rdp ©tis S dztste O L Ha| O M dats
' f fsCOLOIjdzj?2 H' ROdedwW slsH @@) dzdpsefts W joile alz] Wad 2 sMtsB j dadz
sBlkzteOydsdadesc s Bdgjstdal Jlls@Pwyjcchgisetss o W d B tets ¢ -jfifadaspjds 9 dy WigtL-Is
Eedw Btsdzjj Bj Hdzj dedets dzO SasfOodadDe @fj Idfiows 2 &y ls alzj © Gdgidatzd®’ = k¢ dzj -
sC Oded, dets dzOf tcOo dzj dedzts fyls ! ts HiFEESE d By ls Qv B g dzidsleds20 dgiENdeia - 30, dz
cdyde® Hj2fmbads fr dzd SCStsCMigf I Ppgihhiszedvusmis®d jds O0CIsEZz0O
9" 8O j 20 MdkOBj j . o cp Odgffte Yo dZOSIdSd, wtodj dz

[ dzw Hoknrn tcOL dztso d H dats ilsd3@C M B@dz: RO dig wHadagE sdets j  fyded X § dzd
Fedw, ddizishdms 6GHJBROS salkzedjodedmisfdizzo 1 9 5L HER jotE8OB Y] 2 L IS
HEZRO t©OBBUYJ? Lide [ 30], deddzO dgdsio tefy fighy edgdelzcdts fiplg jrdetsfislsts-2 [ 3

v OB dzd yO
1 5COL O jdd tjO0¢ydd djetsyds?2 BCQdd doEowdggdyh dfds o
b ¢ dzw
(5L O Iﬂ s Odsj dzdz’ 2 kg tsd
: : —
1 5C 0L 0| o dzjg i” *dZ“GGﬁLSq“ RSU gtsgf”'f“ q 4
i 15,2 0 14,3 0
’; c(?ﬂqfnGCg;nIz I 37,7 0 57,3 53,3
" 1 33,2 40,3 63,3 85,3
[ Offtse r 2 i 21,5 0 21,3 36,1
Wdydj dals o 30,6 38,2 38,9 74,3
e 1 41,7 0 68,4 132,1
[ Offtse r 2 i 0 0 0 0
W dydJ dals d 0 0 0 0
&/ L dzts e 1 82,8 94,9 104,4 283,8
i 0 0 0 0
[ df dHT H 78,7 0 117,3 70,4
1 65,9 58,1 173,5 116,9
[Bhd2 ¢ i 15,3 0 0 0
dzd dz, H 0 0 0 40,4
RB< @ 1 22,2 52,0 46,8 78,8
. i 0 0 0 0
33‘; gZdzo ¢d g 35.0 0 40,5 531
1 25,6 43,4 52,0 64,3
i 0 0 0 0
gsgzgfn s q de, " 0 0 333 288
1 30,0 0 68,8 32,2
s Ao« | i -12,8 0 0 0
0 ¢ % H 0 0 0 0
1 11,2 0 0 -9,0
! 0 15,6 0 0
33322 f (lf'/o q de. I -20,0 -19,7 -14.8 -18,4
1 0 9,8 0 -25,2

ViMdzse dz' j T dg® O dzv @B, dzt\1 H j dzd j . [ B L O d3OrdzRiff) 8 judzgi®w GSgiA 0 Ofw .
Oislsmizlsmisad,) HBMistse jtedzr = dL d3j dgj dzd 2 1 51 es Istslpsdz@w@jsls S dzdsydgls
ftsC0OL Olsj dzv ;

Md 3o BeasMistse j tedetsd d Lidggvdzjtfds] js IfdaShQjidadss € f OteOdzdzj dz! des?2 s !

sf diMtsS dzdlsj cOlbkzteh. . [dzih jdeSts // BY¥ kO Ldzj -1 Oz
1. RL®BjBS 1./\.ltetswgﬁ]ﬁalcﬁiﬁdxﬁ)dzdzj,sdzqﬂufaﬁtﬂg i e B-Pzj d3F OBt

LHBStose 4 W tGOBlSlsdzq’Qtsa: t 2008.b dus.HABIR00% ] SH ted H.
1. A.RL®BJBO O, -[C.. ,R. ZNMRfifnts o GI.. RLd34tctsa 1. A Jyd 2z 0 tdf
2. 1 stedmj dzf tsaO [ e, [0S dzVIl/ I (R Idgisdg g @) j e BO S dcG.

tctso! | CBtodzstcOBtSYHFL 6. [ 5MEio2Q, u280. 0 1dzOE yf. - vldislz HIRD | 1996.
3. 1070t jdltse J.1. 1 dcdphdzOulsT@d®o dl .LIH.tstgtnpd i ®Owd M

tOBtsYydn © kfmdksedwn tj sz se@de dlgdy If dasarBeEBdd L 59

flosd N dzj dedegsflsd skLeOMMO / l.1.1050t] d$ s,



Znanstvena m®XWlI |journal ~ 27
Fetsdzr dzr = N ORIs. /-/198&}0123de1531 Hjglatsded dz ¢ . [ . , stsL zso O ¢ .
4. 98 d6. uvMmbbtes2fMmlseats Hdzv tePedMmlstcOyY

6 . 1d¢dlsddz 1. u. Rﬁ]t}tslsdzsttxdafa?.OOZﬂIQ“Stsljsf Fats?2/ /1t OydsdOdzdL
ZOctelkzL €d dzjecSdm HM&v ByYJ dgSdzdHs fifly ®erjj tc dftwin [d98@& & Licdfdfmz O dz0 .
dzr - Bj ssHBa ¢ tsdgls to ts dzv L Of2r 2dzj dadas@dztsfo O L HEZR Q Okzydetsj s
[\ Okydz j -so0e®ldzr iz H @ HAz X mezsects yYydbosRswed sdzsedyj ME 6
ltotsWduaomas.) " f . -%1-126 dzd 44 M<C 2 sy dSd ketsd dr 7 ' d

7. RLAj e 1 . AL, USCOyddmfy.. O dzH- [ oofig HEL285GRP.C 1 . 1 .
tOMmMyudls d tijckdzdeseo Odedi ' &Bor nfojiudiiisf s  § ezdesd [ . [ . b
HsL fp yjdzr s Mmdadyd dedw I tofiple @dy d fiif [4ctf@@MQA3MB g ofifs dzO dz! dz" -
LOBBdzj 9 Oded 2 fr dzjots?2 1S4 ydgykL/te AiARGYJHO OV  Isj tstc
stezH © d jdeds@yr "dE WeEsTEH Ve . /v yjBded S Hdzv MlskzHj dBfsodL £ tsda.
1-4. HOdzd j, f jtoj tcOB tsls Oidgdzets | ddls Gildsff-ts dz

((:3

8. wutBBdzjo J.1. wdfilsj G JEUDOOD 4z4 dafw fr dzj o 52
sBMisOdzso C 52 9 Buyudmisdz 7 L GBSsW Rl dz@fisy dal W J 2hshal v 5 te ety te 15 ¢
I /1 0kydetsy Mmstseh jddj ¢ dzhedelgia lsimmilstq’tsdzlsdstg’lsrqodgﬂ@zl dzsd3 ktetso dz
1997:-1 r f . &0 3-103. mMlso d 2. /1 dG6 ¢ 19880 YOum@r®d s Oted v

9. dwkrOdztse 1. 1., stsMisddz26. ] stsd Odzjj ® O¢ . /5.J,0Ms 5B sdzj dals
dzsfils! ‘' azr BeBRAIsOR. 1 tetsce dzBB g tzs dz@ﬁl;zhﬁgf ffedictzOSC s COC M s
WddzOCIsdC O fdaf oG BEdEHL O.f tesMists Hj2AMsodw d otjHASEB H

10. [EyjdeSts [.06., stL dase © jifdClszswiafy e stejse di-C MY § tod d3d
MsteOydd rtetsdzd yd MSsets HJ§ Yilsiptd Ws tetz®LOdz’'d - f HotsI37 1998z flzdzD W L € 5 ¢
SHdsdE S jted 3 dals g . [ 1T1@©9528. ftej Hazsy Jdedd ~57.

[1RRL dd3. A. AT $9%8] M d30 dzO. 27. Noete D. Chronische Bronchitigine Volks-

11. Guest.. The Recovery of dust from Formalin- kran- Kheit multifaktorieller Genese. // Atomwegsnd
fixed pneumoconiotic lungs: a comparison of the methi-ungenkrankhi 1994:-20-- 514 . -266.0
ods used at SMRE.//Ann.Occup.Hyd.976- v.19- 28. t(odazege dzdw Rtesdzd yd MEsEts
P.37-47. Bicsdzn IsO k cttdscOBtsydn kd¢td

12. [JeyjdeSts [.¢., stLAdCosQ PsBldzQMigdy. 8L IHQ®OEZEIsded ¢ 590 O

zdfSBs00 t.A. wft fr] B 9" HJjRizjlded,V gzimlssw wids?2) YR .dzdd dwte. [/ /
dzj e sydes2 C Y @ ded d3j dzls Odz? dzr @3r Y dzp dzdz@zy Ril199%: tRHG.AY-29.

t Oy. }toj HAzSY f decRjR |~ 5 .A . A, B9Melafigh S., Driscoll Timothy R.,Cole Briay
fn d30 4AD83. D., et. al. Quatitative relation between emphysema and
13. 1 jddySsemScd?2 1. u. lung@nied:jndzoainviorkerst // @ccup. ARdditer
dzZsedw d §Oltsdf dzjlasd. ifd dzd € Me®1994:5 1, 16 44D
14. sOydsj dzr Misde 1 . ¢ ¢ dzj X0 4 419teth ded. d3F 1 SedftoCodrts oL tStets o 4
. RrR., Ttsdze g . ). ﬂzja@y&ﬂdﬁ;ddzﬂsiﬂdzidzqulq’lsq’tschdzOHdzf' d
Bdtsdzsedyj mc Owi m%&wg’tdzﬂdzdslzﬁﬁ@; aeget§ o , So.,0 . Jde.dfe.sltedzjjh j dzf ts
t $17.19951326Mm. ] . Hte. / /1 totsB dzj d3r 1LCsdzsedd d L HTBSt
15. sO0Oydgj dz msdz 1. ¢. , 1D EEcdeds® sfo. Jd. flz Isiddz@ i -j ded v @ [
ded d dzOC s dzj dedv {r dzq’ o  dzddggi Ousjdeud tnde@d2! -dstelD® BsQfthpg et jts2 € 5 da
dzdyuyj dzdj drn oJ MO Hdv < niigjtefi]jdezs © Gz datz Py MAZLS @4 € ts-
dZzdsL stsf OMdzsMisd tcOL dddeydg'deO ofd.HCea Mithe gt .Expbstres and Associated
MmOdzd siOBERY . 3 - . -110.8 Health OutcomegA Review of Information Published
16. wdzEySd?2 [ .RrR. 1 dBr Gigp95iswig@datas? r entf O nt el | i ger
stsdztedud MSd dL d3 dzd dzdets 2 Ty nH of defls i deigts®? 0s4C. Q2dpg 100y d SR fls 5y C
[ f§ HAogeidza.6 M. dzOdz! dgr 2 ddzfnlsdilskzls B:bIG@dZCf stclzH O
17. 1 jdztsBteOGc ddz 1.1 ., MmisijHednistejio L[ H A o o dmiAiAg)i—~dzd ) dziy B M
Gjdesor j WteOCydd o IsCOded (damizde)d n I‘Bta//dew.cdthtW/nhsh/tﬂdssﬂZOi@fn
Bj MistsL |, Odzste OC 5L § d ¢ dzi78/pdfs/2061ZQ . fedf 40, 9" L 9 Odzdzts d3
frdze hOdBslsO. [/ /1 tesWjmindsdd@dz: [dz yjh cfa;tsqultsﬂqtsa;’” dfgdzd 3 § dzd W |
o522 1 Isdfa9mdld.q i8. -193.6 Fetsd dz = hORlOR. s sdzd dzj Is,
18. 10BEMNCddO [ . ] . RL Wyddsizcks ddzips@itdsiizs] dzmﬂDEi—())dzr Istclz H
ZdfdHdsets BBl dzO o § ObtE Jekbhp Zd dzdXk Sdzl@d dg' oyQddzf ™, o 5C
gL M Oded w mtej d Ml ) ¢ 20 Is 1 wap@ig 20 ¢ -2 0 DBIHS6 GNIOSH). Publication
sd¢d d IjwOofdd L OB sdgidei Oddg.2010110. ¢ o Is Hetps/iviv.cdd@ds/nioshimin-
[ .7 1y979.1 44f ing/UserFilesworkspdfg2010110 pdf
19. StegemanR. Microbestimmungvon Hy- 33. AjHjttOd dzsy Ocjtdgnlsots s

drooxiprolin mit chloromintund O- dimetilaminoben- ¢z dzd teso Odzd¥ d B stwcsdsedd. R dzW

saldehid //HoopklSoubekal .Pghisiol Chem-1958- dzd yj M d2 MftwOQotsydeds ¢ dzOd dzlz-

Bd.311- S. 41-45. sjodtsdzse qW-dR2 0 1B v & 1ptStcdzsHSB T & O
20. J1JdzVWtsd R. 9. s otcfftitfif htzj dgilelsyise €] fif tod ¢ ftotsy, fi

Hidzj dgdw MCdzj etsf toslsj d detso [ (SEdBDOC Jd@sd | f 2OMIRPdzB@). £ 2 0 f

dzj esydets?2 COded. // 1 dedjdO ItkzHO d ftsWL OBtsdzj o O-

dzd ¥1969.- 1 0l 4 . BB


https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%81%D0%BB%D1%83%D0%B6%D0%B1_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%81%D0%BB%D1%83%D0%B6%D0%B1_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%81%D0%BB%D1%83%D0%B6%D0%B1_%D0%A1%D0%A8%D0%90
http://www.cdc.gov/niosh/docs/2011-172/pdfs/2011-172.pdf
http://www.cdc.gov/niosh/docs/2011-172/pdfs/2011-172.pdf

28 Znanstvena m%XB|I journ

STUDY OF BIOLOGICALLY ACTIVE SUBSTANCES PERICARCIA GARCINIA MANGOSTANA L

Lyamin E.S.
dentist surgeon therapist, "Adelante" dental clinic, Kemerovo
Fedorova Yu.S.
candidate of pharmaceutical sciences, docent of the Department of Pharmaceutical Chemistry, Kemerovo
State Medical Univergjtof the Ministry of Health of Russia, Kemerovo
Kulpin P.V.
junior researcher of the laboratory of phytopharmacology and special nutrition Scientific Research
Institute of Pharmacology and Regenerative Medicine named after. E.D. Goldberg, Tomsk

Abstract

This article presents the results of studying the biologically active substances of hydroalcoholic extraction of
Garcinia mangostana. by the methods of phytochemical screening and HPLC. With the help of chemical reac-
tions, the presence in the extractafrflavonoids, xanthones and tannins has been shown. The groups of biologi-
cally active substancesanthones and flavonoid$have been discovered by the HPLC method.

Keywords: Garcinia mangostand., phytochemical screening, HPLC, flavonoids, xanthotaasjins.

Mangosteen Garcinia mangostand..) - named X ant h emaegestintindrmangostin are iso-
after L. Garcin (1683751)- a french doctor and natu- lated from the pericarpf this plant by the method of
ralist. This is a unique fruit that combines biologicallycentrifugal distribution chromatography [6].
active substances (BAS) of various chemical nature. Using highspeed countercurrent chromatography
The main wealt of mangosteen is xanthones, whictusing a twephase solvent system (etkethyl acetate /
are powerful natural antioxidants. It is the content of ghethanolwat e r ( 0. 8 :-méngo8tin angr1 : 0.6)
large number of xanthones that predetermines the caftangostin with a puntof 98.5 were isolated from the
tinued use of mangosteen in medicine and, above all, @side ethanol extract Garcinia mangostana. % [2].
an antibacterial and antiflammatory agent. In addition to chromatographic methods, various

At preent,Garcinia mangostana. attracts the at- extraction methods are used to isolate BAS from the
tention of scientists around the world, and the results gfant of mangosteen.
most studies confirm the presence of a large number of X a n t h-mangostid from the pericarp of man-
biologically active substances (BAS) in various parts aosteen in industry is extracted by ultrasonic extraction
this plant. However, current objective daire insuffi- (ethanol 67.8%, ultrasonic extraction time 85.9 min.),
cient to confirm the safety of the application and thene yield of this BAS is 5.53% [12].
scientific validity of the claimed pharmacological ef- Sever al x-mangostiogmarsgostin U8
fects, which necessitates the conduct of detailed Studi&ésoxygartanin, gartanin, _rﬁangostin and _ay_
of Garcinia mangostana. droxycalabaxamtone) extracted from pericarp

Oligomeric proanthocyanidins were isolated fromgarcinia mangostané. solvent mixture acetone / wa-
the ethanolic extract of the perianfBarcinia man- tgr (80:20) [10, 11].
gostanaL. by liquid column chromatography on the |dentification of BAS from the plant mangosteen

Sephadex LF20 sorbent, and then identified by nu-by modern chromatographic and spectral methods of
clear magnetic resonance (NMRI1Q) [3]. analysis is given in Table 1.

Table 1.
Identification of biologically active substances from the plaatcinia mangostana L.

BAS Chemical formula Method

Lit.
source

Flavonoids and their analogues
OH
i HO o ©/
afzelechin m NMR 3
"OH

OH

epicatechin NMR 3

epigallocatechin NMR 3




