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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHA OBITH TPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3bikax - Times New Roman (Kupuiinua), [uis TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb HCCIEI0BAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl U 3aKIIFOYCHUE) U CITUCOK KITF0UeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JMIAX J0JKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBI OBITH O03aryIaBIIeHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBETCTBYIOIIEE MecTo TekcTa B tiff ¢opmare.

B noanucsix k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUESHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle KaX[I0H OpUIHHAIBHOM CTaThU MPHUBOIUTCSA OnOIMorpaduyeckuii cnucok. B cnmcox nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHallbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke sinTeparypsl CHauana NpUBOASTCS PadOThI, HAIIMCAHHBIC 3HAKAMHU
IpY3UHCKOTo anaBuTa, 3aTeM KUPWUIHLECH 1 natnHuned. CChUIKM Ha LIUTHPYEMble paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaxX B BUJE HOMEPa, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITHCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIC MOJIHCHIO U NIEYATHIO.

10. B KoHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(hamuiIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 paBo COKpallaTh U UCIPaBIATh cTarhbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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IMPROVING THE PERFORMANCE OF SMALL AMPUTATIONS
IN COMPLICATED FORMS OF DIABETIC FOOT

!Gvazava T., 2Smirnov G., ?Petrova V., 2Remezov A., *tAkimov V.

!l. Mechnikov North-West State Medical University, St. Petersburg; 2St. Petersburg State University, Russia

Diabetes mellitus (DM) is one of the most widespread
and socially significant diseases in the world. Currently,
according to the world statistics based on appealability to
a doctor, there are 366 million people with diabetes (about
7% of the world population), with about half of all patients
being of employment age. With the rapid spread of the
disease, experts of the World Diabetes Federation predict
that number of diabetic patients by 2030 will increase by
1.5 times and reach 552 million people, i.e., will affect
every 10" inhabitant of our planet.

Diabetic foot syndrome - one of the most complex, in terms
of pathogenesis, and severe complications of diabetes. This
syndrome is characterized by pathological changes of the pe-
ripheral nervous system, arterial and microcirculatory vessels
with osteoarthropathy occurrence. Against the background of
these complex changes in the tissues of the lower extremities
occur ulcerative necrotic processes up to gangrene [1,2]. Asa
result during the most pronounced and widespread processes
it is necessary to use the most traumatic surgical method of
treatment - lower limb amputations. Herewith the mortality
from amputations reaches 50%.

In St. Petersburg according to the Center for Diabetic Foot
(31,000 patients with DFS are observed in the center) in
2011 have been performed 628 amputations, 53% of them
- high amputations [4]. The indications for amputation are:
progressive gangrene of the foot, chronic osteomyelitis with
extensive bone destruction, extensive soft tissue defects,
damage of support ability of the foot without the possibil-
ity of its restoration, critical ischemia of lower extremities
of IIB-1V degree.

In diabetic patients, amputations are also performed
routinely, in order to change the configuration of the foot
with formation of overpressure points (and tropic ulcer
development), during chronic osteomyelitis of bones of
the foot, or the presence of extensive superficial defect of
soft tissues [2]. It should be noted that the preferred ones
are sparing amputations at foot level, since the five-year
survival rate in patients undergoing high amputation is 28
to 32% and the risk of contralateral amputation within 2
years is 40-50% [9].

High amputations include amputations at the level of hip
and thigh. Taking into account the distal type of vascular
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lesions and atrophic changes of the soft tissues, most often
amputations on the lower leg are performed in the upper
third with the formation of posterior musculocutaneous
flap. In case of severe general condition of the patient are
performed guillotine amputations at the hip level, when
limb amputation is performed without cutting out flaps,
hemostasis and wounds suturing. Sparing foot amputations
include amputation of toes, transmetatarsal amputation of
the foot, Lisfranc and Chopart amputation. Often opera-
tions are characterized by atypical amputations, combining
a combination of operational techniques. [6,8].

Selection of the amputation level is determined by the
level of arterial bed damage. Under modern conditions in
the first stage of a comprehensive treatment of the patient
with purulent-necrotic processes in the lower extremities,
it is efficient to recover the main arterial blood supply of
the lower extremities. Surgery on the arteries of the lower
extremities may be divided into: traditional (open) and
endovascular.

During affection of the iliac-femoral and femoral-popliteal,
can be performed bypass surgery or the prosthetic repair
of the corresponding area of main artery. The selection of
such surgical manipulation is effective for patients with
a proximal affection of the arterial bed of the lower ex-
tremities, i.e. with atherosclerotic stenosis and occlusion
in combination with distal angiopathy due to the presence
of diabetes mellitus. On the other hand, bypass surgery in
patients with diabetic foot syndrome and presence of pe-
ripheral arterial disease are ineffective - increased volume
of the main flow meets the resistance of rigid microvascu-
lature and modified veins similar to capillary types of the
lower extremities [7].

Nowadays, the most effective treatment of macroan-
giopathy in patients with diabetic foot syndrome are en-
dovascular methods. In case of vascular lesions below the
femoral artery, which is characteristic to peripheral diabetic
macroangiopathy, the operation of choice is transluminal
balloon angioplasty. In the presence of purulent-necrotic
destruction focus on the foot, revascularization is performed
taking into account angiosomal zones of blood supply to the
foot. Despite the abundance of anastomoses between the
distal portions of the arteries of the foot, clinical observa-
tions indicate that macroangiopathy leads to their failure.
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Angiosomy concept allows emergency revascularization
of arteries of causal zone. Thus the elimination of oc-
clusion in the proximal portion of the supplying vessel
by anterograde (from the femoral vessels), as well as by
retrograde method during catheterization process of the
vessels of the foot. From the standpoint of angiosomal
concepts, it is necessary to restore blood flow, either
directly from the main supply vessel, or by collateral
recovery path [1,4].

Fig. 1. Arterial blood supply scheme according to angio-
somal theory

The reason for this study was the idea of the need to
perform surgical procedures, performed for the sanation
of purulent-necrotic process in the lower limbs, only in
well-perfused tissues in order to prevent the recurrence of
inflammatory-necrotic complications.

The aim - a comparative assessment of the effective-
ness of typical and atypical amputations at the foot
in patients with a complicated course of diabetic foot
syndrome (DFS).

Material and methods. The object of the study were
patients with diabetes mellitus (DM) type 2 with puru-
lent-necrotic complications DFS, treated in the surgical
department of St. Petersburg Cadet Corps, N.l.Pirogov
National Medical-Surgical center for the period of 2012-
2015. In the studied group were enrolled 68 patients who
underwent atypical intervention considering angiosomal
blood supply to tissues of the foot. In 47 patients in the
control group were performed typical surgical interven-
tions at the foot level (exarticulation of the fingers from
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the medialorlateral side, “claw” resection of 2-4 toes,
transmetatarsal amputation by Sharp, exarticulation by
Lisfranc and Chopart). The study and control groups
were matched by sex, age, course of DFS and severity
of complications.

Objective study with the evaluation of the local status,
laboratory tests (blood count, basic coagulation, carbo-
hydrate metabolism indices) and duplex ultrasound study
of vessels of the lower extremities. In all patients have
been performed angiography. Only in patients admitted
with the acute purulent processes in the lower extremi-
ties, surgery in the form of opening, drainage of purulent
focus was performed on an emergency basis before an-
giography. In other cases, the individual characteristics
of circulatory disorders of the lower limbs determined
the choice of tactics of surgical treatment. In 76% and
46%, respectively for each group after angiography
was performed balloon angioplasty to recover the main
blood supply.

Results and their discussion. For the evaluation of
treatment results the following parameters were studied:
duration of hospital treatment, the frequency of repeated
surgical interventions due to recurrence of local destructive
process, the ability of independent movement without using
means of support. In the study group, the average duration
of hospital treatment was 14,4+2,3. In the control group -
18,243,1. Duration of hospitalization differed significantly
(p<0.05), however a large group of patients (31and 18 re-
spectively) were re-hospitalized within the period from 2 to
6 weeks after discharge for the purpose of autodermoplasty
to close the surgical wound. We believe that the technology
of performance of both typical and atypical interventions
in many cases means open conductions of post-surgical
wound. Hospitalization duration for wound plastic did not
exceed 8 days in all cases.

Significant differences between the terms of healing of
postoperative wounds and wound surfaces after recon-
structive interventions have not been revealed, which
may indicate the correct choice of the scope and method
of operation, as well as the indications for secondary
wound closure. Have been manifested a marked differ-
ence in the number of repeated operations performed
for recurrent purulent-necrotic process - 2 in the study
group and 9 in the control group. Repeated operations
were needed in cases of development of destructive
process before healing of the original wound. Recur-
rence of purulent-necrotic events was the major cause
of increase of duration of the inability of independent
movement - 6,3+1,2 and 13,1+3,4 days, respectively (p
<0.05). To explain these results, we see a leading role
of sufficient blood supply to paravulnar tissues in the
healing of surgical wounds in patients with diabetic
foot syndrome.
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Amputation at the level of toe/distal portions of
metacarpal bones. Primary sutures.
Closure with plantar flap.

Amputation at the level of toe/distal portions of
metacapral bones. Primary sutures.
Cosure with dorsal flap.

Amputation at the level of toe/distal portions of
metacarpal bones by guillotine method. Open wound
treatment. Autodermoplasty.

Amputation at the level of tarsal bones/ base of
metacarpal bones. Primary sutures. Closure with
plantar flap.

Amputation at the level of tarsal bones/ base of
metacarpal bones. Primary sutures. Closure with
dorsal flap.

Amputation at the level of toe/distal portions of
metacarpal bones by guillotine method. Open wound
treatment. Autodermoplasty.

Fig. 2. Atypical operations on the lower extremities, performed in patients of the study group

I Exarticulation of the finger with resection
of the head of metatarsal bone

® Claw-shaped resection of the 2-4 toes with
2 resection of the head of metatarsal bone

:;Transmetawrsal amputation by Sharp

J.l Exarticulation by Lisfranc and Chopart

Fig. 3. Typical operations on the lower extremities, performed in patients of the control group

Conclusions. 1. In patients with purulent-necrotic compli-
cations of diabetic foot syndrome preoperative angiography
is indicated and, if necessary to perform angioplasty before
surgical intervention on the tissues of the foot.

2. Application of the principle of angiosomal blood sup-
ply on the basis of ultrasonography and angiography data,
allows you to select the most rational strategy of surgical
treatment.

3. The use of atypical method of amputations in the
feet after preoperative examination allows to reduce
the number of postoperative complications, reduces the
duration of hospital treatment and improves the postop-
erative mobility and ability for independent movement
of patients.
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SUMMARY

IMPROVING THE PERFORMANCE OF SMALL AMPUTATIONS
IN COMPLICATED FORMS OF DIABETIC FOOT

'Gvazava T., 2Smirnov G., ?Petrova V., 2Remezov A., tAkimov V.

1. Mechnikov North-West State Medical University, St. Petersburg; 2St. Petersburg State University, Russia

The aim of the study was comparative assessment of the
effectiveness of typical and atypical amputations at the level
of footstep in patients with the most complicated course of
the diabetic foot syndrome (DFS).

The patients suffering from diabetes mellitus type 2 and
purulo-necrotic complications of the DFS, treated in the
surgical department of the Ne 1 Pirogov National Surgi-
cal and Medical Center of the Sankt Petersburg Clinical
Complex were investigated. The study group included 68
patients who underwent atypical surgical interventions
taking into account blood flow angiosomes of footstep tis-
sues. Operative interventions at the level of footstep were
carried out to 47 patients of the control group. Obligatory
angiography was performed in all patients. Operative inter-
vention was carried out under emergency conditions before
conduction of angiography only to those patients who were
admitted with acute purulent processes in the area of lower
extremities. In all other cases individual peculiarities of
blood circulation disorder in lower extremities determined
the choice of tactics of operative treatment. In 76% and

46% correspondingly, for each group after angiography
balloon angioplasty was carried out for reconstruction of
the main blood flow. The average duration of the in-patient
treatment in study group was 14,4+2 3. In the control
group — 18,2+3,1.

Conduction of post-operative angiography and when
necessary angioplasty in the footstep tissues is pre-
scribed before operative intervention to patients with
purulo-necrotic complications of DFS. Application of
the principle of angiosome blood flow based on the
data of duplex sonography of arteries and angiography
enables to choose the most rational tactics of the opera-
tive treatment. 3. Application of atypical technique of
amputations in the area of footstep after postoperative
complications enables to reduce the length of inpatient
treatment and to improve postoperative mobility and
ability for independent movement of patients.

Keywords: diabetic foot syndrome, varicose vein disease
of the lower limbs, lower limbs vein pathology.

PE3IOME

COBEPHIEHCTBOBAHME TEXHUKHW BBINIOJTHEHUS «MAJIBIX» AMITY TAIIUI
IPU OCJOKHEHHBIX ®OPMAX CUHJAPOMA JUABETUYECKOM CTOMBI

I'sazasa T.A., 2Cmupnos I.A., ’ITerpora B.B., Peme3oB A.B., !Akumos B.I1.

1Cesepo-3anadnwiii 2ocyoapcmeennviii meduyunckutl yrusepcumem umenu U.U. Meunuxosa, Canxkm-Ilemep6bype;
2Canxm-Ilemepbypeckuti 2ocydapcmeennvii ynusepcumem, Poccust

Lenpro mccienoBaHUs SBHUJIACh CPAaBHUTENBHAS OICHKA
3¢ ()EKTUBHOCTH THUNHWYHBIX M aTUIUYHBIX aMITyTalui
Ha YPOBHE CTOTHI y OOJBHBIX C OCIOKHEHHBIM TCUCHHEM
CHHIpOMa JHa0eTUIECKOHN CTOMBI.

HaG6momanuce 68 GonmbHBIX caxapHbiM auadetom (CII) 2
TUTIA C THOIHO-HEKPOTHIECKUMU OCTIOKHEHUSIMHU CHHIPO-
ma nuabetudeckor cromsl (C/IC), KoTOpbIe MPOXOAMIH
nedenne B xupyprudeckom otaeneann CIIOKK HMXI]
M. H.U. [Tuporosa. KonTponsHyto rpymiry coctaBmiu 47
MAIIEHTOB, KOTOPBIM ITPOBOAMIINCH TUITHIHBIE OIIEpaTHB-
HBIE BMEIIATEIhCTBA HAa YPOBHE CTOIBL. BeeM marmentam
B 00s513aTENHHOM MOPAIKE BBIITOIHAJIACH aHTHOTpadUs.
TonpKo GONBHBIM, MOCTYIHBIINUM C OCTPHIMHA THOWHBIMHU
IporieccaMy B 00J1aCTH HHKHAX KOHEYHOCTEH, OnlepaTnB-
HOE BMEMIATEIHCTBO B BHUJE BCKPBITHS, IPCHUPOBAHUS
THOMHOTO oyara IpoOBOAMUIOCH B OKCTPEHHOM MOPSIIKE 10
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npoBeneHus aHruorpaduu. B ocranbHbIX ciiydasx WHIuU-
BUAyaJIbHBIE 0COOCHHOCTH HapyIIEHHUs] KPOBOOOPAIIEHHUS
HIDKHUX KOHEYHOCTEH ONpeesisiii BEIOOP TAKTHUKH Olle-
paruBHOTrO NedeHus. B 76% u 46% cOOTBETCTBEHHO IS
Ka)XJIOW TPYyMIIBI ITOCIIe aHTHOTpaduu BEINONIHIACE Oal-
JIOHHAs QHTUOIUIACTHKA JJIs1 BOCCTAHOBJICHUS MarCTPab-
HOTO KpoBOCHaOXKeHMs. B nccnexyemoit rpymnme cpeasis
MPOIOIDKUTENIFHOCTD CTAIIMOHAPHOTO JICUEHHSI COCTaBIIIA
14,4423 nHs, B KOHTpOJIBbHOM rpymme — 18,2+3,1.

BOnbHBIM C THOMHO-HEKPOTUYECKUMHU OCJIOKHEHUSMHU
CHHJIpOMa IMa0EeTUYECKON CTOIBI ITOKa3aHO MPOBEACHUE
npeAoNepaloHHOl aHruorpadguu u npu HeoOXOJUMO-
CTU aHTMOIUIACTHKH IEpe]l BHIIIOJIHEHUEM OIEPATUBHOIO
BMeEUIATENbCTBA HA TKaHsX cTonl. [IpumMeHeHne npuHLnuna
AQHTHOCOMHOTO KPOBOCHAO)KEHHSI HA OCHOBAaHHM JAHHBIX
YIABTPa3BYKOBOM JomNIuieporpaduu aprepuii 1 aHruorpa-
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¢un 1o3BOJISIET BHIOpATh HanOoJee PalOHAIBHYIO TaK-
TUKY ONEpaTuBHOIO JiedeHud. [[puMeHenne aTunuyHon
TEXHUKHU aMITyTalui B 00J1aCTH CTON MOCJIE ITPpeIonepary-
OHHOT0 00CJIeI0BaHUS TO3BOJISIET CHU3UTH KOJIMUECTBO T10-

CIIEOTIEPAIIMOHHBIX OCIIOKHEHHM, COKPATUTH JUTUTEIBHOCTh
CTAIIMOHAPHOTO JICUCHHS, YITyUIINUTh TOCITCONEPAITHOHHY O
MOOHJIBHOCTB U CITIOCOOHOCTH K CAMOCTOSTSIILHOMY Iepe-
JBUXXCHUIO IMAIIMCHTOB.
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A CASE OF GIANT FECALOMA IN A 24-YEAR-OLD WOMAN

Zurabishvili K., Rekhviashvili A., Sakhamberidze M., Tsiklauri K.

Archangel St. Michael Multiprofile Clinical Hospital; Tbilisi, Georgia

Fecaloma is defined as a mass of inspissated feces ac-
cumulated in the colon or rectum that is much harder
in consistency than impacted feces [4]. They are hard,
laminated, and calcified fecal masses that sometimes
may mimic carcinoma. Fecalomas are usually found in
the rectosigmoid region, and rarely in the more proximal
colon. Chronic constipation is one of the most common
causes of fecaloma in adults. The feces initially accumu-
late, then stagnate and get impacted due to coprostasis,
expand and deform the intestine, and develop into a large
tumor like masses. Fecalomas, often giant ones have
been described in Hirschsprung’s disease, psychiatric
patients, neglected elderly or bedridden patients, Chagas
disease, inflammatory and neoplastic conditions, and in
patients suffering from idiopathic chronic constipation
[2,5].
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Softeners used by rectal route, oral mineral and olive oil
usage are appropriate treatment methods for mild and
moderate obstructions due to fecaloma. However, when
medical treatment is unsuccessful and multiple fecalomas
are present, surgery is required [5]. We present a 24 year
old woman with giant fecaloma that developed consequent
to chronic constipation, could not managed by medical
treatment and underwent to the surgical treatment.

Material and methods. Case Presentation. A 24-year old
mentally healthy married female with history of constipa-
tion andmeteorism from childhood was admitted at our
hospital. She gave the history of 1 bowel movement every
third-fifth day with passage of hard stools only with us-
ing laxatives. Patient was complaining on periodic severe
pain in abdomen, especially during last 6 months. Patient
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had no history of fever, anorexia, nausea, vomiting, blood
in stools, weight loss or previous hospitalizations. No uri-
nary complaints were present. Therefore, she was pregnant
two times at 22 and 23 years old age, without successful
delivery. Both times, pregnancy was interrupted by the
doctors, because of scalp defects, namely triangular head.
Genetic analyzes were performed to exclude fetal trisomy
18, therefore genetic abnormalities in fetus, as well as in
parents were not confirmed [7].

Examination revealed a normal temperature, supine
blood pressure of 120/70 mm Hg, pulse rate of 78 bpm,
a respiratory rate of 18 breaths/min. She weighed 52
kg with good overall nourishment.Abdominal pal-
pation revealed hard, fixed, non-painful mass with
smooth surface in the hypo and mesogastrium with
sizes 25.0x25.0 cm.There was no hepatosplenomegaly.
Bowel sound appeared normal. Per rectal examination
was not informative. No major physical malformations
were notable during the examination. Rest of the sys-
temic examination was unremarkable.Routine labo-
ratory blood tests were: hemoglobin 140 g/L, WBC
5/10°L , platelets 179/10°L, HCT-41.8% and ESR of 4
mm per hour. The renal functions and serum electro-
lytes were normal at creatinine of 0.78 mg/dl, serum Na
142.4 mmol/L, serum K 4.04 mmol/L, urinalysis and
liver function tests were normal. Her thyroid function
was normal, and her results were negative for toxoplas-
ma, rubella virus, herpes simplex virus infection and
for tumor markers (a-fetal protein, carcinoembrionic
antigen and carbohydrate antigen 125); and, positive
for cytomegalovirus.

A pelvic ultrasound revealed a large, solid dense tumor
occupying the pelvic region. To classify the nature of the
tumor, we performed abdominal and pelvic magnetic res-
onaance imaging (MRI) (Fig. 1,2). Study demonstrated
a large mass consistent with megarectum and megasig-
moid, namely dilated lumen of upper one third of rectum
and recto-sigmoid angle up to 12 cm. Uterus, ovaries and
urinary bladder were without pathology. There were not
any pathologically enlarged lymph nodes in abdomen.
Patient was undergone to the sigmoidoscopy, where on
the distance of 15 cm from the anus appeared markedly
dilated, atonic sigmoid colon filled with hard fecal stone.
Irrigoscopy revealed enlarged sigmoid colon, namely
was increased its length and width. In the distal part of
sigmoid colon appeared big, movable filling defect with
sizes 12x12.5 cm, most likely coprolith. Proximally from
it were seen residual fecal masses.

After discussing the case in a multidisciplinary meeting
with Gastroemterologist, General Surgeon and Radiolo-
gist, was taken into account anamnesis of chronic consti-
pation, insufficient effect of laxatives and rectal enemas,
interrupted pregnancies, patient underwent to the surgi-
cal treatment. Was performed a lower midline incision of
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abdomen. Intraoperative inspection of abdominal cavity
showed dilated and lengthened sigmoid and distal part of
descending colon with spreading on recto-sigmoid angle
(Fig. 3). Inside the colon was easily palpable two giant
fecalomas, with sizes (25.0x15.0x15.0 cm). Distally
from the dilated colon there was not appeared stenosis,
which is highly characteristic for the Hirschsprung’s dis-
ease. Therefore, most like cause of the fecaloma should
be idiopathic megacolon. Damaged parts of the colon
were removed surgically and descendo-rectostomywas
performed. After surgery removed parts of descending
colon, sigmoid colon and recto-sigmoid angle were sent
for pathomorphological study. Postoperative period went
without complications and intrahospital stay was 7 days.
Histopathological study showed that surgically taken
material from different parts of damaged colon is cor-
responding to the changes characteristic for idiopathic
megacolon.

Fig. 1. Abdominal MRI

Fig. 2. Pelvic MRI
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Fig. 3. Operative photograph showing a large sigmoid co-
lon

Results and their discussion. Fecaloma is very uncommon
condition and an extreme manifestation of fecal impaction.
Fecalomas are formed due to prolonged retention of intraco-
lonic fecal residue which gets organized with time to form a
well-formed, hard intraluminal fecal mass [1].Calcification
can also be seen. Distal parts of colon, namely sigmoid colon
and rectum are the most common sites for fecalomas [3,8].
Fecalomas present as abdominal masses mimicking neo-
plasm’s and can cause local complications by compressing
the adjacent anatomical structures, the ureters, urinary bladder,
uterus, vagina etc. Occasionally life threatening complications
and surgical catastrophes like stercoral perforations, intestinal
obstruction, anuria, hydronephrosis, bladder rupture, perito-
nitis, and septicemia may occur [1]. Most of the fecal impac-
tions are successfully treated by conservative methods such
as laxatives, suppositories and trans-rectal enemas. Often it
is necessary to dislodge hard stools by manual disimpaction,
finger fracture method and digital evacuation. A surgical in-
tervention for uncomplicated fecal impaction is rarely needed
[1,6]. When conservative measures fail or when potentially
serious complication supervenes, surgical intervention is es-
sential to prevent mortality. Surgical procedure involves either
exploratory laparotomy or laparoscopy followed by removal of
fecalomas and resection of the involved colonic segment. It is
important to keep a close follow up, prescribe stool softeners
and educate the patient about proper dietary habits and involve
the patient in regular toilet training sessions.

We report a very rare case of idiopathic megacolon with a
giant fecaloma in a woman of childbearing age. Fecaloma
should be considered in the differential diagnosis of pa-
tients presenting with chronic constipation and abdomi-
nal mass. Severe chronic constipation should be keenly
investigated and should be aggressively approached by
appropriate medical, endoscopic and surgical manage-
ment to prevent significant complications. In case of fail-
ure of medical treatment, surgical interventions should
be planned. After discharge, patient should maintain on
proper diet, medical treatment and regular toilet training.

© GMN

According to the literature, which is quite old, pregnancy can
be carried out normally in a patient with this rare pathology.
Therefore, we recommend that further investigations are
mandatory to delineate guidelines for clinical management
of megacolonespecially in women of childbearing age.
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SUMMARY

A CASE OF GIANT FECALOMA IN A 24-YEAR-
OLD WOMAN

Zurabishvili K., Rekhviashvili A., Sakhamberidze M.,
Tsiklauri K.

Archangel St. Michael Multiprofile Clinical Hospital,
Thilisi, Georgia

Chronic constipation is a very common complaint at outpa-
tient clinics. It can progress to fecal impaction, and rarely to
fecalomas if not managed promptly. Fecaloma is character-
ized by a hardened large mass of feces frequently localized
in sigmoid colon and rectum and is difficult to discharge.
Fecaliths, stagnating andhardening by time, may cause
intestinal obstruction,ulcer development and colonic wall
perforation. We present the case of a 24-year-old woman
whoadmitted to our hospital with complaints of severe
constipation with 1 bowel movement every third-fifth day
with passage of hard stools only with using laxatives and
meteorism. This is a rare case of fecalomas and megacolon,
when conservative measures were absolutely ineffective
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and surgical treatment was needed. Therefore, diagnosis
of fecaloma must be considered in patients presenting
with chronic constipation and abdominal mass.Further
investigations are mandatory to delineate guidelines for
clinical management of megacolonespecially in women
of childbearing age.

Keywords: fecaloma, megacolon, surgical treatment.
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KJIUHUYECKUM CJIYYAUN TMTAHTCKON ®E-
KAJIOMBI V¥ 24-JIETHEW )KEHIIIUHBI

3ypaoumBuiau K.A., Pexpnamsuin A.N.,
Caxambepuaze M.P., Hluxnaypu K.H.

Mynvmunpoghunvrasn xnunuueckas borbHuya um. Apxam-
eena Cesmozo Muxaiina, Tounucu, I'pysus

XpOHUYECKUN 3amop ABJISAETCS pacupoCTpaHEHHOMU
*ano00il B amMOynaTOPHO-TIONUKINHUYECKUX YUPEK-
JIEHUAX, YaCTO MPOrPecCUpyeT A0 KaJOBBIX 3aKyIOPOK
U, B cllydyae HeaJeKBaTHOIO JIEYeHHs, IpeBpalaeTcs B
¢dekanomy. Dekaaoma XxapaKTepHU3yeTCsl CKOIJICHHEM H
3aTBepAeHNEM OOJIbIION Macchl (peKalnuid, yaiie BCEero
JIOKaJIM30BAHHBIX B CUTMOBHUJHON W NpPAMON KHUIIKE,
KOTOpBIE TPYAHO BBIBECTH M3 opranusma. [locrenenHo
MPOUCXOAUT CTarHauus U Ympo4YHCHUC @eKaHbeIX KaM-
Hel7[, KOTOPBIC BBI3BIBAIOT KUIICYHYIO HEITPOXOJAUMOCTD,
pasBuTHE 3B M nepdopanuio KUIIEYHUKA. ABTOpaMHU
MpEJCTaBIeH Cilydail 24-jeTHeW >XEHIIUHBI, KOTopas
MOCTYTIIa B OOJNIBHUILY C Kajdo0aMU Ha METEOPH3M U
TsDKeIbIe 3anophbl ¢ 1 nedekanueid Ha KakIblii TPETHH-
MATHIN J€HB, C MPOX0XKACHUEM JKECTKOIO CTYyJa TOJIBKO
¢ MOMOIIbIO cIabuTenbHbIX BemecTs. [locTaBnen nua-
T'HO3 MerakoJioH u (hekanoma. KoHcepBaTuBHOE JeueHue
B JIAaHHOM Clly4ae 0Ka3aJloch Hed((hEeKTUBHBIM, BOSHHK-
Jla HEOOXOIMMOCTh XUPYPrHUecKoro jeueHus. Takum
00pa3oM, y MaIMeHTOB ¢ XPOHMUYECKUMHU 3aMOpaMH U
IUIOTHBIMU O0Opa30BaHUSIMU B OPIONIHOMW TOJIOCTH clie-
JyeT pacCMaTpUBaTh AMArHO3 GekaaoMbl. JlaapHel e
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HCCIICAOBAHUA SABJIAIOTCA 00s13aTeNIbHBIMU JJIA YTOUYHCHUSA
TAaKTHKH KIIMHUYCCKOTI'O BCACHUS MMAIMCHTOB C MCTAKOJIO-
HOM, 0CO0EHHO JKCHIUH ACTOPOAHOTO BO3pacTa.
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REPRODUCTIVE HEALTH PATTERNS: GEORGIAVERSUS AUSTRALIA

tAsatiani T., 2Abuladze N., 2Ward H., 3Angel P.

1Thilisi State Medical University, Department of Reproductive Health, Georgia;
2Coffs Harbour Base Hospital, Australia; 3Magellan Medical Center, Australia

Abortion and contraception are alternative means of achiev-
ing the certain level of fertility. Thus, fertility, abortion,
and contraception are fundamentally related: Electing to
give birth to a child at a time of a woman’s choosing has
only been possible with the knowledge and use of contra-
ception before pregnancy and/or the decision and access
to terminate a pregnancy after conception. Accordingly,
abortion rates are higher in societies with smaller family
preferences, with low contraceptive prevalence or the use of
ineffective methods, and in societies with a high propensity
to rely on induced abortion [1]. As societies have moved
through the fertility transition, they have experienced a
substitution from traditional contraceptives to modern ones,
and the use of to abortion has declined as more effective
and user-friendly contraception has been made available.
This general model of the inverse relationship between
contraception and induced abortion has been observed in
many countries of the developed world. In this review,
we compare fertility, abortion and contraception trends
in two examples of developing (Georgia) and developed
(Australia) country.

Fertility

The total fertility rate (TFR) in Georgia has been declining
since the 1970s. Official estimates show the TFR fell from
around 2.3 children per woman to about 1.6 in 1993 [12]
and since then it has been fairly flat. RHS 2005 in Georgia
[8] found the TFR to be 1.6 and this appears to be best
estimate through 2002-2005. The total fertility rate (TFR)
of 1.6 children per woman in 2002-2005 was only slightly
lower than the TFR in 1996-1999 (1.7 births per woman)
and for the period 2007-2010 TFR rose to 2.0 birth per
woman [9]. This is the highest rate recorded for Georgian
women since the 1970s and is 25% increased in comparison
to the preceding five years. Georgian women continue to
marry early (median age at first marriage was 21.6 years
in 2005) and overwhelmingly report having their first
sexual experience after marriage. Most women complete
childbearing at an early age. The median age at the birth
of their first child is 23 years, and fertility reaches peak
levels among women at age 20 to 29 years. The preference
among women for small families is reflected not only in
their below replacement level fertility (2.1 babies per fertile
woman) and high abortion rates, but also in the commonly
stated desire for no more children. Because they achieve
their desired family size early and the divorce rate is low
(6%), most Georgian women spend the majority of their
reproductive years (generally 20-25 years) in a union and
in need of effective contraception to prevent unintended
pregnancies.
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Similar trends have been observed in Australia over the last
decade. Australia’s fertility rate has been falling steadily
since the baby boom of the immediate post World War 11 pe-
riod. Australia’s fertility rate is well below the international
average of 2.5, and above the average of 1.7 in developed
nations. Many developed nations of the world (such as
Germany, Italy, Japan, Canada and Korea) have low or very
low fertility rates, in most cases well below the replacement
level of 2.1 babies per fertile woman and notably lower than
Auwustralia. The dominant thinking of demographers was that
Australia would follow this trend and could have a fertility
rate in the range of 1.5 or 1.6 babies per fertile woman by
2016. However, fertility rates have increased in most parts
of Australia since about 2002, which has radically chal-
lenged this perspective. The reasons for this upswing in
fertility rates are strongly debated. The reasons include: fa-
vorable economic conditions including low unemployment
rates, leading to more flexible working conditions allowing
parents to balance home and work obligations (important
for middle and high income families); government income
support including the baby bonus and family tax benefits
(important for middle and lower income families); a new
social paradigm with greater gender equality and greater
emphasis on supporting parenting by fathers; delayed fertil-
ity in a large cohort of women leading to higher rates for a
period of time (but these rates are likely to decrease in the
coming years again). While 297,900 babies were born in
2011, the highest number on record, new Australian Bureau
of Statistics figures [ 4 ] show the TFR sits at 1.89 babies
per woman last year, virtually unchanged from 2009. The
changing demographic of Australian Society suggests that
certain population groups have a much higher TFR whilst
other segments are shrinking dramatically. Bolstered by
strong economic conditions and government policies such
as the baby bonus, the nation’s fertility rallied from a low of
1.73 babies per woman in 2001 to a 30-year high of 1.96 in
2008. However, a second consecutive year of lower fertility
means Australia is still falling short of the replacement level
(of 2.1 babies per woman of reproductive age) and must
continue to rely on migration to increase its population.
The main reason is that women continue to wait longer
before having children.

Georgian Society would be described as perhaps largely
homogenous with strong cultural influences delaying first
sexual debut and remaining monogamous with a low di-
vorce rate in childbearing years. Australia is considered to
be be more of a Cosmopolitan society with segments of the
population with high fertlity rates; in particular indiginous
aboriginal people and imigrants from India, Africa, South
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East Asia and the Middle East. Strong cultural influences
control age of marriage, divorce rates and contraception
acceptability. The majority of Australians would be
generational European with a much younger age of first
sexual intercourse and a high divorce tolerance and liberal
Western sexual behaviour and attitudes which require more
extensive contraception use and awareness, but when it
fails a higher demand for abortion services. As the mix of
cultures proliferates these demographic changes impact on
the composite “Australian” statistics.

Abortion

According to a 2012 analysis by the Guttmacher Institute
and the World Health Organization [13] after declining
substantially over the last couple of decades (from 35 to
29 per 1000 women aged 15-44) the worldwide abortion
rate has now stalled. Contraceptive use in developing
countries has cut the number of maternal deaths by 44%
(about 270,000 deaths averted in 2008) but could prevent
73% if the full demand for birth control was met. Georgian
Reproductive Health surveys conducted during the last two
decades years showed that in the year 2000 Georgia had its’
highest reported total abortion rate (TAR) - 3.7 abortions
per woman [7]. During the same period, Georgia also had
the lowest proportion of women, 25 % using contracep-
tion. Georgia RHS survey 2005 showed that contraceptive
prevalence was 28 %, an increase caused by greater use
of modern contraceptive methods [8]. The use of effective
modern methods of contraception has increased from 25
to 28 percent and abortion rates have decreased from 3.7
to 3.1 abortions per woman. Between 2005 and 2010, the
abortion rate dropped significantly to 1.6 abortions per
woman (95% CI 1.5-1.8), a 48% decline from 3.1, or 57%
from 3.7. More than one-half of Georgian women obtaining
abortions in 2007-2010 were aged 25-29 (102 abortions per
1,000 women) and 30-34 (83 abortions per 1,000 women).
The third highest age specific abortion rate, contributing to
25% of the TIAR, occurred among women aged 35-39. The
main reasons given for choosing abortion included: desire
to stop childbearing (51%), desire to space the next birth
(18%), and socioeconomic circumstances that prevented
the family from supporting another child (20%) [9].

IIn Australia, the law surrounding abortion is defined by
each state. Abortions can be carried out legally everywhere
in the country to protect the health of a woman, though
the precise definition of this differs depending on the
state or territory. In 2008, The Abortion Law Reform Act
[10] decriminalized termination of pregnancy and set out
guidelines for when abortion can take place. Australia’s
abortion rate is reasonably low compared to Georgia. An
estimated 80,000 - 90,000 surgical abortions are performed
in Australia each year [3]. This equates to approximately
250 per day, or one abortion for every 2.8 live births. One
in three Australian women will have an abortion in their
lifetime. The estimated rate for Australia in 2003 was
around 19.7 abortions per 1000 women aged between 15
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and 44. The highest abortion rate was at age 20-24. How-
ever, the exact numbers of abortion are extremely difficult
to obtain because there is no routinely collected national
abortion statistics. Many are done in the private sector and
this may account for another 20 000 per year. These are not
included in the statistics as for privacy reasons women may
not claim the governmental rebate so true numbers are not
accurate. International rates range from 7.7 in Germany to
90 in Eastern Europe, with a world average of 33-37 abor-
tions per 1000 women.

Contraception

Contraceptive use in Georgia, as mentioned above, is rela-
tively low, as shown by the high percentage of women who
have never used any contraceptive method (58%) and the
high percentage of women not currently using contracep-
tion (72 %) [9]. However the use of modern contraceptive
methods rose sharply, from 20% in 1999 to 35% in 2010.
For the first time, the prevalence of modern methods ex-
ceeded the prevalence of traditional methods, which had
declined. As a result, the contraceptive prevalence rate for
married women increased from 41% in 1999 to 45% in
2005 and 53% in 2010. Almost two-thirds (65%) of mar-
ried women have a potential demand for contraception,
including 52% who already use a method and 12% whose
demand has yet to be satisfied (i.e. they have an unmet
need for some contraceptive method). The unmet need for
contraception among married women in 2010 is half the
level documented in 1999 (12% vs. 24%), mostly as a result
of increased use of modern methods. Need rises with rural
residence, low education, larger families, and poor wealth
quintiles. Among current users (52%), 18% use traditional
methods, which are subject to high failure rates and subse-
guent abortions. When these are added to the unmet need
group (12%) the total need for modern methods is 30%,
nearly a third of all married women. Among all current
contraceptive users, 26% were using the condom (14%
out of 53%), followed by 25% using the 1UD (13% out of
53%), 21% using withdrawal (11% out of 53%), 13% using
periodic abstinence (7% out of 53%), 7% using the pill (4%
out of 53%), 5% using tubal ligation (2.9% out of 53%),
and 3% using spermicides (1.5% out of 53%). Between
1999 and 2010, condom use among couples increased 2.5
times (from 6% to 14%) and 1UD use increased from 10%
to 13%, becoming the first and second most used methods,
respectively. Withdrawal and the rhythm method, the lead-
ing methods in 1999, became the third and fourth most
commonly used methods in 2010 [9]. Pill use, still very
low, increased from 2% in 1999 to 4% in 2010, and tubal
ligation increased from 2% to 3%. An important component
of the newly implemented reproductive health strategy in
Georgia is to train health professionals to provide family
planning counseling at any point of contact with medical
care, including primary health care services.

In contrast, nearly 70% of Australian women of repro-
ductive age are using a contraceptive method. Despite
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this, estimates are that over 50% of Australian women
have had an unplanned pregnancy. The uptake of LARC
(Long-acting reversible contraception) is low in Australia
with only 1.2% of women using it [11]. LARC is a public
health priority in the UK and US, but there is no clear
policy on LARC in Australia. Recent Australian studies
have shown that the most popular contraceptive method
is the contraceptive pill [14]. Condom use is the next most
commonly used, followed by vasectomy and tubal ligation
with the rapid increase in the use of the contraceptive pill
from its introduction in 1961 through to 1986. Research
also describes the very low uptake of the intrauterine de-
vice (IUD). Despite the IUD being the most widely used
reversible method in the world (17% in France and 21%
in Sweden), there are considerable regional differences in
its use, with much higher prevalence rates in developing
countries. Estimates from Australia show that few women
use 1UDs: less than 2% of women of reproductive age.
Reasons for the low usage include misinformation, a belief
that it is unsuitable prior to childbirth and concern about
infection. We do know that it does not have any effect on
future fertility and there is a small infection risk associated
with IUD insertion but it is really confined to the first 20
days and it is a very low risk [5]. The rate of pelvic inflam-
matory disease is lower with the Levonogestrel 1US than
with the copper IUD. Research shows that LARCS improve
long-term continuation rates: the Levonogestrel 1US and
copper 1UDs had similar 24-month continuation rates at
79% and 77% respectively, implants - 69% compared to
OCP - 43%, vaginal rings - 41% and depot Medroxypro-
gesterone acetate - 38% [2].

In terms of hormonal contraception, Levonogestrel/ethi-
nyloestradiol is the most frequently recorded medication,
accounting for nearly half of the medications in all age
groups. Drospirenone/ethinyloestradiol and cyproterone/
ethinyloestradiol were more frequently recorded for 12-34
year-olds than those aged 35-54 years. The reverse was true
for LARCs, with medroxyprogesterone and the levonorg-
estrel intrauterine device being recorded more often for
35-54-year-olds than 12-34-year-olds. Data suggests that
the Copper intrauterine and ethinyloestradiol/etonogestrel
devices were least often prescribed. For emergency contra-
ception problems, levonogestrel was the most frequently
recorded medication [6].

General contraception and emergency contraception were
highest among young women (18-24) and declined with
a women’s age. This could be because older women are
more likely to use contraceptive methods that do not
require them to regularly fill prescriptions. These lower
rates of encounter may also account for increasing levels
of unplanned pregnancy and abortion being seen in women
in this age group.

The COCs have been found to be the preferred method
of contraception before and between pregnancies, but its

© GMN

rate of use decreases with age and with higher numbers of
pregnancies. Middle-aged women tend to use longer-term
methods of contraception when no further pregnancies are
desirable and this strategy requires fewer visits to doctor.

Conclusion

The limitations of our review include the bias of all ob-
servational studies. Direct comparison is not possible as it
depends heavily on social, cultural and traditional specifics
of Georgian and Australian populations and also different
time periods. Fertility, abortion and contraception figures
for Australia and Georgia tend to reflect the attitude of each
country to comprehensive sexuality education and effective
contraception rather than the sexual behavior of the people
who live in these countries.

Also, a number of immeasurable factors may complicate
the analysis and interpretation of the relationship between
abortion and contraceptive use. These include the lack of
reliable information on contraceptive use among women
who are sexually active but not in union and variations in
rates of contraceptive failure (either method failures or
failures caused by irregular or incorrect use). In addition,
awomen’s motivation to achieve a small family or to time
their births more precisely may simply outpace the rise in
effective method use. Furthermore, an increase in sexual
activity among unmarried people may lead to an increase
in unplanned pregnancies and in the demand for abortion.
Thus, the level of abortion may remain stable or continue
to rise even while contraceptive use rises or remains at a
high level.

Further research needs to assess the needs of Georgian
women’s for modern methods and their knowledge of these
methods and their benefits. Survey data show that many
Georgian women still dislike most modern methods, know
little about them, and believe that they are associated with
negative health consequences. In addition, 75 percent of
traditional method users believe that the method they are
using is equally or more effective than modern contracep-
tive methods. Research also needs to explore the attitudes
and practices of providers to determine whether they ad-
vise women to avoid hormonal or other effective methods
or if they instill fear in women about the effects of those
methods. Finally, research should determine why Georgia
continues to have one of the highest documented abortion
rates in the world, in spite of sustained efforts to improve
access to modern methods of contraception.

Australian medical practitioners could also improve ac-
cess to contraception, particularly for young women who
have higher rates of unintended pregnancy and abortion.
Hormonal implants, intrauterine hormones and devices
(IUDs) as top tier LARCs offer safe and effective solutions
to these problems and should be among first-line contra-
ception options, particularly for younger women, where
they surprisingly have tended to be used more as second
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or third-line contraceptives. Like any choices, they each
have their pros and cons and will appeal to people for dif-
ferent reasons but Australia’s main point is that all of these
three methods should be offered as first-line contraceptives
across all age groups.
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SUMMARY

REPRODUCTIVE HEALTH PATTERNS: GEORGIA
VERSUS AUSTRALIA

!Asatiani T., 2Abuladze N., 2Ward H., 3Angel P.

Thilisi State Medical University, Department of Repro-
ductive Health, Georgia; 2Coffs Harbour Base Hospital,
Australia; *Magellan Medical Center, Australia

The review compares a few reproductive indicators -
fertility, abortion and contraception in both a developing
(Georgia) and a developed (Australia) country. Fertility,
abortion and contraception figures in both countries tend
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to reflect the attitude and the degree of development of
each countries sexual health education and their use of
effective contraception. Further research is required to
accurately evaluate the need and access of Georgian
women to modern methods of family planning and
their knowledge of the benefits of modern contraception
that can assist to reduce pregnancy termination rate. In
Australia better insight is needed on how to facilitate a
shift to more efficacious long-term contraceptives across
all age groups.

Keywords: reproductive health, Induced abortion, fertility,
contraception.
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DISTINCT DRUG RESISTANCE PROFILE
OF HIV-1 SUBTYPE A STRAIN CIRCULATING IN GEORGIA

Dvali N., ‘*Chkhartishvili N., *Karchava M., *?*Sharvadze L., **Tsertsvadze T.

Infectious Diseases, AIDS and Clinical Immunology Research Center;
2Jvane Javakhishvili Thilisi State University, Georgia

HIV/AIDS remains the major global public health chal-
lenge of modern times, with around 35 million people living
with HIV by the end of 2013 [17]. The global HIV epidemic
is primarily caused by HIV type 1 (HIV-1), which is char-
acterized by divergent evolution leading to development
of multiple subtypes and inter-subtype recombinant forms
[14]. This genetic diversity can affect disease progression,
response to antiretroviral therapy (ART) and emergence of
drug resistance [5,7,18]. The knowledge about subtype-
specific responses to currently available antiretroviral
drugs is especially important for resource poor countries,
where treatment options are limited because of economic
constraints. Resistance pathways in different subtypes may
affect drug cross-resistance and the potential use of specific
second-line regimens, which further narrows limited treat-
ment options in developing countries.

The HIV epidemic in Georgia began in 1989 and as of
December 1, 2014 a cumulative 4 646 cases of HIV infec-
tion had been reported in the country. For many years,
Georgia’s HIV epidemic has been driven by injection
drug use (IDU) accounting for 50% of total reported
cases. Previous studies of HIV-1 subtype epidemiology
in Georgia showed predominance of subtype A [6], which
is also commonly found in other countries of the Eastern
European region [12].

Since 2004, through the Global Fund support Georgia
ensured universal access to ART for all patients in need.
Provision of ART is governed by the national guidelines and
is coordinated by the Infectious Diseases, AIDS and Clini-
cal Immunology Research Center (National AIDS Center).
Currently ART is recommended in all patients with CD4
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count <500 cells/mm3. The recommended initial regimen
consists of two nucleoside reverse transcriptase inhibitors
(NRTTI) and one non-nucleoside reverse transcriptase inhibi-
tor (NNRTI). Aritonavir (r) boosted protease inhibitor (PI)
is recommended in cases when an NNRTI cannot be pre-
scribed. Currently tenofovir + emtricitabine and zidvudine
+ lamivudine are used for the NRTI component of initial
regimen. Efavirenz is the preferred NNRTI with nevirapine
being recommended as an alternative to EFV.

As per national guidelines, the standard of ART moni-
toring relies upon laboratory monitoring of CD4 count,
HIV-1 viral load and development of resistance based
on a resistance-genotype detection when indicated. Pre-
viously we have shown effectiveness of this approach
in early identification of patient failing on ART and in
improving clinical outcomes in patients with drug resis-
tant viruses.[3, 4] Our earlier works have also suggested
that subtype A circulating in Georgia has distinct NNRTI
resistance profile, however the generalizability of this
finding was limited because of small sample size [6, 16]
The objective of the current study was to describe drug
resistance profiles among ART-experienced patients in
Georgia.

Materials and methods. Study included 193 adult (age
> 18 years) HIV patients who experienced virological
failure and were found to carry drug resistant strains of
HIV-1 based on HIV genotypic resistance testing. Study
period was 2005-2013. Subjects were identified through
laboratory and medical records. Data on demographic
and clinical characteristics were abstracted through
chart review.
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The virologic failure was defined as plasma HIV-1 RNA
level >400 copies/mL 6 months or >50 copies/mL 12
months after commencing treatment in patients that remain
on ART, or if patient had viral rebound confirmed by two
consecutive measurements following the undetectable
plasma HIV-1 RNA levels while on therapy.

Genotypic resistance testing was performed using the
TruGene HIV-1 Genotyping Kit (Siemens, Germany) ac-
cording to the manufacturer’s instructions on OpenGene
DNA Sequencing System. HIV pol gene sequences were
examined for the presence of resistance-associated muta-
tions. Stanford HIV Sequence Database (http://hivdb.
stanford.edu/) was used for interpretation of resistance data.
Mutations listed by the International Antiviral Society-USA
were considered.

Multiple alignments were created with CLUSTAL W pro-
gram [15]. Phylogenetic analyses were conducted using
MEGA software version 6.0 [13]. The Neighbor Joining
(NJ) method and Kimura two-parameter model with reli-
ability estimated from 1000 bootstrap replicates were used
for tree construction. HIV-1 Subtypes were assigned by
inferring relatedness of participant sequences to reference
HIV-1 sequences obtained from the Los Alamos National
Laboratory HIV Sequence Database (http://www.hiv.lanl.
gov/content/sequence/HIV/mainpage.html).

Statistical analyses were carried out using SAS 9.2 (SAS
Institute, Cary, NC, USA). Standard descriptive statistics
were performed to describe patient characteristics. Com-
parisons were tested using Pearson’s chi-square test or
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Fisher’s exact test as appropriate. Significance was defined
as p value <0.05.

Results and their discussion. Among 193 HIV patients
included in the analysis the median age was 39 years and
majority (74%) were men (table 1). More than half (53.4%)
of patients were infected through injection drug use and
86.5% had HIV subtype A. Nearly 80% of patients received
Efavirenz-based ART regimen, up to 20% of patients were
on Nevirapine-based regimen and only one patinets was
on Lopinavir-based ART at the time of virologic failure.
The most common NRTI backbone was Zidovudine +
Lamivudine (45.1%) followed by Abacavir + Lamivudine
(22.3%), Tenofovir + Emtricitabine (21.7%) and Stavudine
+ Lamivudine (10.9%).

A total of 170 (88.1%) patients had virus with dual-class
NRTI + NNRTI resistance, virus from one (0.5%) patient
had dual-class NRTI + PI resistance, single-class resistance
was identified 21 (10.9%) viruses, including 10 (5.2%)
cases of NRTI resistance only and 11 (5.7%) cases of
NNRTI resistance only. One (0.5%) patient carried the virus
with triple-class NRTI + NNRTI + PI resistance.

The most common NRTI mutation was M184V found in
166 (86.0%) viruses, followed by L74V (22.3%, n=43) and
K65R (13.5%, n=26) (Table 2). Any thymidine analogue
mutation (TAM) was found in 23.3% of samples and 7.8%
of viruses carried >3 TAMs. The most common TAM was
D67N —12.9%. Comparison of occurrence of NRTI muta-
tions by subtype did not show any statistically significant
difference (Table 2).

Table 1. Characteristics of study population

n=193
Age, median years (IQR) 39 (35-44)
Gender, n (%)
Men 143 (74.0)
Women 60 (25.9)
Mode of HIV Transmission, n (%)
Injection drug use 103 (53.4)
Heterosexual contact 77 (39.9)
Male-to-male sex 6 (3.1)
Blood recipient 2 (1.0)
Unknown 5 (2.6)
HIV subtype, n (%)
A 167 (86.5)
B 21 (10.9)
Other 5(2.6)
ART regimen, n (%)
Efavirenz-based regimen 154 (79.8)
Nevirapine-based regimen 38 (19.7)
Lopinavir-based regimen 1(0.5)
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Table 2. HIV-1 reverse transcriptase drug-resistant mutations

Total Subtype A Subtype non-A
(n=193) (n=167) (n=26) p value
NRTI mutations, n (%)
M41L 12 (6.2) 11 (6.6) 1(3.8) 0.99
D67N 25 (12.9) 24 (14.4) 1(3.8) 0.21
K70R 13 (6.7) 12 (7.2) 1(3.8) 0.99
L210W 9(4.7) 9(5.4) 0(0.0) 0.61
T215YF 22 (11.4) 18 (10.8) 4 (15.4) 0.51
K219QE 15 (7.8) 13(7.8) 2(7.7) 0.99
K65R 26 (13.5) 24 (14.4) 2(7.7) 0.54
L74V 43 (22.3) 36 (21.6) 7(26.9) 0.61
Y115F 23 (11.9) 22 (13.2) 1(3.8) 0.32
M184V 166 (86.0) 146 (87.4) 20 (76.9) 0.22
NNRTI mutations, n (%)
K101E 61 (31.6) 61 (36.5) 0(0.0) <0.0001
K103N 58 (30.1) 40 (24.0) 18 (69.2) <0.0001
V106M 8(4.1) 7(4.2) 1(3.8) 0.99
V108l 13 (6.7) 11 (6.6) 2(7.7) 0.69
Y181Cl 52 (26.9) 43 (25.7) 9(34.6) 0.34
G190S 105 (54.4) 104 (62.3) 1(3.8) <0.0001
G190A 8(4.1) 5(3.0) 3(11.5) 0.08

The most frequent NNRTI mutation was G190S, found in
105 (54.4%) of samples. Other significant NNRTI muta-
tions included K101E (31.6%, n=61), K103N (30.1%,
n=58) and Y181ClI (26.9%, n=52). Comparisons showed
significant differences in drug resistance profiles between
A and non-A subtypes. The prevalence of G190S and
K101E was significantly higher in subtype A samples
(p<0.0001), while K103N was more frequent in non-A
samples (p<0.0001) (table 2). In 69 samples G190S co-
occurred with either K101E or Y181C or with both: 39
genotypes G190S/K101E; 10 genotypes G190S/Y181CI
and 20 genotypes G190S/K101E/Y181Cl.

Two patients had viruses with mutations conferring resistance
to Pls. In one case it was D30N mutation, the other case was
combination of three mutations — M46l1, 147V and L76V.

Our study shows that HIV-1 Subtype A has distinct NNRTI
drug resistance profile. This has been first described by our
group and recently has been confirmed in larger study from
Russia [6, 9, 16]. Similar to our previous reports G190S was
the most common NNRTI mutation and the frequency was
significantly higher in subtype A samples. This is the main
distinction from other subtypes, which tend to select for
K103N and Y181CI mutations more frequently [11, 19].

Another important characteristic observed in our study was
high frequency of K101E mutation, which was identified
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only in subtype A samples and which almost exclusively
was co-occurring with G190S. This has not been described
previously. Also there was significant co-occurrence with
Y18ICI. Itis unclear whether these NNRTI mutations were
selected simultaneously or were accumulated. In all cases
co-occurrence limits the use of novel generation NNRTIs
in subtype A infected patients with previous exposure to
this drug class.

In addition to subtype-based comparisons, differences in
frequency of G190S and K101E were also explored by gen-
der, mode of HIV transmission and ART regimen. None of
these analyses yielded statistical significance, underscoring
that HIV-1 subtype is the only source of difference.

With regard to other drug resistant mutations, as in the rest
of the world, M184V appears to be the most frequent drug
resistance mutation [1, 8]. Compared to our previous report
we observed increase in the frequency of L74V (22.3% in
2014 vs. 14.6% in 2011) and K65R (13.5% in 2014 vs.
4.9% in 2011) [16], which is consistent with increased
use of Abacavir and Tenofovir. The frequency of TAMs
in our study was lower compared to report from Marconi
and colleagues [10], but was similar to that of reported in
settings where viral load monitoring is available routinely
[2]. This finding once again underscores that routine use of
viral load is key for preventing accumulation of resistance
mutations. As Zidovudin remains one of the key drugs used

21



in Georgia, close monitoring for development of TAMs
needs to be continued.

The level of PI resistance was low. Only two patients in
our study carried the virus with PI mutations. One of these
patients had been on Nelfinavir based treatment in early
2000s, when laboratory monitoring capacities were very
limited, and the PI resistance was only identified several
years after the exposure to the drug. The other patient was
on Lopinavir-based ART as part of first line regimen. By
the end of 2013 nearly 13% of those on first-line ART
were receiving Pls and only one case of drug resistance
indicates that PI can be considered for initial treatment in
resource-limitted settings.

The study has limitation in terms of sample size, particu-
larly for non-A subtypes with only 26 samples included in
the study. This limited statistical power for comparisons
and over generalizability. On the other hand we included
all cases of documented HIV-1 drug resistance in treated
patients and this limitation is not due to sampling bias.
Despite this limitation study provides important informa-
tion for clinicians and program managers.

Our study further confirms that HIV-1 subtype A has distinct
drug resistance profile and G190S appears to be its favored
NNRTI mutation. There is little information about the PI
drug resistance patterns in subtype A stains. Continued
monitoring of HIV-1 drug resistance is warranted to inform
HIV treatment programs.
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SUMMARY

DISTINCT DRUG RESISTANCE PROFILE OF
HIV-1 SUBTYPE A STRAIN CIRCULATING IN
GEORGIA

Dvali N., *Chkhartishvili N., !Karchava M.,
12Sharvadze L., *?Tsertsvadze T.

!Infectious Diseases, AIDS and Clinical Immunology
Research Center; ?lvane Javakhishvili Thilisi State Uni-
versity, Georgia

Emergence of HIV-1 drug resistance limits effectiveness of
antiretroviral therapy (ART). Since 2004 Georgia provides
free ART to all patients in need. We aimed to evaluate drug
resistance patterns of Georgian HIV-1 variants among
patients with virologic failure.

Study included adult HIV-1 patients, who experienced
virologic failure and were found to carry drug resistant
strains based on genotypic resistance testing in 2005-2013.
HIV-1 pol gene sequences were examined for the presence
of resistance-associated mutations. Stanford HIV Sequence
Database was used for interpretation of resistance data.

A total 193 patients were included in the study. Among
them majority (86.5%) carried subtype A virus and
nearly 80% were on Efavirenz-based regimen. The
most common nucleoside reverse transcriptase inhibi-
tor (NRTI) mutation was M184V - 86.0% (n=166). The
most frequent non-nucleoside reverse transcriptase
inhibitor (NNRTI) mutation was G190S, found in 105
(54.4%) of samples. Other significant NNRTI mutations
included K101E (31.6%, n=61), K103N (30.1%, n=58)
and Y181Cl (26.9%, n=52). The prevalence of G190S
was 62.3% in subtype A viruses compared to 3.8% in
non-A variants (p<0.0001). Frequency of K101E was
also significantly higher in subtype A (36.5% vs. 0%,
p<0.0001). ). In 69 samples G190S co-occurred with
either K101E or Y181C or with both: 39 genotypes
G190S/K101E; 10 genotypes G190S/Y181CI and 20
genotypes G190S/K101E/Y181Cl.

High prevalence of G190S and K101 mutations suggests
subtype A specific response to currently approved first-line
NNRTIs. Frequent co-occurrence of G190S with Y181C
and K101E may limit the use of novel generation NNRTIs
in subtype A infected patients with previous exposure to
this drug class.

Keywords: HIV-1, subtype A, drug resistance.
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OTJIMYATEJBHBIA TPO®UJIH JIEKAPCTBEH-
HOM PE3UCTEHTHOCTH NUPKYJIMPYIOIIETO
BTI'PY3UU CYBTHUIIA A BUU-1

NMeaau H.O., Yxaprumeuau H.HU., Kapuyasa M.K.,
L2IIlapBanze JLI., 2 llepusanze T.H.

Hayuno-npaxmuueckuil yenmp ungexyuonnvix 3a6one-
sanuti, CITH/]a u kaunuueckou ummynoro2uu, *Tounuckuil
2ocyoapcmeennbiil yHusepcumem um. M. [ocasaxuweuiu,
Ipy3zua

Bo3HukHOBEHME JIEKapCTBEHHOU pe3ucTeHTHocTH BY-1
orpaHn4nBaeT 3PpPEeKTHBHOCTE aHTHPETPOBUPYCHOU Te-
pammmu (APT). C 2004 r. I'py3us npemraraet 6ecIutaTHyIO
APT BceM mamueHTaM, KOTOPBIE HYXKIAIOTCA B JTaHHOM
JICICHUH.

Lenbto uccnenoBaHus sIBUJIACH OLIEHKA NPOQUIIs JIeKap-
CTBEHHOM pe3ucTeHTHOCTH BaprnanToB BUY-1 y 60mbHBIX
C BHPYCOJIOTHYECKON HEI(P(HEKTHBHOCTHIO.

WccnenoBansl B3pocnsie 6ompable BUY-1, y KOTOpBIX
yCTaHOBJIEHAa BHpycoJorndeckas Hed(pPeKTUBHOCTh U
HaJIM4Me Pe3UCTEHTHBIX IITAMMOB BHPYCa Ha OCHOBAaHUH
TecTa FTeHOTUITMYECKON pe3nCTeHTHOCTH 3a mepuox 2005-
2013 tr. O6pasust pol rera BUY-1 u3ydeHs! Ha Haan4ne
MyTaLi, BBI3BIBAIOIINX PE3UCTEHTHOCTh. ba3a maHHBIX
«Stanford HIV Sequence Database» Opla ncmonp3oBaHa
JUISL MHTePIPETaluy JaHHBIX 110 PE3UCTETHOCTH.

B uccinenosanue BxiroueHs! 193 nanuenra. bonsmmaCcTBO
u3 HuX (86,5%) umenu cyotun A BUY-1 u 80% u3 HEX
neqmichk ddasuper3om. Hanbosee gacto BcTpeuaemoit
MyTaluel, BEI3bIBAIONIECH PE3UCTEHTHOCTh K HYKJICO3U -
HBIM HHTHOMTOpaM oOparHOo#l TpaHckpunTaszsl (NRTI),
6pu1a M 184V —86,0% (n=166). Ha cueT HeHyKII€03HUTHBIX
uHruouTOpOB 00parHOi TparckpunTa3sl (NNRTI), Hanbo-
nee gacto BeisiBsieMoit NNRTI mytanmeii, sisimace G190S,
obnapyxenHas B 105 (54,4%) obpasuax. pyrue 3HaunMBbIe
NNRTI myramun 65 K101E (31,6%, n=61), K103N
(30,1%,n=58) n Y181CI (26,9%, n=52). [IpeBaneHTHOCTH
G190S B o6pa3uax cydorumna A Bupyca 6su1a 62,3% B cpas-
HeHud ¢ 3,8% B ocTanbHbIX cyOTHIAaX Bupyca (p<0.0001).
Yacrora K101E Taxxe Obuta 3HAUWTEIHHO BHIIIE NPH
cyorune A (36,5% no cpasrenuto ¢ 0%, p<0,0001). B 69
obpasmax G190S BreraBieHa Hapsany ¢ K101E mwm Y181C
mmbo ¢ obenmu myTanusamu: 39 renorunoB G190S/K101E;
10 rerotrumoB G190S/Y181CI u 20 reroruno G190S/
K101E/Y181Cl.

Bricokas mpeBanenTHOocTh MyTanuii G190S u K101E
HIO3BOJISIET CYAUTB O CIIEHNU(PHUIECKOM OTBETE CO CTOPOHEI
cyotuma A BMU-1 Ha yledeHne peKOMEHAYEeMBIMH IIpe-
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naparamu NNRTI nepBoro psga. Yacras coueraemMocThb
G190S c Y181C u K101E moxeT orpaHUYUTh IPUMEHEHNE
npenaparoB NNRTI HoBoro nokaneHus cpeiy MalleHToB,
UH(UIMPOBAHHBIX CyOTUIIOM A, KOTOPBIE paHee IPHHUMa-
JIM TIpenaparhl JAHHOTO KJlacca.

6gboydy

LoJommggerm@o gogdgegdgeo s03-1 yddodol
FVodemgdobodoo MgboliGgbdmdol aoblbgsggdygao
3OMBog0

'6. goeo,'6. Abo®@odgoeo,'d. Jo@hogs,
Ran, docigodg, Po. 39033599

‘06(331](30‘3(410 3omm@myool, doplol ©s janobo-
3960 0dgbmamyool badgibogdm-3@s]@ogmeo
(3963 ®0; 20gobg xogobodgomol Lob. mdoaoliols
bobgendfogm 9boggdbodgdo, Lods@mgganm

s0g-1 {od@ngdobswdo MgboliGgb@mdol asbgoms®gds
begegl sbBodgdOMmgomglymo (stg) d39Mbogom-
0L 9839JBgOmdsls; 2004 Fenowsb Lsds®mggenmdo
g4ggems  35309bHo, Gmdgmlsg LikoGpgds ooy
3390bo@mds 0@gdls dsb. 3genggols 30bsbls Fomdmsgo-
39bws bodo@mmggenm@o aogd g gdgemo sog-1 gsto-
3b@gdol MgboliBgbdmdol 3Bmgoaol dgLfsgens
30090 9dggamdol 3Jmby 353096890 do.

330 g3odo homgeo ogm dmbeogo sog-1 353046~
B900, @Mdgemsi o@gbodbom godyliygao 9 dgog-
3Mos> s sdmshbsm {odemgdolodo GgboliGgb-
B0 dGodgoo g9bm@odgdo @gbolEgbGmdols
BaLEOL bogydggenbyg 2005-2013 §F. sog-1pol 4960l
bodydgdo dglfogeogn odbs MgboliEgb@mdslmsb
SlmEoMgd o 3G o30g00ls sSOlgdmdsby. “Stanford
HIV Sequence Database” gs3myg9bgoge 0gbs Ggbols-
B9bA™d0L dmbsgd9d0lL 0bFgMm3Mg@sEoolamgol.

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

33093590 hodomgamo ogm 193 353096@0, Jomgsb
9d@ogemglmdols (86.5%) os@dmohbps godylols
bygdRodo A s momdol 80% 0dymggdbmes gge-
300 96%0L dgdggen d3@bogmdsby. dgomybgdo-
00 BOSbLO03RSDoL byygergmbowols sbognmgols
0630303 m@gd0l (NRTI) d0ds@m G9boliggbdmdols
25dm3F 3930 3B o309d005b yggemsby bdodo oym
M184V — 86.0% (n=166). dgd®4bgdomo B@SbL-
303Gobol sMobygegmbowol sbogrmpol 0b-
3060 m®gdol (NNRTI) dodstron G9boliggbdmdols

3odm{gg930 9B 030960056 yggemsby bdomos
G190S - 105 dgdmbgggs (54.4%).

bbgo 8609g3bgermgsabo NNRTI 39@s30900 ogm
K101E (31.6%, n=61), K103N (30.1%, n=58) w»s
Y181Cl (26.9%, n=52). G190S 3yds>izool 3Gg3o-
@agbBmdsd A Lyddodol dGsdgddo dgoswpaobs
62.3%, bogoem s@o-A bgdBo 3ol d@edgddo - 3.8%
(p<0.0001). K101E 3@ o300l Lobdomy, sliggg, Lo®-
(39bme domsemo ogm A bggd@o3dols bodydgddo
(36.5% s 0%, p<0.0001). 69 603930 G190S Iy@ -
(30> gONPAM@sE sgoJlomws KI01E s6Y181C
b m@0g9bmsb gamoew: 39 g 9bm@Bndo G190S/K101E;
10 3960030 G190S/Y181CI ws 20 9 96m@030 G190S/
K101E/Y181Cl.

G190S o KI101E 39@o3ogool do@seno 3 ggs-
9bdmds Jogmomgdls 53gsdoe M 93mdgbgdaemo
3odggemo @ogol NNRTI dge030996@ 980l d0dstrm
3gogogg®e A Lgddodobngol ©sdsbslbosmyg-
dgemo  3obygbol s@lgdmdbols Iglsdangdamdsby.
G190S s ™m@o Lbgs NNRTI 3935300l Y181C ©o
K101E gomo@mgmep asbgoms®gdols domoads
Lobdomgd, dgbsdarms Fgbeygomlb sbogmo msmdols
NNRTI 3900353963 gd0l  as5dmyggbgds A bygddo-
3ol dJmbg 353096@gdd0, mIgmms obsdowyg
ho@o@mgdgemo g d39@mbogmdbs o8 gaoobiol bbgs
d90035d96@gd00m.
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CPABHUTEJIBHASA D®PEKTUBHOCTbDb UCITIOJIb30OBAHUSA BETA-AAIPEHOBJIOKATOPOB
1 BJIOKATOPOB If-KAHAJIOB Y BOJIbHBIX CTABUJIBHOM CTEHOKAPIUEN

Iupokosa C.B., Mnamyk T.A., Oxunusak HU.B.

bykosunckuii eocyoapcmeennulil meouyunckuii ynugepcumem, Yeprosysl, Ykpauna

3HaUUTENbHBIE JOCTHKEHHS B U3YIEHIH MEXaHU3MOB T1a-
TOTEHE3a CTCHOKAPANH X OCTPBHIX KOPOHAPHBIX CHHIPOMOB
SBUJIICh IPUYMHON M3MEHEHHS IPHOPUTETOB B Kiaccudu-
KalliH, ANarHOCTHUKE, JIEICHUH U PO HIIAKTHKE HIIIEMHIE-
ckoit 6onesnu cepama (MBC), kotopas 1o ceit geHs ocra-
eTcs HanOoIee pacTipoCTPaHEHHOM IPHYHMHON CMEPTHOCTH
B Pa3BUTHIX CTpaHax. B om4ne oT 0cTporo KOpoOHapHOTO
CHHIIPOMa, CBSI3aHHOTO C Pa3pbIBOM aTepPOCKICPOTHIHON
OTSIIKY, TPOMOO30M H OKKITIO3HEH KOPOHAPHOIT apTepuH,
MPUYUHON CTaOMIBPHOW CTEHOKAPAWU Yalle SBIAETCS
CTEHO3UPYIOIIEE aTEPOCKIEPOTHUECKOE TOPAXKEHHE KOPO-
HapHOTO pycJia ¢ HeaIeKBaTHBIM KPOBOCHA0XKEHHEM MHO-
kapna [5,7]. Benenue 6ompabIX MBC — 01HA 113 Hanbonee
MIPOTUBOPEUMBBIX MPOOJIEM COBPEMEHHOM KapIHOJIOTHU.
B coBpeMeHHBIX TepaneBTH4ECKUX CTaHAAPTAX IOBOJIBHO
YETKO OMNpEJIeNIeHa TaKTUKa BEACHHU OONBHBIX OCTPBIMHU
KOPOHAPHBIMH CHHIPOMAaMH, XOTsI Onaropaps pa3BHTHIO
WHBA3UBHBIX TEXHOJOTHH PacIIMPUINCh BO3MOXHOCTH
«paJuKaIbHBIX» PEBACKYIAPU3AIIOHHBIX BMEIIATEIbCTB:
aHTHOIIIACTHKA, CTCHTUPOBAaHUE W a0PTOKOPOHApHOE
ITYHTHPOBaHUE, KOTOPHIE CIIOCOOHBI CYIIECTBEHHBIM 00-
Pa3oM MOBIUATH HA KAYECTBO JKU3HHU OONBHBIX OCTPBIMHU
n xporndeckumu popmamu MBC. OnHako yka3aHHBIE
BMEIIATENHCTBA UMEIOT PAJ] OTPAHMUCHUH, TOCKOIBKY HE
CTIIOCOOHBI MOBIHATH HA TEUEHHE aTEPOCKIEPOTHIECKOTO
mporecca — ocHoBHYI0 npuunHy UBC, n HE HCKITIOYaoT
HEOOXOIMMOCTH JalbHEeHIed npoduIakTHIecKo Tepa-
nuu. B ¢BA3M ¢ 3TUM, B KIMHUYECKOM MpPAKTUKE IO Cel
JCHb SIBIISIETCSl aKTyaJbHOH MpoOJieMa ONTHMAaJbHOTO
MeIUKaMeHTO3HOTO JiedeHns xpornaeckoir UBC. B 1997 1.
MOSIBUIINCH TIEPBBIE COIIACOBAaHHbIE pekoMeHnaanuu EB-
POIENCKOr0 KapANOIOTHYECKOTO 00IIeCcTBa MO JICYCHUIO
cTabmIBHOM cTeHoKapani [ 1,3,6]. JlampHeHTIIas 3BOOIH
TepareBTHYECKUX MTOX0A0B 0000IIIeHa B PEKOMEHTAITHSIX
AMeprKaHCKOH KOJUIETHH KapInOJIOTOB U AMEPHKaHCKON
kapauosioruueckoit acconnannu (ACC/AHA) 2002 r.
Kpome Toro, B mociezHee BpeMsi OCYIIECTBIEH PsiJ LIN-
POKHX KOHTPOJHPYEMBIX HUCCIEAOBAHUM, KOTOPbIE MOTYT
MOBJIMATh HA TAaKTHUKY BEACHUS OOJBHBIX CTaOMJIBHOMN
crenokapaueit (CC).

CHmXeHNe 4acTOTHl TOCHUTAIN3ANUN 110 MOBOIY yKa-
3aHHBIX HO3OJIOTHH ABISIETCSA TIOOAIBHOM 3amadei I
CHCTEMBI 37[paBOOXPAHECHHUS KaK IO BOIIPOCAM COXPAHEHHS
TPYIOCTIOCOOHOCTH IAIIHEHTOB, TaK U IO SKOHOMHUYECKAM
3aTparam Ha JiedueHue OOIBHBIX. B cBS3M ¢ 3THM, BBeieHNE B
CXEMBI JICYCHHUS HOBBIX, 00JIe€ COBPEMEHHBIX, OCHOBAHHBIX
Ha JI0Ka3aTebHBIX JAHHBIX, METOJIOB BEICHHS MAIIEHTOB
ABTISICTCA aKTyaJIbHOW 3amaveii kapuosuornuu [2,4,8].

© GMN

Lenbto uccnenoBaHus SIBULJIOCH CPaBHEHHE aHTHHIIEMH-
YECKOTO BIMSHUS OeTa-anepHoOI0KaTopoB (OMCOmpoIto-
Jla, KapBeIWIIoNa) U WHTHOMTOpa HATPHEBHIX if-KaHATIOB
nBabpaanHa y MalMeHToB CO CTaOMIBHOI CTeHOKapaAnei
[I-1IT pyHKIIFOHATBEHOTO KiTacca.

Marepuan u Metonbl. OO6cnemoBansl 90 mannueHTOB
¢ CC, xoropeie kpome HHTporpenapatoB (Kapawuker,
«Schwarz pharma” B moze 10-40 (23,56+3,27) mr/cyT,
acrmprHa (“Bayer AG” 100 mr/cyr.) m po3yBacTaTHHA
(Meprenumn, “Teneon Puxrep” 10 mr/cyt.) momygamu Grco-
nposon (Korkop, “Nycomed”) B moze 1,25-7,5 (5,41 +1,36)
mr/cyt) — I rpymma, 30 GompHBIX; KapBemuion (Kopwon,
“KRKA”) B moze 6,25-12,5 (9,75%1,69) mr/cyt — II rpym-
na, 30 6ompHBIX; 1 mBaOpaguH (Kopakcan, “Servier”) B
mo3e 5-15 (9,81 +2,13) mr/cyt — III rpynma, 30 GOIBHBIX.
['pynms! manueHToB GBUTH PENIPe3eHTATUBHEI 110 BO3PACTY
(cpemumii Bo3pact 51,3+5,7 ner), moimy, MPOIXOIHKATENb-
HocTH 3a0oneBanus (11,9+3,8 ner). [TanmenToB obcnemno-
BaJI HAa MOMEHT IIOCTYIUICHUS], B TIEPUOJ NPpeObIBaHMUS Ha
CTaIlMOHAPHOM JIeUeHNH (B cpegueM 11,7+2,1 nHeit) u ue-
pe3 Mecsll Iocie Ha3HauYeHHOTo JiedeHus. [IpoBonuiocs
KIMHUYECKOe 00CIIeIOBaHUE MAIUEHTOB, XOJITEPOBCKOE
MOHHTOPHPOBAHUE AeKTpoKaparorpaMmel (XM OKT').

MaremaTu4ecKuil aHanu3 IOJYYEHHBIX DPE3YJIbTATOB
OCYIIECTBJIAJIN OLIEHKOW CPEIHEro 3Ha4eHus W CTaH-
JapTHOW ONIMOKHM CpefaHero 3HaueHus. Jl0CTOBEpHOCTh
KOJIMYECTBEHHBIX IT0Ka3aTeIeH ONpeaesiiach METOAOM
KOHTPOJSI «HYJIEBOW THIOTE3bD» C HCIOJIb30BAaHHEM
t-xputrepus CThpiofeHTa (IOCTOBEPHBIMH CUYUTAINCH
pe3ynbraTel ¢ mokasarenem p<0,05). AHanuz B OBYX
3aBUCHMBIX BBIOOpKax MPH HOPMAJIBHOM pacipeselie-
HUM MacCHBOB IIPOBOJAMJICS C HCIIOJIB30BAaHUEM Map-
Horo t-kputepus CreiogeHta. Ilpum HeHOpManbHOM
pacrpeneneHuy MacCUBOB HCIIONB30BAJCA t-KpUTEpUit
Yunkokcona. B 1ByX HE3aBHCHUMBIX BBIOOpKax IIpu
HOPMaJIBHOM DAaCIIPENIEJICHUN HCIIOJIB30BaJICSl JBYBBI-
Gopounsrii t-kputepuii CThIOAEHTa, B IBYX HE3aBUCH-
MBIX BBIOOpKaxX MPH HEHOPMAJIbHOM PACIpPENEICHUN —
U-kputepuil YHWIKOKCOHA.

Pesynbrarhl 1 nX 00cyKaeHue. B pesynbrare npoBeaeHHO
TEpalu y BCEX 06Cﬂe}10BaHHI)IX INallMCHTOB BBISIBJICHA I10-
JIOKHUTEIbHAs TMHAMHUKA yKa3aHHBIX ToKazaresei (Tabmmua 1).
B wactHocTH, Ha oHE Tepanyy OHCONPOIIOIOM JOCTHIHYTO
CHIKeHHUE 4acToThl cepraeunux cokpamienuit (HCC) Ha
10,92%, a xapsemuinonoM — Ha 4,92%. Haubosnbiee cHu-
sxeHue cpennecyroynoid UCC - Ha 19,23% naOmronanoch
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y TIAIIMEHTOB, KOTOPBIM K 0a3MCHOMY JICUCHHIO JOOABISUIH
uBabpaaus. [Ipu 3ToM HE0OXOTUMO OTMETHTH OTCYTCTBUE
1o00YHBIX AP(PEKTOB NMPU KOPPEKLUH 1036l MBAOpaI1Ha,
YTO SIBJISIETCS] 3HAYUMBIM (hakToM Tepanuu 60ibHbIX CC,
0COOCHHO C COMYTCTBYIOIICH marosiorueii. B omiuune
oT uBabpajanHa, y JBYX OONBHBIX | rpymnmsl He yaanoch
noctiyb 3G EeKTHBHON 103bI Ipenapara BCIeACTBIE YCH-
JieHust OUCOTPOJIONIOM TPU3HAKOB OPOHXO00OCTPYKIIMH.
Bwmecre ¢ TeM, y ogHOro 6onbpHOTO I rpymnmnsl, mpuHIMaB-
1rero OUCONpPOIION, MEPUOANYECKU TOSBISUIOCH YYBCTBO
MOXOJIOJJAHUS HIYKHUX KOHEYHOCTEH, a y Ipyroro — Ha oHe
mpuema 10 mr 6ucornpornona Ha 13 eHs JieueHusl, 1o JaHHbIM
OKT, 3aperucTprpoBana aTpHOBEHTPUKYJIsipHast Oiokasa |
crenienu (PQ=0,21 ¢). B kax10M U3 3THX Clly4aes, H0004-
Hble 3 PEKTHI OBUIH yCTPaHEHBI ITyTEM YMEHBILICHUS 1035
mpemnapara BIBoe, 10 5 Mr oucomnposona. HanMeHsbInyio
JIMHAMMKY YaCTOTHBIX ITOKa3aTeneil IesTelbHOCTH CepALa
HaOmonany y nanueHToB 1l rpymnmnsl, KOTopsle B cocTaBe
0a3uCHOI Tepanuy MPUHUMAIIU KapBEAMION.

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

CymecrBenHoe cHikenue cpenHecytouHoii YCC Ha done
npreMa UBaOpajIMHa yXKe CIyCTS MECSI KOPPEIHPOBAJIO C
YIy4IIeHHEM Ka4eCTBa >KM3HH NaleHToB. [ Ipu aTom HeoOxo-
JIMO YKa3aTh 3HAUNMYO YepTy TepareBTUUECKOro AeHCTBUSA
npenapara — cHmkerne YCC y 00CIe[0BaHHbBIX MAIIMCHTOB
HE COIPOBOXKIATIOCH CHIDKEHUEM apTepHaIbHOIO JaBICHUS
(ANN). Tak, y nartieHTOB I rpymImbI Mecsiil CITycTs ocie npo-
BEJICHHOTO JICUCHUSI CHCTOIINYECKOE apTepUalIbHOE TaBTICHNE
(CAHl) camzunocsk Ha 9,13%, Bo Il rpymnme — Ha 6,98%, a 'y
narmenToB III rpymmer mokazarenu CAJl octaBanuch npak-
Tr4ecku 0e3 m3MeHeHuit (cpeanecytounbii CAJl no nedeHns
cocraBisul 126,7843,24 MM PT CT., a CIICT MECSIII TOCTe
MpoBeAIeHHOM Tepanuu — 125,3+£2,29 MM pT CT), 4TO Crieayer
OOBSICHUTH KITMHUKO-(hapMaKoJIOrH4eCKUMH CBOWCTBAMHU
uBabpamuna. [Ipenapar carkaer YCC myTem OTOKUpOBaHHUS
AKTHBUPYEMBIX THUIIEPIIONspH3alell HaTpUeBbIX if-kaHaIoB
B CHHYCOBOM Y3JI€, 0€3 CYILIECTBEHHOTO BIMSHUS Ha TpaHC-
MeMOpanHble motokd K+ u Nat+ B kapaumomuonuTax u B
KJIETKaX MPOBOJISIIEH CHCTEMBI CEepILia, a TaKKe Ha IPOJIoI-

Tabnuya 1. /Junamuxa noxazamenei XM DKI noo enusnuem nposedenioo iewenus y nayueHmos co cmaduibHol cmeHokapouet

I'pynnsi 06c1e10BaHHBIX 00IBHBIX
MOKAa3aTeJn I rpynna (n=30) II rpynna (n=30) III rpynna (n=30)
J10 JIeYeHUst nocJie Je4eHust J10 JIeYeHUst nmocJie JiedeHust J10 JIeYeHHU st ﬂ:::::;ﬂ
cpeRHecyTOuHa 7345+372 | 6543+2,23%** | 7293+261 | 69,33+313** | 7556x132 | 61,03+2,26%
UCC, yn/muH
MakcHMaJbHas
nuesnas YCC, 129,87+4,51 107,62+3,67* 133,66+7,91 111,33£3,54* 129,45+5,81 103,8+1,98*
yI/MUH
MUHHMAaJIbHAs
nmuesnas YCC, 64,62+5,12 52,54+2 94* 64,82+1,38 55,66+2,21* 65,13+2,17 50,73+0,97*
yA/MUH
UPKaTHBIH HHICKC, 1,23+0,02 1,25+0,02* 1,22+0,02 1,23+0,02* ** 1,22+0,01 1,27+0,01*

npumeyanue: * - docmogepras pasnuya noxazameneil (p<0,05) 00 u nocie npogedeHH020 eueHus 8 00HOU epynne OOIbHBIX,
** - 0ocmosepnas paznuya nokazameneu (p<0,05) nocie nposedennozo neuenusi mexncoy 111 epynnoti
u Opyeumu 06C1e008aHHLMU SPYNNAMU

Tabnuya 2. Juuamuxa noxazameneit XM IKI noo enusanuem npogeoeHHo2o iedeHus y nayuennos co cmaduibHoll cmenokapouetl

I'pynnbl 06¢/1e10BaHHBIX 00JIBHBIX
g I rpynmna (n=30) II rpynna (n=30) III rpynmna (n=30)
nocje nocJje nocje
J10 JIeYEHHUSsI J10 JIeYeHHUst J10 JIeYeHHU st
JIeYeHHst JIeYeHHst JIeYeHHus
K"”H‘Ie]csﬁlf/l"":lm"n"B 5,05+1,07 1,84+0,81* 4,42+0,93 2,36+1,17* 5,94+1,52 2,98+1,06%
KOMMHACCTBO AHZ0108 7,72+1,98 2,65+1,05* 6,36+1,07 2,51+1,34* 9,72+1,86 2,52+1,13*
BBUM, n
CpemHsist
MPOIOJKUTEIIEHOCTh 10,42+1,98 1,65+1,05* 8,36+1,07 2,19+1,48* 8,79+1,63 2,11+098*
BUM, mun
CpemHsis
MPOIOJKUTENIEHOCTh 12,01+4,68 2,27+1,57* 9,20+4,19 1,97+1,76* 10,64+2,12 2,19+0,88*
BBUM, mun
CyMMapHast POI0JIKHU-
TEJNBHOCTH DIIU30/10B 20,52+8,90 4,31+1,34* 21,5948,25 3,11+0,93* 24,08+7,69 3,51+1,56*
UILEMUU, MUH

npumeuanue: * - docmosepnas paznuya nokazamenei (p<0,05) 0o u nocie npogedennozo ieyenus 6 00HOU epynne ODOIbHLIX
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JKuTeNnbHOCTh nHTepBaioB PQ, QT u kommiekca QRS, 4o,
B KOHEUHOM CYeTe, TIOHMKAET PUCK PA3BUTHS KAPIUOJIOTH-
YECKUX OCJIOKHEHHUH.

AHanu3 JaHHBIX AMHAMHKU MIIEMUYECKHX STMH30/0B
NOKa3aJl, YTO y MAlMeHTOB BCEX IPYIN NPOBEACHHAs Te-
parnusi TOYTH OJMHAKOBO CHHM3MJIA YaCTOTY aHTMHO3HBIX
npucrtynos (tTabnuua 2). [To nanasim XM OKI cHuzmiioch
KOJIMYECTBO M MPOAOJDKUTEIBHOCTD SMU30A0B HIIEMUH
muokapaa. Ha ¢one tepanuu OuconposonomMm yMeHb-
MIMJIach YacTOTa MPUCTYIOB CTeHOKapAuu Ha 85%, a 'y
63% — mpUCTyNBI aHTUHO3HOM 00JIHN MpeKpaTinck. [Ipu
9TOM CpenHssl NPOJOKUTEIBHOCTh 3MU30/10B 00JIEBOI
umemun mMuokapaa (BMIM) ymensurmiaces ¢ 10,42+1,98
MuH. 10 1,65+1,05 mun. (p<0,05), a cpeanss mpomon-
JKUTEIBLHOCTh Oe300ieBoi umemun muokapaa (BB1M)
— ¢ 12,01+4,68 muH. no 2,27+1,57 mun. (p<0,05). ¥
NalMEeHTOB, KOTOPbIE MPUHUMANIN KapBEAMJIOJN, 4acTOTa
IPUCTYIIOB CTEHOKAp/AUU yMeHbIIHMIach Ha 78%, ay 59%
- IPUCTYTIBI IPEKPATUIINCH. [IpH 3TOM cpenHsst Mpoao-
s)kutenbHocTh BUM ymenbmunace ¢ 8,36+£1,07 muH. 10
2,1941,48 muH. (p<0,05), a cpenHssA IPOIOIKUTETEHOCTD
npuctynoB BBUM - ¢ 9,20+4,19 mun. g0 1,97+1,76 mMuH.
(p<0,05). Y naumeHToB, KOTOpble IPUHUMAIIN UBAOPaAIH:
4yacToTa MPUCTYTIOB YyMEHbIIMIach Ha 76% u'y 61% mpu-
CTYIBl MPEKPATHIINCh, a CPETHSS NPOJOIKUTENLHOCTD
BUM u BBMM cHu3unack coOOTBETCTBEHHO ¢ 8,79+1,63
MuH. 10 2,11+098 mun. (p<0,05) u ¢ 10,64+2,12 muH. 10
2,19+0,88 muH. (p<0,05). locToBepHOI pa3HULII MEXKTY
MOJTY4YEeHHBIMHU pe3ylbTaTaMy IOCJe MPOBEICHHON Tepa-
NHH MEXIY 0OCIIeOBaHHBIMU I'PYIIIAMU HE BBISIBICHO.
H3MmeneHus nokasaresel HeMU MUOKapa 10 JaHHBIM
XM OKI' koppenupoBajii ¢ BO3MOXHBIM yBEJINYCHUEM
NPOAOJDKUTENBHOCTH (PU3NYECKON HArpy3KH JI0 MOsBIIE-
HHS aHTMHO3HOI OONM M yMEHBIICHUEM MOTPEOHOCTH B
HuUTponpenaparax (B I rpynne —Ha 68%, Bo Il rpynne — Ha
72%, B Il rpynmne — Ha 66%). ITak, cpaBHUBAsI pe3y/bTaThI
aHaJIM3a MIIEMHYECKHUX MPOSBICHUI B Hauaje M Iocie
NPOBEICHHO Teparuu, He0OOXOJMMO yKa3aTh OTCYTCTBHUE
CTaTHCTHYECKH JIOCTOBEPHBIX M3MEHEHHI MEXIy NOKa3a-
TEJISIMH MCCIIETyEeMBIX IPYII B 3aBUCUMOCTH OT BapHaHTa
Tepanuu, KOTopas CBUAETEILCTBYET O COMOCTaBUMBIX
s dexTax aHTHAaHTHHAIBHOW Tepanuu y OHCONpoIIoa,
KapBe/roia 1 uBabpaarHa.

BriBoabI.

1. [IpumeHeHHbIE CXeMbl aHTHAHTHHAJIBHOM Teparnuu y ma-
ueHToB ¢ CC saBisitorest BecbMa dddexruBHbiME. Ha oHe
NPOBE/ICHHON TePaliy OTMEYaIOCh YMEHBILICHUE YaCTOTHI
U ITPOJIODKUTENLHOCTH UIIEMUYECKUX ITU30/I0B.

2. CraTUCTUYECKH JOCTOBEPHBIX M3MEHEHHUH MEXnay
MOKa3aTeNIsIMU MCCIICIYyEeMBIX TPYIIl B 3aBUCHMOCTH OT
BapHaHTa TEpalvy HE BBISBICHO, YTO CBUIETEILCTBYET O
COMNOCTaBUMBIX 3()(eKTax aHTHAHTMHAIBHOTO JEHCTBHS
OKCOMpOJIONa, KapBEAUIONa U HBaOpaIuHa.

3. Haubomnee apdpexruBHoe u 6e30macuoe camkenne HCC
JIOCTUTHYTO Ha (hOHE MpHeMa HBaOpajrHa.
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SUMMARY

THE COMPARATIVE EFFECTIVENESS OF BETA-
BLOCKERSAND INHIBITORS OF If-IODIUM USING
IN PATIENTS WITH STABLE ANGINAPECTORIS

Shirokova S., llashchuk T., Okipniak I.

Bukovinian State Medical University, Chernovtsy,
Ukraine

The purpose of the study was to evaluate the comparative
effectiveness for using of different approaches to anti-
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ischemic therapy in patiens with stable angina pectoris
Class I1-111.

90 patients with chronic form of ischemic heart disease that
have been involved in present study along with nitrates,
antiplatelet agents and statins received bisoprolol (Group
), carvedilol (Group Il) and ivabradine (Group IlI). Gen-
eral clinical findings were analyzed as well as the results
of diurnal ECG monitoring.

As a result of treatment the number and duration of
ischemic episodes reliably decreased in patients of all
groups.

The most effective and safe decrease in average daily heart
rate was achieved in patients taking ivabradine.

No statistically significant differences between values of
investigated groups were revealed, that point out about
comparable effects of antianginal action of bisoprolol,
carvedilol and ivabradine.

Keyworls: stable angina, bisoprolol, carvedilol, ivabradine.
PE3IOME

CPAHUTEJBHAS Y®O®EKTUBHOCTH UCHO.JIb-
30BAHMSI BETA-AJIPEHOBJIOKATOPOB U BJ10-
KATOPOB If-KAHAJIOB Y BOJIbHBIX CTABWU.1b-
HOM CTEHOKAPIMEM

IMupokosa C.B., Mnamyk T.A., Oxunusak U.B.

Byrosuncxuii 2ocyoapcmeenmulii MeOUYUHCKUL YHUBEPCU-
mem, Yepnosywvl, Ykpauna

Llenpto ucciaenoBaHus ABUIACH OLEHKA CPaBHUTEIBHOM
3(1)(1)CKTI/IBHOCTI/I MMPUMCHCHU A PA3TIMYHBIX CXEM aHTUUIIC-
MHYECKOH Tepariy y NalieHToB O CTa0MIIbHON CTeHOKap-
nueit [I-111 ¢pyHkumoHamsHOTO Kiacca.

O6cnenoBano 90 0OJIBHBIX XPOHUYECKUMU (hOpPMaMH HIlIe-
MHYECKOH 00JIE3HU Cep/Ilia, KOTOpbIe KpOME HUTPOIIpeTna-
parToB, aHTHATPEraHTOB U CTATUHOB TOJTyYai OMCOIPOIIOI
(I rpynna), xapsenunon (II rpynna) u uabpanun (III
rpynmna). [Ipoanani3upoBaHbl OOIEKIMHUYECKHE JaHHBbIE,
a TaKKe pe3yabTaThl CyTOYHOro MoHUTOpUpoBanus JKI.
ITocne mpoBeneHHOrO JIEYEHUS y MAIlMEHTOB BCEX IPYIIT
JIOCTOBEPHO CHMU3UIIOCH KOJUYECTBO M JJIUTENbHOCTH
UIIEMHUYECKHX 3IHU30/0B.

Haubomnee 3¢ eKTHBHBIM U OS30MaCHBIM B IIJIAHE CHUXKE-
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HUS CPEAHECYTOYHOM U CPEIHEAHEBHOM YaCTOThI CEpAcY-
HBIX COKpAIeHNH OKka3ajcs uBabpaauH.

CTaTHCTUYECKH JIOCTOBEPHON Pa3HMIIBI MEKAY BbIIlIe-
YHOMSHYTBIMHM NOKa3aTeIsIMU HCCIEAYEMBIX TPYII B
3aBHCHMOCTH OT UCIIOJIb30BAaHHOM TEPaIMU HE BBISBICHO,
YTO CBHJICTENILCTBYET O CONOCTaBUMBIX 3((EeKTax aHTH-
aQHTMHAJIBHOTO JeHCTBUS OMCOMPOIIoa, KapBeauiona H
uBabpaanHa.
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INFLUENCE OF CIRCADIAN BLOOD PRESSURE PROFILE ON ENDOTHELIAL FUNCTION
IN PATIENTS WITH AND WITHOUT ARTERIAL HYPERTENSION

Rekhviashvili A., Giorgobiani T., Minashvili A., Baganashvili E.

Archangel St. Michael Multiprofile Clinical Hospital; Shotadze Tbilisi Medical Academy, Georgia

Hypertension is associated with altered endothelial nitric
oxide release in brachial, coronary, brain and renal arteries,
which is a risk factor for cardiovascular and cerebrovascular
disease. Endothelial dysfunction is considered as the initial
step in the pathogenesis of atherosclerosis and plays an
important role in hypertension maintenance [12]. Vascular
endothelium participates in the regulation of blood flow in
response to changes in tissue and organ perfusion require-
ments. Vasodilatation in response to increased blood flow
is known as flow mediated vasodilatation (FMD) [2,3].
Celermajer and colleagues introduced a unique setup to
study FMD noninvasively, bases of which is post-ischemic
dilatation of the downstream vascular bed. At present, for
measurement of endothelial function in a large popula-
tion is mainly used the ultrasonic method, because of its
non-invasive nature, high validity, simple technique, brief
duration, its repeatability and low variability [4,11].

Studies have shown that 24-hour ambulatory blood pres-
sure monitoring (ABPM) is a better predictor of subsequent
complications than spot measurements of blood pressure
(BP) [1,7,10]. In healthy subjects, BP decreases during
sleep by 10% to 20% and increases promptly on waking.
In hypertensive patients, this normal diurnal BP variation
pattern is usually preserved, particularly when there is no
target organ damage. Individuals with a non-dipper circa-
dian pattern of BP are at increased risk for cerebrovascular
and cardiovascular complications than are individuals with
a dipper circadian rhythm [10]. However, little is known
about the relationship between the circadian BP rhythm and
endothelial function in patients with essential hypertension.
Consequently, we have hypothesized, that hypertensive
patients with non-dipper circadian BP profile have more
deteriorated endothelial function, than those with dipper
BP profile.

Materials and methods. 57 outpatients with arterial
hypertension (AH), 30 men and 27 women (meantSD,
51.26+1.94 years) and 17 normotensive subjects, 9 men
and 8 women (mean£SD, 51.0+5.41 years) were included
in the study. All the individuals underwent anthropometri-
cal measurements, physical examinations, review of their
medical histories, off-therapy 24-hour ABPM and vascular
doppler-echography with high resolution ultrasound, which
was performed to analyze FMD of brachial artery.

AH was defined as an untreated systolic BP over than
140 mmHg in the sitting position after 5 minute of rest
on at least three different occasions. The study protocol
was approved by the local ethics committee and informed

© GMN

consent for participation was obtained from all the pa-
tients. Patients with obesity, age over 60 years and those
who were on medication with vasoactive and/or hormonal
drugs, hypercholesterolemic subjects, diabetics, smokers,
patients with manifested heart failure and ischemic heart
disease, Raynaud’s phenomenon, cerebrovascular disease,
peripheral vascular disease, end stage renal and liver dis-
eases were excluded from the study.

24-Hour ABPM was obtained with TM2420 recorders.
Measurements were performed in accordance with The
Guideline of the Working Party on Blood Pressure Monitor-
ing of the European Society of Hypertension. ABPM was
performed on a working day with the subjects performing
usual daily activities. A noninvasive ABPM was attached
to the upper left arm. In accordance with the 24-hour BP
rhythm, all patients were divided into two groups: dip-
pers and non-dippers. According to the last decisions of
“Consensus Conference on Ambulatory Blood Pressure
Monitoring”, for circadian blood pressure classification we
have used systolic blood pressure level [12].

Endothelium-dependent FMD of the brachial artery was
investigated by using high resolution (7MHz) ultrasound
equipment. FMD test was performed in a blind manner.
Investigator did not have clinical information about the
patient. All patients were instructed to avoid eating for at
least 8 to 12 hours before the study. Subjects were informed
that they should not exercise and ingest substances that
might affect FMD, such as caffeine, alcohol, high-fat foods
and vitamin C or use tobacco for at least 4-6 hours before
the study. All studies were performed at 9.30 ,,, in a quiet,
air-conditioned room (22°C to 24°C). Blood pressure cuff
was placed above the antecubital fossa. Recordings were
taken two times: baseline — rest image and after reactive
hyperemia test (RHtest). The cuff was inflated to at least 50
mmHg above the systolic pressure for 5 minutes to occlude
arterial inflow. FMD was calculated with the equation:
FMD = D-D,/ D, * 100%; where D, is vessel diameter
after RHtest and D is initial diameter [5,6].

Statistical management and analyses was performed by
using the SPSS 15.0 package (SPSS 15.0 for windows
Evaluation Version). Data are presented as mean + standard
deviation. Bivariate correlations were estimated through
Pearson’s correlation coefficients. P<0.05 was considered
statistically significant. Between-groups differences were
estimated by Mann-Whitney Test. For testing hypothesis,
whether dipper/non-dipper circadian blood pressure profiles
are independent of normotension/hypertension status, was
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Table. Clinical characteristics and brachial artery duplex-scanning data in hypertensive
and healthy subjects with different circadian blood pressure pattern

Patients with A_rterlal Hyper- Subjects with normal Blood
tension
Pressure
Parameter P P
Dippers Non-Dippers Dippers Non-Dippers
(n=20) (n=37) (n=11) (n=6)
Age, years 49.4+3.57 52.27+2.34 0.142 46.72+12.38 54.00£9.25 0.241
Heart rate (beats/min) 78.6+3.68 74.14+2 .51 0.059 74.45+4.39 73.33+£2.50 0.474
FMD % 11.94+0.95 3.54+1.76 <0.01 13.374£2.22 4.51+5.70 <0.01
\[;%SC“'” diameter, cm 3.7620.2 4313016 | <001 | 3.83:0.25 4574064 | <0.01
D1 4.21+0.22 4.46+0.17 NS 4.34+0.25 4.75+0.53 NS
AD 0.45+0.03 0.15+0.07 <0.01 0.51+0.07 0.18+0.25 <0.01
All results are presented as mean+SD. FMD — Flow mediated vasodilatation. DO — Initial vascular diameter, D1 — Vas-

cular diameter after RHtest; AD — Change of vascular diameter because of RHtest

used y? test for independence. Exact Test method was used
for testing hypothesis, whether dipper circadian blood pres-
sure profile is more frequent in normotensive subjects, than
in hypertensive patients.

Results and their discussion. The baseline clinical char-
acteristics and data obtained via brachial artery duplex-
scanning of the 20 dipper and 37 non-dipper patients with
AH and 11 dipper and 6 non-dipper control subjects are
summarized in Table. Age of patients with dipper and non-
dipper circadian BP profile was not significantly different.
Independent from blood pressure level, dipper patients had
significantly higher FMD%, as well as absolute change of
brachial artery diameter while RHtest. Initial diameter of
brachial artery of non-dipper patients was significantly
higher in spite of having normotension or hypertension. In
the whole study population (n=74), FMD% showed strong
negative correlation with 24-hour SBP, DBP and PP (r=-
0.475,1=-0.521, r=-0.317; P<0.01, respectively). Average
daytime, as well as nighttime SBP, DBP and PP also cor-
related with the FMD%. Subgroup analyzes in hypertensive
patients showed strong negative correlation only between
FMD% and nighttime SBP, DBP and PP.

Using y? test for independence appeared, that circadian BP
profile (dipper/non-dipper) is not independent from the
blood pressure level (P=0.0298). Furthermore, Exact Test
method showed, that dipper circadian blood pressure profile
is more frequent in normotensives, than it is in hypertensive
patients (P = 0.0139).

Our study shows that circadian BP profile is not indepen-
dent from the blood pressure level. Dipper circadian BP
profile is more frequent in normotensive subjects, than in
hypertensive patients. Accordingly, we can suggest that
high BP somehow acts on circadian BP profile and leads
it to non-dipper circadian BP profile. The fact that initial
vascular diameter of non-dipper patients was higher than it
was in dippers in spite of BP level, gives us an opportunity

30

to suppose, that non-dipper circadian BP profile aggres-
sively acts on vascular wall and is the cause of increased
diameter, because of vascular wall muscle hypertrophy,
which is accompanied by endothelial dysfunction. Our
study confirms that AH is associated with the deterioration
of endothelial function. Therefore, it gives an explanation
why the elevated BP is associated with increased predispo-
sition to cardiovascular and cerebrovascular morbidity and
mortality. Furthermore, our findings might help to identify
hypertensive patients who are at increased risk for cardio-
vascular and cerebrovascular events. Like Anderson et al.
[2], Giadoni et al. [6], Hodgson et al. [8], our data show that
FMD% is significantly lower in non-dipper subjects.

In the framework of our study we compared the vascular
parameters of all 74 dipper and non-dipper subjects from
both, normotensive and hypertensive groups. Non-dipper
patients, compared with dippers have significantly lower
level of endothelium-dependent vasodilatation indepen-
dent of BP levels. Taken into account all the above said,
our group of investigators, like Mordi et al. [9] considers
an assessment of endothelial function as an attractive and
useful target for modern cardiology.

Our study confirms the presence of disturbed endothelium-
dependent vasodilatation in AH. Furthermore, our study
confirms that non-dipper circadian BP rhythm is associated
with the significant impairment of endothelial function.
Consequently, we can suggest that patients with non-
dipper circadian BP profile per se could be assessed as a
high risk group, which might need permanent supervising
for avoiding of future cardiovascular and cerebrovascular
complications, which are highly available because of injury
of vascular endothelium.
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SUMMARY

INFLUENCE OF CIRCADIAN BLOOD PRESSURE PROFILE ON ENDOTHELIAL FUNCTION
IN PATIENTS WITH AND WITHOUT ARTERIAL HYPERTENSION

Rekhviashvili A., Giorgobiani T., Minashvili A., Baganashvili E.

Archangel St. Michael Multiprofile Clinical Hospital; Shotadze Tbilisi Medical Academy, Georgia

Little is known about the relationship between the circadian
BP rhythm and endothelial function in patients with essential
hypertension. Consequently, we have hypothesized, that
hypertensive patients with non-dipper circadian BP profile
have more deteriorated endothelial function, than those with
dipper BP profile. 57 untreated hypertensive patients and 17
normotensive controls were undergone to the anthropometrical
measurements, physical examinations, review of their medical
histories, 24-hour ABPM and vascular doppler-echography
with high resolution ultrasound. Circadian BP profile was
not independent from the BP level; namely, dipper profile
was more frequent in normotensives. Independent from hy-
pertension, dipper patients had significantly higher FMD%.

In the whole study population, FMD showed strong nega-
tive correlation with 24-hour SBP, DBP and PP. Our study
confirms the presence of disturbed endothelium-dependent
vasodilatation in AH. Furthermore, our study showed that non-
dipper circadian BP rhythm is associated with the significant
impairment of endothelial function. Consequently, we can
suggest that patients with non-dipper circadian BP profile
could be assessed as a high risk group, which might need
permanent supervising for avoiding of future cardiovascular
and cerebrovascular complications.

Keywords: arterial hypertension, circadian, endothelial
function.

PE3IOME

BO3IENCTBUE IUPKAJTHOI'O ITPO®UIISI KPOBIHOI'O JIABJEHMS HA SHIOTEJIUAJIBHYIO
®YHKIHIO Y HAIIMEHTOB C APTEPUAJIHOM T'MNEPTEH3UEN U BE3 HEE

PexBuamBuiau A.U., 'noproouanu T.H., Munamsuiau A.A., baranamsuiu E.O.

Mynemunpogunvhas kiunuueckas donohuya um. Apxaneena Ceasmozo Muxauna;
Tounucckas meouyunckasn akademus um. I1. [Llomaose, I pyzus

B3aumocBsA3p MUPKATHOTO TPOGHIS apTepHaIbHOTO
JABJICHUS W DHIOTCIHAIBHON (QPYHKIIMH y TAIUCHTOB C
9CCEHIMANbHON TUIEPTEH3UEH 10 Cell IeHb HEJTOCTaTOY-
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HO H3YyUYcCHA. ABTOpBI npeanojararoT, 4YTO0 NalueHThI C
rnnepTeHmeﬁ 1 C HOH-AUNIIEPp HUPKAAHBIM HpO(I)I/IJ'IeM
HMMEIOT 00JIeE BBISIBIEHHEIE HapyHaIcHUsA SHI[OTeHPIaHI)HOﬁ
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dyHKIHK, YeM manUeHTHI C JTUIIep-npoduiieM Kpos-
HOTO JaBJICHHS. AHTPOIIOMETPUICCKHIE H3MEPCHIUS, (QHU-

3UKaJIbHBIE 00ciie0BaHus, 24-4acoBbIi aMOyIIaTOpHBII
MOHUTOPUHT apTePUABHOTO JABICHHUy y OMIIIEP-9X0
COCYZOB C YABTPa3ByKOM BBICOKOTO Pa3pelleHHs Mpo-
BEZICHBI 57 HeJeUeHHBIM I'MIEPTEH3UBHBIM (TpyIma uc-
cienoBaHus) U | 7 HOPMOTEH3UBHBIM (TpyIa KOHTPOJIA)
nanueHTaM. [IpoaHanu3upoBaHbl UCTOPUU OOJIE3HH.
BrIsiBIIEHO, YTO IUPKAIHBIA TPO(HIE apTepruasIbHOTO
JTaBJICHUS 3aBHCHUM OT yPOBHS KPOBSHOTO IAaBJICHMUS;
JUNIep-npouiib yCTAHOBIIEH Yallle Y HOPMOTEH3UBHBIX
MaIMeHTOB. B HE3aBUCHMOCTH OT THIEPTEH3UH, TAlIUEH-
TBI C AUIIIIEP MPOQHIEM UMEIH 3HAYUTEIbHO BBICOKUI
IoKa3aTedb MOTOK-OMOCPEIOBAaHHOW Ba3zoduIaTallu

MEJTUIIMHCKUE HOBOCTHU I'PY3UN
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

(FMD%). Kak y nauueHToB ¢ aunmep-npoduiieM, Tak 1
6e3 Hero FMD% nokazai BbICOKHH KO3 PHIIMEHT KOppe-
JAUH € 24-9aCOBBIM CUCTOIMUYECKUM, THACTOINIECKUM
U NyJIbCOBBIM JIaBIEHHEM. Pe3ynbTaTel MpOBEIEHHOTO
UCCIIeIOBaHUS MOATBEPKAAIOT HAJIMUYNE HapyLICHHOM
SHJOTENNI-3aBUCUMON Ba3oqujIaTallid BO BpeMs ap-
TEpUAJIbHOM UIlepTeH3UU. bosiee TOro, BBIABIEHO, YTO
HOH-JUIIEP IIUPKATHBIA PUTM apTepHUaTbHOTO AaBICHUS
B3aMMOCBSI3aH CO 3HAYUTEIBHBIM HapyIIeHHEM (QYHKIUH
sHpotenud. CienoBaTesbHO, aBTOPHI IPEANOIAraoT, YTO
HaIMEeHThI ¢ HOH-JAMIIEP HUPKaJAHBIM IpoduieM npe-
CTaBJISAIOT TPYIITY BEICOKOTO PUCKA, KOTOpas HyKAaeTCs
B [IEPMaHEHTHOM KOHTpOJIE JIJIs1 U30eKaHUsI KapIuoBa-
CKYJISIDHBIX U 1IepeOpOBACKYISIPHBIX OCIIOKHEHUH.
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PE3UCTEHTHOCTbB KAITMJIVIAPOB H HEKOTOPBIE ITOKA3ATEJIN
CHUCTEMBI TEMOCTA3A Y BOJIbHBIX PO3ALIEA

HMuckapumsuin H.B., Kanuranze A.I., Huckapumsuin I.H., Huckapumsuan H.A.

Tounucckuti 2ocyoapcmeeHHblll MEOUYUHCKULL YHUBepcumem, denapmamenm oepmamosenzepono2uu, 1 pysus

Pozamea (acne rosacea, gutta rosacea, teleangiectasiasis
faciei, cuperose) - XpoHHYECKOE, PEIUIUBUPYIOIIEE 3a-
OoneBaHUE KOXKHM JIUIA, UMEIOIIEE ITOTUITHOIOTNIECKYIO
MIPUPOAY M XapaKTEPU3YIOIIEEeCs] CTaIUHHBIM TEUCHHEM.
PacnpocTtpanenHocTs poszanea cocrasiusier 10% cpenu
Bcero Hacenenus 3emiu [11]. [To maHHBIM KOCMETOJIOTOB,
sTa mdpa 3HaUNTENHHO BhIIIE - 20,6% [1,2]. CornacHo
nmaaabeM National Rosacea Society [2], okono 16 muH.
aMEpHKaHIIEB CTPAIAlOT po3anea. PacmpocTpaHeHHOCTH
3a00JIEBaHUS UMEET MPAMYIO KOPPEIALHIO C €r0 paHHEH
muarHoctukoit [13]. B cTpaHax ¢ HU3KHM YpPOBHEM Me-
JULIHCKOTO 00€CHEeYeHNsT BEPOATHOCTD JOCTOBEPHOCTH
JAHHBIX O MPOIIEHTHOM COOTHOIIEHHWH PACHpPOCTPaHEH-
HOCTH 3a00JI€BaHNS HU3Kas, YTO CBSI3aHO C MO3AHEH aua-
THOCTHUKOM WM €€ OTCYTCTBHEM. B cTpaHax co cpeaHuM
1 BBICOKMM KaueCTBOM OKa3aHUS MEIUIIMHCKON IOMOIIN
YaIe BCETO MAIEeHThI 00paInaroTces K Bpady IpH HAINIUN
TIAMyYJIO-ITyCTYJIE3HOH U Ooee TSIKENbIX CTaauil po3area,
MI03TOMY, C Y4E€TOM SPUTEMATO3HO-TEICAaHT MIKTATHIECKOM
CTaJnH, PacIpOCTPaHEHHOCTh PO3allea 3HAYNUTEIIHO BBIIIE
B nomyssinuy. YTo Kacaercs mona, TO JaHHBIE 110 ITOMY
IOKAa3aTeI0 HEOTHO3HAYHEL. V3BecTHO, uTO yate 3adore-
BaHME BCTPEYAETCs y KeHIMH. OHAKO TSKETBIE CTANN,
Takue Kak pHHO(IMA, XapaKTEPHBI B OOJNBIIEH CTETICHN
U MYX9iH. BO3MOXHO, 3TO CBs3aHO ¢ OoJiee BHICOKOH
00paIaeMoCThIO JKEHIIINH K BpadaM, Tak Kak 3a00JIeBaHue
oTpakaeTcs Ha BHEIIHeM Buie manuenTa [12]. Ha ocHo-
BaHWH JaHHBIX HCCIIEI0BAHHUMH, TPOBEJCHHBIX C YIaCTHEM
50235 manmeHTOB ¢ po3aliea, yCTaHOBJICHO, YTO MY KUMHEI
1 KEHIIIMHBI CTPAIAI0T 3TUM 3a00/I€BaHNEM B OHAKOBOI
crerniend [ 14]. Kimmangecku po3area mposBiseTcs HepBUY-
HO BO3HHKAOMIEH I'MIIepeMHeH JTNIa, OTEIHBIMH TAITyJIaMH,
ITyCTyJaMH, TEJICaHTHIKTa3MsIMH, a TAKKe TUIIEepIIIa3ueit
CaJIBHBIX JK€JIE3 W COCIUHHUTENbHOW TKaHH. DTHOJOTHS
po3ariea 10 KOHIIA HE M3y4YeHa. B TedeHHE HECKOIBKHX
JECATIIICTHI HEKOTOPBIMH aBTOpaMH IIpEUIararTcs I'u-
MIOTE3bI, KACAIOIIUECS 3THOMATOTCHETHUECKOTO acleKTa
JaHHOTO 3a0oseBaHUs. BOIBIIMHCTBO MccienoBaTeneit
CYIIECTBEHHYIO POJIb B ITaTOTEHE3€ PO3ariea OTBOIST CO-
cynucTeiM HapymeHusM [3,4]. Tlatomorus KanmuuispoB
KOXH MOJXKET OBITh CBS3aHA C HECKOJIBKUMH (DaKTOPaMH,
KOTOpBIE 00BEANHSIET OJIMH PE3YyIIBTaT — CTOMKOE pacIinpe-
HHUE COCYIIOB KOXKH H B TIOCTIEIYIOIIEM cTa3 KposH [6,15],
YTO KIIMHUYECKH MPOSIBIISETCS S3PUTEMOI U TEJICaHT NIKTa-
susimvu [ 7,8]. TTocitenare naHHbIe, Kacatomuecs: COCTOSTHUS
CBEPTHIBAIOIIEH CHCTEMBI y OOJIBHBIX pO3aliea CBUAETENb-
CTBYIOT O HAJIMYWH CJIBUra ()YHKIIMOHAIBHON aKTUBHOCTH
CHCTEMBI TeMOCTa3a B CTOPOHY Tumeproaryismuu [10].
[Tonaratot, MoKOOHOE OTKIOHEHHE I'e€MOCTa3a BBI3BAHO
THINEPIPOAYKIMEH KOMIIOHEHTOB KaJIHMKPEHH-KHHUHOBOM
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cucrembl. C apyroi cTopoHbI, nMerotcest padotsr [9,13] o
PHCKE Pa3BUTHS CEPASYHO-COCYAUCTHIX 3a00eBaHuUi y a-
LIEHTOB ¢ po3ariea. B Toxe BpeMs HCII0Ib30BaHHE IPOCTOTO
MaHXETOYHOTO TECTA, BBIIIOJIHEHHE KOTOPOTO BO3MOYKHO BHE
J1abopaTopru, JOCTaTOYHO MH()OPMATHBHO JUTSI TUATHOCTHKA
TPOMOOIIUTAPHO-COCYIMCTRIX HApyIIeHH [5].

Llenbto nccnenoBaHusl SIBUIOCH U3YyYEHNE B3aMMOCBSI3U
JIOMKOCTH KalIMJIIAPOB U HEKOTOPBIX MTOKA3aTENeH CHCTEMBI
TEMOCTa3a ! JIMIIAIHOTO CIIEKTpa y OOJNBHBIX po3aliea.

Marepuan u MeToAbl. B nccienoBanue Obliy BKIIIOUCHEI
50 6ompHBIX po3area (30 sxeHmwH 1 20 My>X91H) B BO3pac-
Te 35-65 net. JInureaprHoCTh 3a00ieBanus - 1,5-14 get. Y
6omprmmHCTBa 607BpHEIX — 30 (60%) TaBHOCTH 3a00IEBaHUS
coctaBmia oT 6 10 9 net. HeonHOKpaTHOE JIeueHNe ¢ Ha-
3HAUCHNEM TTOJTHOIEHHBIX KOMIUIEKCHBIX CXEM JICUCHHS,
BKJIF0Yas! KPATKOCPOYHBIE KYPChl aHTHOMOTHKOB HJIH aHTHU-
GakTepuasbHBIX, COCYAUCTBIX PETIApaToOB, AaHTUTHCTAMHH-
HBIX, J€CEHCHOMIM3UPYIOIINX CPEACTB U BUTAMHHOB, HE
COIIPOBOKAAIOCH CYIIECTBEHHBIM yiydiieHneM. [Iposo-
Junack Oecema Ui ONPEAETICHUs] BOSMOXKHBIX TPHUITEP-
HBIX (pakTOpOB. Bce marnueHTs! nomyyany KOHCYIbTaluH
CMEXHBIX CIEIHAINCTOB (TaCTPOCHTEPOIIOT, SHAOKPHUHO-
JIOT, THHEKOJIOT, o(TanpMoior). KOHTpoIpHYO TpymITy
cocraBuiy 50 MPaKTUYECKH 3I0POBBIX JIHL], TOMOTCHHBIX
¢ TpyIIOH cpaBHEHUS IO MOy M Bo3pacty. s onpene-
JICHUs! PE3UCTEHTHOCTH KallWIUISIPOB ObUIA HCIOJIB30BaHA
MamKeToYHas (TypHHuKeTHas1) mpoda Pymmens — Jleene, ko-
TOpast MH(OpPMaTHBHA JUTA JMATHOCTUKH TPOMOOIIUTAPHO-
COCYIUCTBIX HapymeHui. [1oacunTHIBAaIOCH KOIMUYECTBO
METEXUH Ha OrPAaHUYEHHOM YUYacCTKE KOXH JIaIOHHOH I10-
BEPXHOCTH IIPEATUICYbs], 00pa3yOMNXCs IPU JO3UPOBAH-
HOM IOBBILIEHUU BEHO3HOTO AaBieHus. Ha koxe BepxHel
YacTH JaJOHHOM MOBEPXHOCTH MPEAIIICUbsS O4EPINBAIIN
Kpyr auaMeTpoM B 5 cM. HaxitagpiBanu Ha 1u1€4o 3Toi ke
PYKH MaHXeTy C(OUHIOMETpA U B TEUCHNE 5 MUH. TTOJAEP-
JKUBaJH B Hel naBnerne 90 MM pt. cT. CHUMaI MaHXeTy U
5 MHH. CITyCTS [IOCJIE€ BOCCTaHOBIICHUS KPOBOOOPAIIIEHHS B
PYKE MOACUNTHIBAIIH YHCIIO TIETEXHH B O4€PIEHHOM KpyTe.
OO6parany Takyke BHUMAaHNE Ha pa3Mepbl KPOBOM3IUIHHUI.
HopManbHO! BEIMYMHON CUMTAIM YUCIO METEXUM HE
6omnee 10, mmamerpom He 6omee 1 MMm. [Ipu BEIpaKEeHHBIX
TPOMOOIIUTONICHNAX, TPOMOOINTOIIATHSAX U AHTHOIATHAX
KOJIMYECTBO IIETEXHUH Ha TOH e Iuiomann gocturaet 20
u Oosee, HEPEIKO AMATHOCTHPYIOTCS KPOBOM3JIHSIHHS
nmuamerpoM Oonee 1 Mm. IIpu mpoBeneHny nccirenoBaHUN
OONBHBIE po3aliea ¢ yIeTOM Bo3pacTa ObLTH pa3aesieHbl Ha
2 rpynmsl: | rpymma - 6opHBIE B Bo3pacTe oT 35 10 45 rner,
II rpymma - 6onmpHBIE B BO3pacTte OT 45 10 65 Jer.
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Ta6jzuz4a 1. Hekomopble noxkazamenu COCMOSHUS CUCEMbL 2eMOCMA3A U MAHNCEMOYHOU I’lp06bl
y 0O0NbHBIX po3ayea 6 pa3iuiHblx 603pACMHbIX cpynnax

Iloka3aresin cucTemMbl | rpynna Il rpynna KonTpoabHas rpynna
reMocrTasa (n=25) (n=25) (n=50)
MIPOTPOMOMHOBOE BPEMsI, CCK. 16,5+4,1 18, 5+4,7* 15,4+3,1
TPOMOWHOBOE BpEeMs, CEK. 21,5452 24,5+51* 19,4+4,8
¢bubpunoren (mg/dl) 280+26* 295+28* 262+22
MPOTPOMOHMHOBBIN UHIEKC, %0 105-110 115 70-100
MaHXeTouHast mpoda 11200 MOTOKUTENbHA TIOJIOKUTENIbHA OTpHIaTEeNIbHA

* - p<0,05 - 0ocmosepHOCmb paziuduti OMHOCUMETLHO 300POGbIX JUY

Tabnuya 2. Cpasnumenvhas Xapaxmepucmura ucciedyemvlx nokasamenel iunuoHo2o oomena
¥ bonbHbIX posayea u 300pPOBbIX Uy

IMoka3zarenan | rpymma (n=25) Il rpymma (n=25) KOHTPO?::;;) rpynua
XC xomnecrepun mg/d| 270,5+21,6 290+23,5* 190,6+10,4

JITTHIT, mg/dl 170£15,7 190+18,7* 135+12,4

JITIBII, mg/dl 28+4,5* 20+3,5* 45,748,9
tpurutepu s, mg/dl 219+21,5* 250+ 24,4* 170,5+11,5

*- p<0,05 - 0ocmoseprHOCmb paznuyull. OMHOCUMETLHO 300POBbIX Y

CocTosTHIE CHCTEMBI TeMOCTa3a OI[EHUBAJIM TI0 TI0Ka3aTe-
JISIM TIPOTPOMOMHOBOTO, TPOMOMHOBOTO BpeMeHu. Omnpee-
Iy conepxkanue pubpuHoreHa, GuOPUHOIUTHYECKOM
aKTUBHOCTH KPOBH, a TaKXe MPOTPOMOMHOBBIA WHAEKC.
JIMnuaHBIA CIEKTP CHIBOPOTKU H3Y4YJIM MO CIEAYIO-
MM TTOKa3aTeNsIM: OO XOJIECTEPHH, JTUIONPOTEUIBI
BbIcOKO# mmotHOCTH (JITIBII), numonpoTenpl HU3KOU
wiotHocT (JIITHII), Tpurmunepuas! (M3y4eHue JIAMUI-
HOTO CTIEKTpa MPOBOAMIOCH Ha armapare GupMbl « PO
INTEGRAM + 400).

CratucTrdeckas 0o0pabOTKa MaHHBIX IMPOBEACHA I10-
CPEICTBOM IMaKeTa CTATHCTHYECKHX MporpamMm Statistic
For Windows ¢ BeruuciicHHEM CpenHeii apu(MeTHIECKON
u ee cTagmaptHoil ommOku (M+m). Paznmume mexmy
CPaBHHBAaEMbIMHU TPYIIIAMUA CYUTAIN TOCTOBEPHBIMH HPH
p<0,05.

Pe3yabTaThl 4 HX 00cy:KAeHMe. Pe3ynbTaTsl MAaHKETOUHOH
1poObl U HEKOTOpbIE MOKa3aTelIn CHCTEMBI reMocTasa y
OOJIBHBIX po3aliea MPeACTaBICHbI B Tabmuie 1.

W3 nanupIx Tabnunel 1 cinegyer, 4To y O0NbHBIX po3aliea
YEeTKO HaOJIOAeTCsl TeHACHIUS M3MEHEHUS COCTOSTHUS
CBEPTHIBAIOIIEH CUCTEMbI KPOBH C IPOSIBICHUEM T'HITEP-
KOAryJISILIMH, 4TO O0Jiee BBIPAXKEHO Y OOJIbHBIX B BO3PACTe
oT 45 1o 65 nmetr. B mensax ompenesieHUss BO3JAEHCTBUS
W3MEHEHHsI COCTOSIHHSI CBEPTHIBAIOLIEH CUCTEMBI Ha
PE3UCTEHTHOCTH (JIOMKOCTB) KalMJUISIPOB Y OONBHBIX
po3aliea nu3yueHo pacrpe/ielieHue IoKa3aTeneil CHCTEMbI
reMoCTasa B 3aBUCHMOCTH OT PE3yJIbTaTOB MAH)KETOYHOM
mpoOsl. Pe3ymnbrarel nccnepoBanus y 25 u3 50 601pHBIX
TPyl HAOITFOACHUS BBISBUIIM MTOJIOKHUTEIBHYIO0 MaHXe-
TOYHYIO MPOOY, TOra Kak B KOHTPOJIbHON TpyIe oHa
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OKa3ayiach cliabo TOJOKUTEIHHOW JIUIIb B 2 CIIydasx.
JlocToBEepHOI1 KOppEJISLUY C TOKA3aTENSIMU JTUTTHIHOTO
oOMeHa He BBISIBICHO.

[IpencraBnennsie B TabuIe 2 TaHHBIE CBUACTENBCTBYIOT
00 yBeNIWYEHWH KOHIIEHTPAIMK OOIIETO XOJEeCTepHHA B
KpPOBH Yy OOJIbHBIX po3aliea, IpUYeM B IpyIie OOIbHbBIX B
BO3pacte oT 45 10 65 neT u3MeHeHus: 0oyiee BHIPAKEHBI.
AHajornyHasi TeHISHIS MPOCIICKHUBACTCA U B JAPYTHX
MOKa3aTensiax JTUNUAHOTO oOMeHa (yBelIHYeHHE COAep-
skaaus JIITHIT un tpurmunepugos). Ha ¢doHe BbICOKHX
KOHIIEHTpAaIuii 001mero xojaecTepruHa, TPUIITHIIEPHUIOB,
JITTHIT y 60sibHBIX 00€HUX TPYIIIT UMEET MECTO CHUKEHUE
conepxanus JIIIBII B ceiBopoTke kpoBu. ITonyueHHbie
B pe3yJIbTaTe MCCIEIOBAHUS JaHHBIC TTOKA3bIBAIOT, YTO
JUNUIHBIE HAPYIICHUS, BRISIBICHHBIEC Y OOJBHBIX po3a-
nea (0coOeHHO B BO3pacTHOM rpymmne ot 45 1o 65 ner),
MIpeCTaBICHB BCEMH KOMIIOHEHTaMHU Hauboee 4acToro
BapHaHTa aTEPOTEHHON NHCIUNMHUAEMHH - «IUMUIHOMN
TPUAIBD»; THIEPTPUTTTUIUPUACMIEH, HU3KIM YPOBHEM
JITIBIT v moBBIMIEHHOW (pakKmueil JUIOMPOTEHIOB
HU3KOW MmiIoTHOCTU. [IpoBeneHHbIe HCClIeN0BaHUSA
MTOATBEP)KAAI0T MHEHHE YUCHBIX O BO3MOXKHOM DPHCKE
Pa3BUTHUSA CEPACYHO-COCYANCTON MATOJOTHU OONBHBIX
po3area.

Takum 00pa3oM, pe3yibTarhbl MPOBEICHHOTO HCCIISOBAHUS
TTO3BOJISIFOT 3aKIIFOYUTh, UTO SIBICHUS THIIEPKOATYIALNHT Y
0OJIBHBIX pO3aliea, ¢ OAHON CTOPOHBI, CBUIETEIILCTBYIOT O
MIPOTEKAIOIINX ITPOIIECCaX MUKPOCBEPTHIBAHUS, a C IPYTON
- CBSI3b C pe3yJIbTaTaMH MAaH)KETOUHOH IIPOOBI MOXKET OBITH
HCIIOJIb30BaHAa JIJIsl TPOTHO3UPOBAHUS TSHKECTH TEUCHUS
JIepMaTo3a ¥ BO3MOXKHOTO PHCKA Pa3BUTHS CEPACYHO CO-
CYAHMCTOM NATONOTUH.
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SUMMARY

CAPILLARY FRAGILITY AND SOME HEMOSTAT-
IC PARAMETERS IN PATIENTS WITH ROSACEA

Tsiskarishvili N.V., Katsitadze A., Tsiskarishvili Ts.,
Tsiskarishvili N.1I.

Thilisi State Medical University, Department of Dermatol-
ogy and Venereology, Georgia

The aim of the study was to investigate the association be-
tween capillary fragility and some hemostatic parameters,
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lipid profile in patients with rosacea. 50 patients (30 women
and 20 men) aged 35 to 65 years were under observation.
Control group consisted of 50 healthy persons, adequate
to comparison group by sex and age.

To determine the resistance of the capillary, Rumpel-Leede
cuff (tourniquet test) was used which consists in determin-
ing the formation of petechial hemorrhages on the skin in
the area of short-term increase in venous pressure. The
hemostatic system was evaluated in terms of prothrombin
and thrombin time. Content of fibrinogen and fibrinolytic
activity of blood were determined also. The serum lipid
profile was studied by means of the following parameters:
total cholesterol, triglycerides, HDL (high density lipopro-
tein), LDL (low density lipoproteins).

The survey revealed that in 25 patients the arm cuff test
was positive, whereas in the control group, only 2 cases it
was weakly positive.

Manifestations of hypercoagulation were found in half
of patients with a positive cuff test, almost in half of the
patients an increased level of fibrinogen and the reduced
fibrinolytic activity in blood serum has been revealed.
Significant correlation with lipid metabolism have not been
identified. Phenomenon of hypercoagulation in rosacea
patients on the one hand suggests the existence of processes
of microcoagulation, on the other hand the connection with
the results of a cuff test can be used to predict the severity
of the dermatosis and the possible risk for developing of
cardiovascular disease.

Keywords: rosacea, capillary fragility, hemostatic pa-
rameters.

PE3IOME

PE3UCTEHTHOCTD KAIINJIJIAPOB U HEKOTO-
PBIE IIOKA3ATEJIM CUCTEMBI 'EMOCTA3A Y
BOJIBHBIX PO3AIIEA

Huckapumsuian H.B., Kanuranze A.L.,
MuckapumBuiau I.U., Huckapumsuian H.U.

Tounucckuil eocyoapcmeennvlil MeOUYUHCKUL YHU8epcu-
mem, Oenapmamenm oepmamosenzepono2uu, I pysus

[Tocnennue naHHbIe, KacalolUecs COCTOSHUS CBEPTHI-
BaIOIICH CUCTEMbI KPOBH y OOJIBHBIX p0O3aliea, CBUICTEIb-
CTBYIOT O HAaJIMYUH CIIBUTA (PYHKIIMOHAIHLHON aKTUBHOCTH
CHUCTEMBI B CTOPOHY rumnepkoarynsuuu. [lonaratot, uro
moJ00HOE OTKJIOHEHUE T'eéMOCTa3a BhI3BAHO THIIEPIIPO-
YKL KOMIOHEHTOB KAJINKPEUH-KUHUHOBON CUCTEMBI.
C npyroii CTOpOHBI, MOSIBIJIUCH PaOOThI O PUCKE Pa3BU-
TUS CEPICYHO-COCYAUCTHIX 3a00JIeBaHU y MAIUEHTOB C
po3atiea. B Toxxe Bpemsi MCHOJIB30BaHME MPOCTOrO MaH-
JKETOYHOT'0 TECTA, BBHIIIOJIHEHHE KOTOPOTO BO3MOXKHO BHE
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nabopaTopuu, BecbMa HHPOPMATHUBHO ISl TUArHOCTUKU
TPOMOOIMTAPHO-COCYIUCTHIX HApYIICHHUH.

Ienpto MccnenoBaHMs SIBIJIOCH U3yYEHHE B3aUMOCBSI3U
JIOMKOCTH KalJISIPOB ¥ HEKOTOPBIX MTOKa3aTeme CUCTEMBI
reMocTasa M JIMIUAHOTO CIIeKTpa y OONIBHBIX po3aliea.

Ha6monanucs 50 60ipHbIX (30 My>xunH U 20 XKEHIIUH)
B Bo3pacTte 35-65 ier. KoHTponbHY0 TpyIy COCTaBHIN
50 mpakTHYeCKH 3/{0POBBIX JIMII, TOMOTE€HHBIX C TPYINIOM
KOHTpPOJIA MO MOdY M Bo3pacTy. st ompeneneHus pesu-
CTEHTHOCTHU KaIIJIAPOB HCIOJIb30BaHA MaHXETOUHAs
(TypHuketHas) npoba Pymmens - Jleene, 3akmodaromasi-
Cs B OIPENENeHNN TOYEYHBIX KPOBOM3IMSIHUNA Ha KOXKe
B 00J1aCTH KPaTKOBPEMEHHOTO MOBBIIIEHUS BEHO3HOTO
naBiaeHus. COCTOSHUE CUCTEMBI TeMOCTa3a OICHUBAIIU
IO MMOKa3aTelIsiM MPOTPOMOMHOBOTO, TPOMOWHOBOTO Bpe-
MEHH, COJCPIKaHNI0 GUOpUHOTEHA, PUOPUHOIUTHYECKOI
AKTUBHOCTU. JIMMUIIHBIN CIEKTP OLEHUBAJIU MO CJIEYIO-
LIMM TOKa3aTeNsiM: OOIINi XOJNIeCTepHH, TPUIINIICPHIbI,
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JUNONPOTEUIbl BBICOKOW IJIOTHOCTHU, JTUIONPOTEU b
HHU3KOM IIOTHOCTH.

Pesynbrarhl Mccien0BaHUS BBISIBUIN TOJIOKUTEIBHYIO
MaHXETOYHYO0 PoOY y 25 OOJILHBIX TPYIITIBI HAOMIONEHUS,
TOIZa KaKk B KOHTPOJIBHOU TPYIIE OHA OKa3ajlach c1ado
MOJIOKHUTENBHOM JIMIIb B 2 CIy4YasX.

[posiBneHus runepkoaryIsnuu ooHapyxeHsl y 25 nanu-
€HTOB C MOJIOKUTEIbHONW MaHXETOUYHOW NPOOOH; MouTH
y TIOJIOBHHBI OOJILHBIX OTMEUEH IOBBIIICHHBIH YPOBEHb
¢ubprHOTEeHa U CHIDKeHUE (PUOPUHONUTHYECKONW aKTHUB-
HOCTHU CBIBOPOTKHM KpPOBU. JIOCTOBEpHOM KOppEsALUU C
NOKa3aTeJsIMU JIMITMHOTO OOMEHa He BBISIBIICHO. SIBICHUs
TUTIEPKOAryJISIIIUN Yy OOJIBHBIX po3aliea ¢ OTHOW CTOPOHBI
CBUJICTEILCTBYIOT O MPOTEKAIOIIUX NPOLECCAX MUKPO-
CBEPTHIBAHUS, C JPYIOil CTOPOHBI - CBSI3b C PE3YJIbTaTaAMU
MaHXETOYHON MPOOBI MOKET OBITH HCIIOIb30BaHa AT IPO-
THO3UPOBAHUS TSYKECTHU TEUECHUS 1€PMATO3a U BO3SMOKHOIO
pHUCKa Pa3BUTHUS CEPAECUHO-COCYAUCTON MATONIOIUH.
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EVALUATION OF BLOOD REDOX-BALANCE, NITRIC OXIDE CONTENT
AND CCR6 RS3093024 IN THE GENETIC SUSCEPTIBILITY DURING PSORIASIS

Matoshvili M., Katsitadze A., Sanikidze T., Tophuria D., D’Epiro S., Richetta A.G.

Thilisi State Medical University, Department of Dermatology and Venereology, Department of Medical Physics
and Biophysics, Department of Human Normal Anatomy, Georgia, University of Rome “Sapienza”,
Department of Dermatology and Venereology, Italy

Psoriasis is a common chronic inflammatory disease believed
to be caused by a combination of genetic, immunologic and en-
vironmental factors. The pathogenesis is mainly related to the
persistent activation of T lymphocytes with a pattern of TH-1
and TH-17 cytokine secretion, which leads to the production
of high local and systemic levels of interleukin IL-1, I1L-6,
IL-17, IL-22, IL-23, IFN-y, TNF-a [10] and oxigen reactive
species (ROS) [1]. The redox system, an antioxidant defence
mechanism, participates in the regulation of physiological or
pathological processes with key role, regulating the reactive
oxygen and nitrogen species (ROS, NOS) content. Excess
ROS production and activation of inducible NO-sinthase
(iNOS) is one major consequence of activated T-cells.

Mature myeloid dendritic cells (DCs) highly infiltrate lesional
skin mimicking together with T-cells an ectopic lymphoid
structure. Psoriatic skin keratinocytes are themselves able to
produce several cytokines, ensuring a persistent interaction
with T lymphocytes and chronic inflammation [4,13].

Chemokines receptors and their corresponding chemokine
ligands play important roles in T-cell mediated inflammatory
diseases as shown by recent evidences providing that CCR6
may play a critical role in the pathogenesis of psoriasis [6].

Psoriatic plaques express high levels of epithelial
chemokine 20 (CCL20) and its receptor 6 (CCR6), lead-
ing to wide local inflammation. Th17 and DCs both share
CCR6, while psoriatic keratinocytes and endothelial cells
produce CCL20.In addition to CCL20, human b-defensin 2
(hBD2) can also elicit chemotaxis through CCR6 [12].

It was documented that ROS and NOS signaling pathways
via the c-Jun transcription factor, after its deacetylationby
SirT1, are involved in T-cell mediated immune responces,
formation of chemokine receptor 6 (CCR®6) related with
intensification of cellular infiltration in the psoriatic
plaques. Involvement of CCR6 was found to be essential in
activating T-helper 17 cells abd this has been linked to the
development of different diseases. Further more inhibiting
CCRG6 formation resulted in suppressed cellular infiltration
with concomitant decrease in oxidative stress [8].

Earlier reports suggest that even before the formation of
characteristic psoriatic lesions, fibroblasts in the lesion-free
skin of psoriasis patients show signs of increased oxidative
damage which may be involved in the abnormal immune
reactions leading to the onset of the disease [2,3].
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The aim of our study was to evaluate whether this polymor-
phism of CCR6 gene and oxidative stress are associated
with psoriasis risk in Caucasian population.

Materials and methods. The association of the CCR6
polymorphism in the genetic susceptibility of psoriasis was
performed at the Department of Dermatology and Venereol-
ogy, Policlinico Umberto | of Rome (Italy). 516 participants
were enrolled including 127 patients (75 men and 52women)
affected with psoriasis and 389 healthy controls (197 men
and 192 women). All cases and controls were Caucasians
and > 18 years old at the enrolment in the study. Cases and
controls were genotyped, using a commercially available as-
say (Life Technologies, Carlsbad, California, USA) for CCR6
rs3093024 polymorphism. To verify the relations between
genotypes and psoriasis risk we evaluated genotype frequen-
cies for each individual DNA polymorphism in both case and
control series. Deviations from Hardy-Weinberg equilibrium
in controls were assessed using Pearson’s chi-square test with
one degree of freedom. The association between psoriasis
risk and CCR6 rs3093024 was estimated using unconditional
logistic regression after adjustment for age and gender. Then,
the analysis was performed with three logistic regression
models based on a co-dominant, dominant and recessive
inheritance effects. Associations between the polymorphism
and clinical features were assessed by using the Chi-square
and ANOVA statistics.

I1. The possible role of ROS in pathogenesis of psoriasis
was carried out in the Department of Dermatology and
Venereology in Thilisi State Medical University. A total
of 187 individuals were included in this study, out of
these 84 were affected by psoriasis and 103 were healthy
controls. Blood redox-status - free nitric oxide (NO) and
lipoperoxide (LOO") free radicals were investigated by
Electron Paramagnetic Resonance (EPR) Spectroscopic
method. For detection of NO and LOO: free radicals in
blood the spin—traps diethyldithiocarbamate (DETC)
and a-phenyltertbutylnitrone (PBN) (Sigma) were used.
Blood antioxidant system (Catalase (CAT) and superoxide
dismutase (SOD)) activity was determined by spectropho-
tometric method.

All values were expressed as Mean + SD. The results
obtained were analyzed statistically using the unpaired
student’s “t” test, to evaluate the significance of differences
between the mean values. P values 0.05 were considered
as significant.
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Results and their discussion. All DNA samples from the
127 cases and 389 controls were genotyped successfully.
Genotypes distribution was consistent with Hardy-Wein-
berg equilibrium among controls.

Genotype frequencies and estimates for the association
between CCR6 polymorphism and psoriasis occurrence
are shown in Table 1. There were no differences in the
genotype frequencies of the polymorphism between
psoriasis cases and healthy controls. When patients
with arthropathic psoriasis were excluded from the
analysis (Table 2), logistic regression showed that allele
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A was likely to reduce the risk of developing psoriasis
in a dominant model (OR 0.58; 95% C.I. 0.35-0.95; p=
0.031).

Distribution of genotype frequencies for the CCR6 poly-
morphism in the patients’ series, stratified according to
clinical characteristics, including age at onset gender,
family history of psoriasis, type of psoriasis, severity, BMI,
Smoking history and alcohol consumption was evaluated.
As shown in Table 6, none of these clinical features was
associated with the genotype frequencies of the tested
CCR6 polymorphism.

Table 1. Distribution of 127 psoriatic patients and 389 controls according to the genotype frequencies

and the psoriasis risk estimates (adjusted for age and gender) for CCR6 rs3093024 polymorphism

Cases (N=127) Controls (N=389) .
Genotype/Allele Odds Ratio 95% C.I. P-Value
N (%) N (%)
GG 43 (33.9) 106 (27.2) ref
GA 54 (42.5) 178 (45.8) 0.67 (0.41-1.08) 0.103
AA 30 (23.6) 105 (27) 0.80 (0.61-1.06) 0.125
Codominant 0.79 (0.60-1.06) 0.123
Dominant
(GGVSAG+AA) 0.64 (0.41-1.01) 0.054
Recessive
(GG+AGVSAA) 0.86 (0.53-1.39) 0.539

Table 2. Distribution of 90 patients with non arthropatic psoriasis and 389 controls according to the genotype
frequencies and the psoriasis risk estimates (adjusted for age and gender) for CCR6 rs3093024 polymorphism

Cases (N=90) Controls (N=389) .
Genotype/Allele Odds Ratio 95% C.I. P-Value
N (%) N (%)
GG 33(36.7) 106 (27.2) Ref
GA 36 (40) 178 (45.8) 0.60 (0.35-1.03) 0.062
AA 21 (23.3) 105 (27) 0.59 (0.31-1.11) 0.103
Codominant 0.76 (0.55-1.05) 0.091
Dominant
(GGVSAG+AA) 0.58 (0.35-0.95) 0.031
Recessive
(GG+AGVSAA) 0.84 (0.48-1.45) 0.527

Table 3. Distribution of 37 patients with arthropatic psoriasis and 389 controls according to the genotype frequencies

and the psoriasis risk estimates (adjusted for age and gender) for CCR6 rs3093024 polymorphism

Cases (N=37) Controls (N=389) .
Genotype/Allele Odds Ratio 95% C.I. P-Value
N (%) N (%)
GG 10 (27) 106 (27.2) Ref
GA 18 (48.6) 178 (45.8) 0.94 (0.39-2.24) 0.890
AA 9 (24.4) 105 (27) 0.95 (0.35-2.61) 0.928
Codominant 0.99 (0.60-1.63) 0.961
Dominant
(GGVSAG+AA) 0.91 (0.41-2.05) 0.829
Recessive
(GG+AGVSAA) 1.06 (0.47-2.41) 0.890

38




GEORGIAN MEDICAL NEWS
No 3 (240) 2015

Table 4. Distribution of 75 male psoriatic patients and 197 male controls according
to the genotype frequencies and the psoriasis risk estimates (age adjusted) for CCR6 rs3093024 polymorphism

Cases (N=75) Controls (N=197) .
Genotype/Allele Odds Ratio 95% C.I. P-Value
N (%) N (%)
GG 23 (30.7) 49 (24.9) ref
GA 31 (41.3) 98 (49.7) 0.43 (0.21-0.91) 0.026
AA 21 (28) 50 (25.4) 0.71 (0.30-1.66) 0.43
Codominant 0.87 (0.57-1.32) 0.51
Dominant
(GGVSAG+AA) 0.51 (0.26-1.01) 0.054
Recessive
(GG+AGVSAA) 1.33 (0.68-2.61) 0.403

Table 5. Distribution of 52 female psoriatic patients and 192 controls according
to the genotype frequencies and the psoriasis risk estimates (age adjusted) for CCR6 rs3093024 polymorphism

Cases (N=52) Controls (N=192) .
Genotype/Allele Odds Ratio 95% C.I. P-Value
N (%) N (%0)
GG 20 (38.5) 57 (29.7) ref
GA 23 (44.2) 80 (41.7) 0.84 (0.42-1.68) 0.617
AA 9(17.3) 55 (28.6) 0.47 (0.20-1.13) 0.091
Codominant 0.70 (0.46-1.07) 0.098
G gsgg; A) 0.68 (0.36-1.30) 0.245
G gffés\'/‘s’;A) 0.52 (0.24-1.15) | 0.106
Table 6. Associations between CCR6 rs3093024 genotypes and clinical-pathologic features of psoriasis patients
Characteristic AIA AIG GIG p-value*
Mean age 35.9 (£14.7) 36.4 (£19.8) 40 (+18.6) 0.54
Male (N=75) 21 (28) 31(41.3) 23 (30.7)
Female (N=52) 9(17.3) 23 (44.2) 20 (38.5) 0.35
Family history: negative (N=93) 21 (22.6) 39 (41.9) 33 (35.5)
positive (N=34) 9 (26.5) 15 (44.1) 10 (29.4) 0.80
Type of psoriasis: arthropathic (N=37) 9 (24.3) 18 (48.6) 10 (27.1)
not arthropathic (N=90) 21 (23.3) 36 (40) 33 (36.7) 0.55
Severity: mild (N=30) 7(23.3) 11 (36.7) 12 (40)
moderate/severe (N=97) 23 (23.7) 43 (44.3) 31 (32) 0.69
BMI: normal (N=69) 16 (23.2) 27 (39.1) 27 (37.7)
overweight (N=14) 5(35.7) 6 (42.9) 3(21.4)
obesity (N=35) 6 (17.2) 18 (51.4) 11 (31.4) 0.51
Smoking history: no (N=67) 14 (20.9) 30 (44.8) 23 (34.3)
yes (N=46) 13(28.2) 17 (37) 16 (34.8)
ex smokers (N=10) 3 (30) 4 (40) 3(30) 0.88
Alcohol consumption: no (N=99) 24 (21.7) 50 (45) 37 (33.3)
yes (N=12) 5(41.7) 2 (16.6) 5(41.7) 0.13

* - for age p-value is from ANOVA test, for other characteristics p-value is from Chi-square test
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In blood samples of patients with psoriasis EPR signals of
lipoperoxide (LOO') free radicals were detected (these
signals were not detected in blood samples of healthy
volunteers) (Table 7). Activity of blood SOD, involved inO,
detoxification, was significantly decreased in psoriatic patients
compared to healthy controls, and this might be related to
epidermal hyperproliferation induced by excess amount of
ROS. One of the antioxidant enzymes capable of reducing
hydrogen peroxide is CAT. Activity of catalase was statisti-
cally significant increase in psoriatic patient, reflecting a high
concentration of peroxide radicals (Table 8).

Table 7. The lipoperoxide (LOO")EPR signal intensity
of the blood of patients with and without psoriasis

PASI LOO
10 > 1,3+0,2*
3-10 0,8+0,1*
3< 0,4+0,2*
control 0

* - statistically significant difference compared with the
control (p<0.01)

Table 8. Activity of catalase and SOD in blood of pa-
tients with and without psoriasis

PASI Catalase SOD
10 > 4,4+40,4% ** 11,942,0%**
3-10 2,740,3* ** 12,8+2,2
3< 2,1+0,2* 16,8+2,7
control 2,2+0,1 14,2+2.9

* - statistically significant difference compared with the
control (p<0.01),

Impairment of antioxidant system activity leads to the lipid
peroxidation chain reactions and accumulation of LOO
It should be noted that alteration of blood redox-balance
correlates with the severity of psoriasis.

In blood samples of psoriatic patients decrease of free spin-
trapped NO content were detected, that may be explained by
biological transformation of NO into other reactive nitrogen
species (proxy nitrite or nitrosylated hemoglobin) (Table 9).

Table 9. EPR signal intensity of spin-trapped NO in the
blood of patients with and without psoriasis

PASI NO
6.8+0.6
10> P*<0.001
P**<0.001
10.9+0.2
3-10 P*<0.001
3< 12.3+0.5
P*<0.001
Control 16.0+0.50

* - statistical significant difference in comparison to control;
**_ statistical significant difference between the groups
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Decrease of free NO content in blood samples, in response
to the increase concentration of reactive nitrogen species,
correlated with the severity of psoriasis. Selective suppressor
effect of NO on Th1 population leads to the prevalence of Th2
activity. Therefore, the alteration of the NO content during skin
tissues inflammation plays a key role in the pathogenesis of
psoriasis, promoting alterations of the immune response and
vasomotor activity of subcutaneous capillaries.

In psoriasis, the initial activation of T-lymphocytes requires
three steps: binding, signal 1 and signal 2. Binding occurs
between surface adhesion molecules of both T-lymphocytes
and antigen presenting cells (APCs), then additional inter-
actions occur at “signal 1” between T-cell receptor (TCR)
on T-cell and major histocompatibility complex (MHC) |
or Il on APC, a process that is followed by additional inter-
actions “signal 2” which, in their absence, T-cells undergo
apoptosis. The trafficking of T-cells into the skin involves
three steps: rolling, binding and diapedesis. Activated T-
cells produce Th-1 cytokines (IL-2, TNF-a, IFN-y) which
are along with chemokines (CXCR3, CCR4, CCR6, CC10)
and their ligands (CCL9, CCL17,CCL10, CCL22, CCL20,
CCLS, CCL27) and growth factors (VEGF, TGF-a, IGF-1,
KGF, NGF, amphiregulin and IL-20) are responsible for the
inflammatory infiltrate, vascular changes and the epidermal
hyperproliferation present in psoriasis.

ROS are a family of oxygen-based free radicals that contain,
or are capable of producing, an unpaired electron. They
include .O,, ‘OH, H,0, and singlet oxygen. In psoriasis,
ROS are released from neutrophils, eosinophils and mac-
rophages. They are induced by cytokines such as IL-1,
TNF-a, IFN-y (primary cytokines) and angiotensin II.

Increased ROS in psoriasis may result in increased lipid
peroxidation products that is able to impair several biologi-
cal mechanisms of the human body through its ability to
react with molecules such as DNA and proteins. O, can
react with nitric oxide (NO) to form peroxynitrite (ONOO-)
Nitric oxide is an important physiologic regulator of vari-
ous intracutaneous processes; reduce of nitric oxide (NO)
content may further decrease in cGMP activity and induce
inbalanceof CAMP/cGMP ratio, hallmark of psoriatic pro-
cess [9]. Excess production of peroxynitrite may causes
tissue injury in part via the activation of poly(ADP-ribose)
polymerase independent of oxidative stress by . regulation
of proliferation, cell cycle, and transcription. O, can react
with nitric oxide to form peroxynitrite [11].

In our study, patients presented elevated levels of catalase
and decrease SOD activity with an inverse relationship
between them. Oxidative stress was associated with an in-
crease of lipid peroxidation and accumulation of lipoperox-
ide (LOO.) free radicals and free NO content.We concluded
that psoriasis might be an oxidative stress condition. In our
study, oxidative stress was associated with an increase in
lipid peroxidation s and free NO content.
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Conclusion: Thus, the alterations of redox-balance and NO
degradation leads to development impairment of skin perfu-
sion disorder of proliferation and transcription cell cycle,
initiation T-cell mediated immune responses, formation of
chemokine receptor 6 (CCR6) related with intensification
of cellular infiltration in the psoriatic plaques. Further more
correction of redox-balance is responsible for inhibiting
CCR6 formation resulted in suppressed cellular infiltra-
tion with concomitant decrease in oxidative stress. The
data reviewed suggest the necessity of evaluation of other
blood redox-balance and nitric oxide in psoriasis should
with additional investigations to targeting CCR6 rs3093024
in the genetic susceptibility of psoriasis.
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SUMMARY

EVALUATION OF BLOOD REDOX-BALANCE,
NITRIC OXIDE CONTENT AND CCR6 RS3093024
IN THE GENETIC SUSCEPTIBILITY DURING
PSORIASIS

Matoshvili M., Katsitadze A., Sanikidze T.,
Tophuria D., D’Epiro S., Richetta A.G.

Thilisi State Medical University, Department of Derma-
tology and Venereology, Department of Medical Physics
and Biophysics, Department of Human Normal Anatomy,
Georgia,; University of Rome “Sapienza”, Department of
Dermatology and Venereology, Italy

The aim of our study was to evaluate whether this polymor-
phism of CCR6 gene and oxidative stress are associated
with psoriasis risk in Caucasian population.

The association of the CCR6 polymorphism in the genetic
susceptibility of psoriasis was performed at the Department
of Dermatology and Venereology, Policlinico Umberto | of
Rome (ltaly). 516 participants were enrolled including 127
patients affected with psoriasis and 389 healthy controls.
Cases and controls were genotyped, using a commercially
available assay (Life Technologies, Carlsbad, California,
USA) for CCR6 rs3093024 polymorphism. To verify the re-
lations between genotypes and psoriasis risk we evaluated
genotype frequencies for each individual DNA polymor-
phism in both case and control series.

There were no differences in the genotype frequencies of
the polymorphism between psoriasis cases and healthy
controls. When patients with arthropathic psoriasis were
excluded from the analysis, logistic regression showed that
allele Awas likely to reduce the risk of developing psoriasis
in a dominant model. Logistic regression showed that male
patients harboring the heterozygous genotype GA presented
a reduced risk of developing psoriasis, compared with the
reference GG genotype. None of the clinical features as
age at onset, gender, family history of psoriasis, type of
psoriasis, severity, BMI, smoking history or alcohol con-
sumption, were associated with the genotype frequencies
of the tested CCR6 polymorphism.

In blood samples of patients with psoriasis intensive EPR
signals of lipoperoxide (LOO) free radicals were detected.
Activity of blood SOD was significantly decreased in
psoriatic patients compared to healthy controls. Activity of
catalase was significantly increased in psoriatic patients,
reflecting a high concentration of peroxide radicals.

In blood samples of psoriatic patients decrease of free spin-
trapped NO content were detected, that may be explained by
biological transformation of NO into other reactive nitrogen
species (proxy nitrite or nitrosylated hemoglobin).
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Thus, the alterations of redox-balance and NO degrada-
tion leads to development of skin perfusion impairments,
disorder of proliferation and transcription of cell cycle,
initiation of T-cell mediated immune responses, formation
of chemokine receptor 6 (CCR6) related with intensifica-
tion of cellular infiltration in the psoriatic plaques. Fur-
thermore, correction of redox-balance is responsible for
inhibiting CCR6 formation resulted in suppressed cellular
infiltration with concomitant decrease in oxidative stress.
The data reviewed suggest the necessity of evaluation of
other blood redox-balance and nitric oxide in psoriasis
should with additional investigations to targeting CCR6
rs3093024 in the genetic susceptibility of psoriasis.

Keywords: blood redox-balance, CCR6 gene polymor-
phism, oxidative stress, psoriasis risk.

PE3IOME

OIIEHKA PEJOKC-BAJIAHCA KPOBH, COJEP-
KAHUA OKCHUIOB A30TA U CCR6 BITEHETHUYE-
CKOM NMPEJPACIIOJIO)KEHHOCTH BO BPEMSI
IICOPHUA3A

MaromBuin M.T., Kamuranze A.I., Cannkuase T.B.,
Tonypus 1.3., I’Inupo C., Pukera A./l.

Tounucckuii 20cy0apcmeeHublil MEOUYUHCKUL YHUBED-
cumem, Oenapmamenm O0epMamonocut U 6eHepOIOcUl,
denapmamenm MeOUYUHCKOU Qusuxu u ouogusuxu, de-
napmamenm HOPMAIbHOU anamomuu denogexa, I pysus,
Pumckuii ynusepcumem «Canuenya», oenapmamenm
Odepmamonoauu u eeneponozuu, Umanus

Llenspto uccnen0BaHuA SIBUIACh OLCHKA CBS3U IOIMMOD-
¢u3ma CCR6 reHa u OKCHIATHBHOTO CTpEcca C PUCKOM
pas3BuTHs rcoprasa B KaBkasckol MOMyJISsIIUY.

Acconmarus CCR6 nonmumopdu3ma k reHeTHYESCKOM Mpe-
PacIONIOKEHHOCTH K IICOpHa3y NpOBOJMIIAach Ha Kadenpe
JIEPMAaTOJIOTHH ¥ BEHEPOJIOTHH, B TIOTUKIMHUKE YMOEPTO
I B Pume (Utanus). Mccnenosans! 516 mun, u3 Hux 127 -
OonbHBIE TIcoprazoM 1 389 - 3mopoBble. [ eHOTHIIMPOBaHHE
MIPOBOJMIIOCH KOMMEPUYECKH JJOCTYITHBIM aHan3oM (Jlaid
teknonoruc, Kapncoan, Kamudopuus, CIIA). C uensio
BBISIBJICHUA HAJIMYHWA CBA3U MEXKIY 'CHOTHUIIAMH U pPUCKOM
pa3BUTHS IICOpHAa3a OLEHUBAIN YaCTOTY T'€HOTHIIOB IS
Kaxoro otnenbHoro nonumopdusma JAHK. M3yuenune
BO3MO)KHOM POJIM aKTHBHBIX ()OPM KHCIIOPO/IA B [TATOTEHE3e
ricoprasa npoBeieHo B TOMIMCCKOM rocy1apCTBEHHOM Me-
JIMIMHCKOM YHUBEPCHUTETE, JeTIapTaMeHTe IepMaTOIOT U
U BeHeposoruu. B uccrnenoBanue Obuid BKJIIOUEHBI 187
qun (84 - GonpHBIE IcoprazoM U 103 - 310poBEIe NHIIA).
Penokc-craryc kpoBu - cBoOoaHbIN okcna azora (NO) u
cBoOOHBIE paauKasl Junonepokcuso (LOO.) uzyqyanu
METOJIOM 3JICKTPOHHOIO MapaMarHWTHOTO pE30HaHca
(OIIP). AKTUBHOCTH aHTUOKCUJAHTHON CHUCTEMBI KPOBU
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(xarana3bl ¥ CyIEePOKCHIUCMYTAa3bl) ONIPEEIIsUTH TOCpe-
CTBOM CIIEKTPO(OTOMETPUYECKOr0 MeTosia. B pesynbrare
IIPOBEJICHHBIX UCCIICIOBAHUI Pa3IM4Uil B TEHOTUITHOM 4acTo-
Te ToJMMopdu3Ma B ClTydasix coprasa 1 3I0pPOBbIX JIUIL HE
BbIsIBIIEHO. Korna n3 aHanu3a ObUTM HCKITIOUCHBI MAlMeHTHI
C apTPOIaTHYECKUM [ICOPHA30M, JJIOTHCTUIECKAsk perpeccust
TMI0Ka3aja, YTo BEPOSITHO ajljieb A CHIKAET PUCK Pa3BUTHUS
nicopuasa. Jloructudeckas perpeccus BbIIBUIIA, YTO y MaIy-
€HTOB MY’KCKOTO II0J1a C T€TepO3UTOTHBIM reHoturiom GA
PHCK pa3BUTHSA IICOpHa3a HUXKE B CPABHEHUH C HOCUTEIISIMU
rerotuna GG. Hu onyH KIIMHUYeCKuii pU3HAaK He ObUT CBsI3aH
¢ rerorumHo# yactotoit CCR6 nomimopdusma. B obpasiax
KpOBH OOJIbHBIX [ICOpPUa30M OOHapy KeHbl THTEHCHBHBIE DI 1P
CUTHaJIBI CBOOOMHBIX pagukanoB LOO ; aktuBHOCTh K SOD
3HAYUTENBHO TOHIDKEHA; aKTUBHOCTB KaTajla3bl - yBEJIMYEHA,
OTpaskast BBICOKYIO KOHIIEHTPALIHIO NEPEKUCHBIX PAIUKAJIOB;
00HapykeHO CHIKEHHE YPOBHS CBOOOTHBIX NO pajiKaioB,
4TO, MO BCEH BEPOSITHOCTH, OOYCIIOBJICHO OMOJIOrHYECKOi
tpanchopmarmeit NO B apyrue peakTHBHBIC BHIbI a30Ta
(TIEpOKCHHUTPUT WITH HUTPO3WIMPOBAHHBIN TeMOITIOOHH ).

Takum oOpa3om, U3MEHEHUs peloKc-OanaHca U Jerpa-
nauus NO NMpUBOAAT K HAPYLICHUSM Nepdy3uH KOXKH,
nposdepay ¥ TPAHCKPUITIMU KJIETOYHOTO 1MKIIA, WHHU-
panuy T-KIIeTOYHOro IMMYHHOTO OTBETa M (JOPMHUPOBAHHIO
penenTopa xemokuHa 6 (CCR6), KOTOpBIii CBS3aH C MHTEH-
cu(uKaluei KIeTOYHON UH(PHUIBTPALIUH B ICOPHATHIECKHUX
Omsikax. Kpome Toro, Koppekimsi pefokc-0ananca Hecer
OTBETCTBEHHOCTh 32 MHrnoupoBanue oopazosanusi CCR6
B pe3y/ibTare MoIaBIeHus! KJICTOYHOH HHOUIBTPAIMH C CO-
MYTCTBYIOLIMM CHM)KEHHEM OKUCIIMTENBHOTO cTpecca. Pac-
CMOTpEHHBIE JIAHHBIE CBUJIETEILCTBYIOT O HEOOXOIMMOCTH
JaybHelIIelt OlleHKN peloKc-0aiaHca 1 OKCHJia a30Ta Mpu
Tricopuase, a TakKe 0 He0OXOIMMOCTH POBE/ICHUSI AOTIONTHHU-
TENBHBIX UccrenoBanuii s u3ydenus ponu CCR6 rs3093024
B F€HETUYECKOM MPEpactoiioKEeHHOCTH K IICOPHa3y.
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MECHANISMS OF RESISTANCE IN PATIENTS WITH CHRONIC MYELOID LEUKEMIA
TREATED WITH TYROSINE KINASE INHIBITORS

Perekhrestenko T., ?2Diachenko M., 2Sviezhentseva I., !Gordienko A., ?Bilko D.

ST «Institute of Hematology and Transfusiology of the NAMS of Ukrainey, Kyiv,
2National University “Kyiv-Mohyla Academy”, Center for Molecular and Cell Research, Kyiv, Ukraine

The mechanisms of CML progression were postulated
based on in vitro modelling even before they were detected
in the clinical practice [15]. CML progression can be driven
by different mechanisms on tissue, cell, chromosomal and
molecular level. Although, additional mutations can cause
CML progression in 50-80% of cases, there are a lot of
experimental evidence suggesting, that several other fac-
tors can lead to disease progression and therapy resistance
in CML, such as quiescence of hematopoietic stem cells
(HSCs) [1,7,15,16], evolution of hematopoietic progenitor
cells (HPCs), overexpression of Ber-Abl [12], changes in
HSCs microenvironment, auto-secretion of growth factors
[6], activation of additional signalling pathways, changes
in adhesion properties and changes in level of transmem-
brane transporters expression in HSCs and HPCs. Those
changes can be driven by Bcr-Abl dependent, so as Ber-Abl
independent mechanisms [4,5,13].

It was described previously, that even when targeted
CML therapy is used - tyrosine kinase inhibitors (TKI)
- disease relapse is observed in 59 % of patients with
molecular remission after treatment discontinuation [20].

© GMN

It was suggested, that such high level of relapses occurs
because of persistence of quiescent CD34* HSCs that
are residing in the G phase, can’t be eliminated by TKls
(probably due to low predisposition to TKI-triggered
apoptosis) and are not susceptible endogenous growth
factors. The quiescent status of such cells is also identi-
fied by cde25-, Ki67-, p21* markers [18]. Some data also
suggest that such quiescence may be driven by BCR-
ABL independent mechanisms [11], such as alterations
in HSCs microenvironment, HSCs adhesion properties
and level of Pgp expression [14].

Recent in vitro studies of CML bone marrow cells also
suggest that disease progression can be caused by func-
tional changes in pool of more matured hematopoietic
progenitor cells rather than in population of HSCs [6]. It
was shown that HPCs, which possess hormally do not have
self-renewal capacities, can acquire stem cell properties
during disease progression [3]. Such evolution of HPCs
during CML progression can be identified by changes in
their clonogenic potential during cultivation in semi-solid
agar.
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The aim of the study was to identify specific features of
functional activity, proliferation rates and differentiation
potential of CML hematopoietic progenitor cells of patients
treated with tyrosine kinase inhibitors (TKI) by identifying
number of Ki-67, Bcl-2 and CD34 positive cells in bone
marrow, as well as in vitro colony-forming unit assay in
patients with different response to the TKI therapy.

Materials and methods. Samples: Totally 51 samples of
bone marrow were analyzed from patients with CML in
chronic phase, who were treated with TKI, Imatinib. An
informed consent was obtained before analysis. All samples
were devised as to the response to TKI treatment to groups
with optimal (26 patients), suboptimal (8 patients) response
and treatment failure (26 patients) to TKI treatment, ac-
cording to European LeukemiaNet recommendations for
the management of chronic myeloid leukemia [2]. Bone
marrow samples of 13 more patients were analyzed before
they have started TKI treatment.

Surface markers expression: Apart of cytogenetic analy-
sis, bone marrow cells were analysed for expression of
biomarkers: CD34, CD95, Bcl-2, Pgp-170, Ki67 and
co-expression of some of them. To assess the phenotypic
characteristics of hematopoietic cells of patients the
method of direct cytometry was used. For this purpose,
bone marrow mononuclear cells were stained with mono-
clonal antibodies (Becton Dickinson, USA) using the
method provided by the manufacturer. Cytometry study
was performed using a flow cytometer laser FACScan
(Becton Dickinson, USA) with an argon laser which has
a wavelength of 488 nm. Data collection was performed
by flow cytometry using the LYSYS-II Ver. 1.1 (Becton
Dickinson) software. The program WinMDI 2.8 (Joseph
Trotter, Scripps Institute, La Jolla, CA) was used to
analyze the results.

CFU-assay: Mononuclear fraction was separated from
bone marrow aspirates by centrifugation over Ficoll-
Hypaque gradient (density, 1.077 g/ml). Median viability
of the cells after separation was 92 % as indicated by trypan
blue exclusion. Mononuclear cells in final concentration of
2x10° cells/ml were cultivated for 14 days in full RPMI me-
dium with addition of 0.33 % Bacto agar (Difco laboratories
Ltd) and 50 ng/ml GM-CSF (Peprotech, Germany). All
results were expressed as the mean number obtained from
quadruplicate cultures. Clones of > 40 cells were counted
as colony forming units granulocyte monocyte (CFU-GM)
and those with 5 - 40 cells as cluster forming units (CIFU).
The colony to cluster ratio (CCR) was calculated as number
of colonies divided by the number of clusters.

All cells aggregates, formed during cultivation in semisolid
agar were individually picked up from the culture and
samples were prepared using centrifugation on cytocentri-
fuge. All samples were stained with Pappenheim method
and cell’s morphology was analyzed. Index of leukocyte’s
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maturation (MI) was calculated for cells, comprising ag-
gregates after cultivation in semisolid agar as a number of
less differentiated myeloid cells (blast cells, promyelocytes,
myelocytes), divided to the total number of more differenti-
ated cells (banded and segmented granulocytes).

Colony and cluster numbers, so as CCR index were
logarithmically distributed. For each group of data several
parameters were calculated: the arithmetic mean value,
mean standard error, standard deviation. Comparisons of
colony or cluster numbers were made by the Mann-Whitney
test. The difference was considered accurate at the level
of significance of 5% (p<0.05). For correlation analysis
was performed by applying Spearman rank correlation
coefficient.

Results and their discussion. All samples of bone
marrow cells were divided according to response to
TKI therapy into 4 groups, as described previously.
Our results indicated that there was a significant decline
(p>0.05) in proliferation activity of HSCs and HPCs
in group of patients with optimal response to the TKI
therapy — mean level of Ki-67+ cells of bone marrow
for this group of patients was 6.33+1.06%. As to other
groups of patients, no difference was found in the num-
ber of Ki-67+ cells of patients before TKI treatment,
patients with suboptimal response to the TKI therapy,
so as for patients with treatment failure - mean values of
Ki67* cells were 28.27+4.82%, and 26.83+4.58 % and
21.89+2.1 % respectively (Fig. 1).
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* - p < 0,05 when compared to all other groups

Fig. 1. Percentage of Ki67+ cells in bone marrow of CML
patients with different response to the TKI therapy

There was also significant difference (p<0.05) found when
comparing mean numbers of CD34* cells in group of pa-
tients with optimal response to TKI therapy (mean number
of CD34+ cells in bone marrow was 8.13+2.52%) with all
other groups of patients (Fig. 2). Expression of CD34+ in
bone marrow of patients of three other groups was signifi-
cantly higher. Mean numbers of CD34+ cells in bone mar-
row of patients before TKI treatment was 35.10+13.2%, for
group of patients with suboptimal response to TKI therapy
- 37.10+13.80% and for group of patients with treatment
failure - 28.27+8.80%.
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Fig. 2. Percentage of CD34+ cells in bone marrow of CML
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As to the level of apoptosis marker Bcl-2 on granulocyte
and monocyte cells in bone marrow of CML patients
(Fig. 3), the mean number of Bcl-2* cells was increased
(p<0.05) in group of patients before TKI treatment
(1.97+0.93%) comparing to level of Bcl-2* cells in bone
marrow of patients with optimal response to TKI treatment
(0.65£0.12%), patients with suboptimal response to TKI
treatment (1.43+0.35%) and patients with TKI treatment
failure (0.97+0.30%).
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Fig. 3. Bcl-2* granulocyte and monocyte cells in bone
marrow of CML patients with different response to the
TKI therapy

At the same time, correlation analysis, performed on
individual basis for patients independently of response to
the TKI therapy demonstrated that there was a negative
correlation (p = 0.7648) between the number of Ki67* and
CD34* cells (Fig. 4).
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Fig. 4. Correlation between Ki67* and Cd34+ cells in bone
marrow of patients with CML
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Furthermore, negative correlation was also estimated for
co-distribution of Ki67+*and CD34*CD95- cells (p=0.8556;
Fig. 5a), but positive correlation was found for Ki67* and
CD34:CD95* cells (p=0.7363; Fig. 5b). No correlation was
found between percentages of Ki67* and CD34*CD95* cells
in bone marrow of CML patients (p=0.0424).
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Fig. 5. Correlation between percentage of bone marrow
cells of CML patients expressing different markers:
a) Ki67+ cells and CD34-CD95+ cells;
b) Ki67+ cells and CD34+CD95- cells

CFU assay indicated that there was a significant (p<0.05)
difference in clonogenic potential (number of CFU-GM
and CIFU) between groups of patients with different
response to the therapy (Fig. 6). CFU numbers were
lower in group of patients with optimal response to the
TKI therapy (mean value of 25.54+4.6) and for patients
with TKI treatment failure (26.00+9.70) when compared
to CFU numbers for groups of patients before TKI
treatment (70.40+22.51) and patients with suboptimal
response to TKI treatment (72.37+15.32). Significant
decline (p<0.05) was also indicated for mean numbers
of CIFU for group of patients with optimal response for
TKI (24.05+6.75) when compared to groups of patients
with suboptimal response to TKI (49.94+7.89), but
also for group of patients with TKI treatment failure
(51.17£9.22). The mean number of CIFU for patients
before TKI treatment was 41.80+9.78 and was not sig-
nificantly different from other groups (p>0.05).
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Fig. 6. Colony forming properties of granulocyte and
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response to the TKI therapy
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As to colony to cluster ratio our results showed, that there is

a correlation (p=0.6783) between CCR index and number of

bone marrow cells with Philadelphia chromosome (Fig. 7).
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To have a possibility of identification of cells, composing
aggregates obtained in CFU assay, a positive correlation
was also found between numbers of colonies, formed
during cultivation in CFU assay and level of CD34+cells
(Fig. 8a) in bone marrow (p=0.4658) and between number
of clusters and CD33+ cells (Fig. 8b) of bone marrow
(p=0.7612).
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Fig. 8. Identification of cells composing cell aggregates
in CFU assay: a) CFU assay and CD34+ cells in bone
marrow; b) CIFU number and percentage of CD33+ cells
in bone marrow

To evaluate changes in the differentiation potential of HSCs
and HPCs that can be related to pathologic process of CML,
we picked-up individual cells aggregates, formed during
in vitro CFU assay of bone marrow mononuclear cells of
CML patients. Cells, composing those aggregates were
analyzed with calculation of maturation index (M) for
each individual sample. It was indicated, that MI correlates
with level of bone marrow cells, containing Philadelphia
chromosome (Fig. 9).
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Fig. 9. Correlation between MI and level of Ph+ cells in
bone marrow of CML patients with different response to
TKI therapy

After additional correlation analysis a positive correlation
was determined between MI and percentage of CD34*
cells in bone marrow of CML patients (Fig. 10a). Ml also
appeared variable with number of Bcl-2 positive myeloid
cells in bone marrow (Fig. 10b), so as with number of Pgp-
170 positive cells (Fig. 10c). At the same time, there was
a negative correlation between MI and number of Ki67*
cells in bone marrow (Fig. 10d).

CML was the first hematological oncological malignancy
with addiction to the specific chromosomal aberration was
indicated and though the first one for which the targeted
therapy was developed. But still the exact mechanisms of
CML progression remain contradictory. In vitro culture
of primitive CML cells in the presence of imatinib leads
to accumulation of quiescent cells. As a phenotypically
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similar population of cells from newly diagnosed patients
can serially engraft immunodeficient mice, these cells
may represent persistent leukemia cells in imatinib-treated
patients; however, this is still contradictory [9]. It is also
unclear whether the property of quiescence directs resis-
tance. Finally, BCR-ABL independent mechanisms and
bone marrow microenvironment—derived signals may also
protect leukemic stem cells from the effects of imatinib
[11]. In our study individual analysis was performed to
evaluate potential markers of CML progression based on
changes in functional properties of HSCs and HPCs, as in
proliferation and differentiation potential and indication
of quiescent HSCs.

Overlapping of resistance of quiescent HSCs is one of the
biggest challenges for CML therapies. It was postulated
previously, that imatinib-treated quiescent CML cells
can be indicated by using Ki-67 negativity as a marker
of quiescence [22]. It is absent during the G phase - the
stage at which neoplastic cells are totally unresponsive to
chemotherapy The Ki-67 antigen is also one of the most
sensitive markers of undifferentiated cell proliferation [19].
When analyzed the level of Ki-67 expression in monocyte
and myelocyte cells of bone marrow of CML patient with
different response to the TKI therapy, there was only sta-
tistically relevant increase in percentage of such cells for
patients with optimal response to the TKI therapy. The same
was true for the percentage of CD34+ cells in bone marrow.
Anyhow, when correlation analysis was performed, the

© GMN

strong negative correlation was indicated between percent-
age of CD34+ and Ki-67+ cells in bone marrow, meaning,
that with increase of total number of CD34+ cells, higher
proportion of them are Ki-67 negative and can be indicated
as quiescent. Even more, those cells were CD95 negative
at the same time.

CFU assay is one of the standard methods used to identify
functional properties of HSCs and HPCs of bone marrow. Our
data indicated alteration of clonogenic activity of bone marrow
hemopoietic cells for patients with different response to TKI
treatment. Thus, CFU and CIFU numbers were increased in
case of examination of bone marrow of patients before TKI
treatment, so as for patients with suboptimal response to TKI
treatment ant TKI treatment failure.

Modification of colony to cluster ratio (CCR), which was
also identified in terms of cultivation of bone marrow
mononuclear cells in CFU assay, was previously showed
to be a prognostic factor for several hematological malig-
nancies [21]. We have indicated that CCR index is interde-
pendent with number of cells in bone marrow, containing
Philadelphia chromosome, thus can be used as prognostic
marker for CML patients.

Despite of long history of CFU assay usage, there is no
clear understanding of phenotype characteristics of cells,
composing colonies and clusters in CFU assay. Our data
suggest, that colonies, formed in CFU assay after cultiva-
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tion of bone marrow cells of patients with CML, may be
composed primarily of CD34+ calls. At the same time,
colonies are presumably formed mostly from CD33+ cells
of bone marrow. This suggestion supports the idea of us-
ing CCR index as an individual prognostic factor, which
potentially indicates increase of share of low differentiated
and potentially quiescent CD34+ cells in bone marrow of
CML patient during disease progression.

One more functional property of HSCs and HPCs that can
be altered during CML progression is a differentiation
potential. To identify changes in differentiation capacity of
HSCs and HPCs of bone marrow of CML patients, in our
study index of leucocyte maturation was used, defined as
ratio between number of less and more differentiated cells
of myeloid lineage in cell aggregates formed during cul-
tivation in CFU assay. It was indicated, that MI correlates
with percentage of bone marrow cells with Philadelphia
chromosome, and thus can be potentially considered as
a prognostic factor regarding disease progression. At the
same time, positive correlation was also found between
MI ratio and percentage of CD34+ cells of bone marrow,
suggesting that accumulation of less differentiated cells
may be driven by differentiation arrest of quiescent CD34+
HSCs. This observation can also be supported by the fact
that negative correlation was found between Ml ratio and
percentage of Ki-67 positive cells, indicating decrease
in proliferation capacity and potential quietness of cells
CD34+ with differentiation arrest.

Imatinib affects cells by enhancing their sensitivity to
apoptosis through mitochondrial pathway of apoptosis.
Thus, increase of level of anti-apoptotic protein Bcl-2
during TKI therapy may indicate persistence of cells that
are not susceptible to apoptosis. Such insusceptibility most
probably can be driven through BCR-ABL independent
pathways [8]. The results of our study have shown that the
level of Bel-2 protein was significantly lower for the group
of patients with optimal response to the TKI therapy when
comparing to three other groups of patients. At the same
time, percentage of Bcl-2 positive cells was positively cor-
relating with M1 ratio, suggesting existence of BCR-ABL
independent mechanisms involvement in maintenance of
CD34+ quiescent cells.

Even more, it was previously shown, that enhanced ex-
pression of the drug efflux pump protein P-glycoprotein in
CML stem cells may reduce sensitivity to TKI by lower-
ing intracellular drug concentrations [10]. In our study we
have also defined positive correlation between Ml ratio and
percentage of Pgp positive cells. This finding also supports
our assumption regarding involvement of both BCR-ABL
dependent and independent mechanisms in process of
CML progression.

Conclusions. In summary, obtained results suggest that dif-
ferent mechanisms (BCR-ABL dependent and independent)
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may be involved in CML progression process at the same
time. Disease prognosis should be preferably carried out
on an individual basis.
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SUMMARY

MECHANISMS OF RESISTANCE IN PATIENTS
WITH CHRONIC MYELOID LEUKEMIATREATED
WITH TYROSINE KINASE INHIBITORS

Perekhrestenko T., ?Diachenko M., 2Sviezhentseva I.,
'Gordienko A., ?Bilko D.

ST «Institute of Hematology and Transfusiology of the
NAMS of Ukraine», Kyiv; *National University “Kyiv-
Mohyla Academy”, Center for Molecular and Cell Re-
search, Kyiv, Ukraine

Up to date, two major mechanisms have been proposed
as an explanation for myeloid cells expansion in chronic
myeloid leukemia (CML). One is a reduced susceptibility
of hematopoietic stem or progenitor cells to apoptosis,
while the other one is an increased activity within the
hematopoietic progenitor cell population.

The aim of the study was to identify specific features of
functional activity, proliferation rates and differentiation
potential of CML hematopoietic progenitor cells of patients
treated with tyrosine kinase inhibitors (TKI) by identifying
number of Ki-67, Bcl-2 and CD34 positive cells in bone
marrow, as well as in vitro colony-forming unit assay in
patients with different response to the TKI therapy.

Our results indicated that there was a significant decline
in proliferation activity of HSCs and HPCs in group
of patients with optimal response to the TKI therapy.
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Correlation analysis, performed on individual basis for
patients independently of response to the TKI therapy
demonstrated that there was a negative correlation
(p=0.7648) between the number of Ki67+ and CD34+
cells. As to colony to cluster ratio our results showed,
that there is a correlation (p=0.6783) between CCR in-
dex and number of bone marrow cells with Philadelphia
chromosome. It was indicated, that index of maturation
correlates with level of bone marrow cells, contain-
ing Philadelphia chromosome, so as with percentage
of CD34+, Bcl-2+, Pgp-170+ and Ki67+ cells in bone
marrow of CML patients.

In summary, obtained results suggest that different
mechanisms (bcr-abl dependent and independent) may be
involved in CML progression process in the same time.
Disease prognosis should be preferably carried out on an
individual basis

Keywords: chronic myeloid leukemia, bone marrow
progenitor cells, functional activity, disease progression
in CML.

PE3IOME

MEXAHW3MbI PEBUCTEHTHOCTH IIPH JIE-
YEHWU NAIIMEHTOB C XPOHUYECKOMN MHUE-
JOUJTHOM JEMKEMUEN UHTUBUTOPAMU
TUPO3UHKHUHA3BI

Tlepexpecrenko T.IL., Iauenxo M.B.,
2Ceesxennena U.A., Topauenko A.W., *buisko I.H.

'V «dncmumym 2emamono2uu u mpanc@ysuonro2uu
HAMH Vipaunory, Kues; *Hayuonanvholil ynusepcumem
«Kueeo-Mozunsnckas axademusy, Llenmp monexynsapnvix
u k1emounwix uccnedoganuil Kues, Yxpauna

Jnst 0ObsicHeHNsT MUEJIOUAHON SKCIAHCHH KJIETOK JIei-
KEMHUUYECKOTO KJIOHA NPU XPOHUYECKONH MHUEIOUIHOU
neiikemun (XMJI) Ha ceroHs mpeyiokeHo J1Ba OCHOBHBIX
MexaHu3Ma: 1) yMeHbIlIeHHe BOCIPUUMYUBOCTH T€MOII03-
TUYECKHUX CTBOJIOBBIX KJIETOK K allONTO3Y; 2) HOBBIIIICHHAS
AKTUBHOCTH MOMYJISIIIUK HEMOCPEICTBEHHO T€MOII03THYE-
CKHX KJICTOK-TIPEIIeCTBEHHUKOB.

Llenbro McceIOBaHMS SIBUJIOCH ONPENIEITUT 0COOEHHOCTH
MOpGh O YHKIIMOHATEHON aKTHBHOCTH T€MOIOITHYCCKHUX
KJICTOK-TIPEIICCTBEHHUKOB, dKcmpeccuto Ki-67+, Bel-2+u
CD34+ kj1eTOK B KOCTHOM MO3T€ U KOJIOHHUSA-00pa3yIoIIyto
AKTHBHOCTb in Vitro y naieHToB IpU XPOHHUYECKOH MHe-
JIOUJTHOM JIEMKEMUU C Pa3]IM4YHBIM XapaKTepOM OTBETA HA
TEparuo HHIHOUTOPaMH THPOK3UHKUHA3KI.

Pe3ynbrarel HccienoBaHus OKa3adH, YTO CYLIECTBYET
3HAUYHUTENbHOE CHIDKCHHE NMPONH(pEPATUBHON aKTHB-
HOCTH T'€MOIO3THYECKUX KJIIETOK-IpPEeIIIeCTBEHHUKOB
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B I'pyIllie MAaIMEeHTOB C ONTHMAaJbHBIM OTBETOM B
CpPaBHEHHMH C CYyOONTUMAIBHBIM U HEAPPEKTUBHOCTHIO
Tepanuu uHruoutopamu tTuposuHkrHassel (MTK). Kop-
PeNSIMOHHBIN aHaJIN3, BBIIOJIHEHHBIH HAa HUHAUBUAYalIb-
HOI OCHOBE, HEe3aBUCHUMO OT oTBeTa Ha Tepamnuio UTK,
IOKa3al, 4TO CyIIEeCTBYET OTpHIaTeIbHAasl KOPPEIIusI
(p=0,7648) mexay konmuuectBoM Ki67+ u CD34+
kieTok. UTo KacaeTcsd COOTHOLIEHHUS KOJOHUM H
KJacTepoB (IpoiaudepaTuBHbIN MOTEHIMAN), TO pe-
3yJBTaThl MCCIEI0BAHUS CBUIETENLCTBYIOT O CyIIe-
CTBOBaHHMM KOPpPEJSLIUU MEXAY NpoudepaTuBHBIM
MOTEHIIHAJIOM U KOJIMYECTBOM KJIETOK KOCTHOTO MO3Tra

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

¢ Ph-xpomocomoii. Kpome Toro, MHIAEKC CO3peBaHUS
KOPpPEIUPYeT C YUCIOM KJIETOK KOCTHOTO MO3Ta, Co-
nepxamux Ph-xpomocomy, a takxe ¢ CD34+, Bel-2+,
Pgp-170 + n Ki67+ k1eToK B KOCTHOM MO3re y mnaiu-
eHToB ¢ XMJIL.

Takum 00pa3zoM, MONyYEHHBIE PE3yJbTaThl CBUACTEb-
CTBYIOT O TOM, YTO B Ipolecc nporpeccupoBanus XMJI
B OITHO M TO € BpeMs MOTYT OBbITh BOBJICUEHBI pa3iIHy-
Hbele MexaHn3Mbl (BCR-ABL-3aBucumeie 1 BCR-ABL-
He3aBucuMsble). I[Iporao3 oTBera Ha Tepamuio TOJIKEH
OCYILIECTBIIATHCS HA UHAMBUYAJIILHON OCHOBE.
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BCL1 POLYMORPHISM OF GLUCOCORTICOIDS RECEPTOR GENE
AND BRONCHIAL ASTHMA

'Kmyta V., *Orlovskyi V., Prystupa L., Prystupa E.

1Sumy State University, Sumy; 2Lviv State University of Physical Culture, Lviv, Ukraine

Bcll polymorphism of glucocorticoids receptor gene
(GR, h-GR/NR3C1) was first described by Murray et
al. in 1987 [5]. The investigation of GR polymorphism
frequency in different general populations has found
that Asians have a high C allele frequency - 32,8%,
Caucasians have 28,9%, and South Americans have
15,2% [7]. Bcll polymorphism of GR gene is asso-
ciated with increased body mass index and body fat
centralization ratio, dyslipidemia, insulin resistance,
cardiovascular and autoimmune diseases, sensitivity
to glucocorticosteroids (GCS), endothelial dysfunction
and inflammation activity [1,3,6,10,12-14]. As for re-
spiratory diseases, there are some publications on the
association between Bcll polymorphism and bronchial
asthma (BA) [8,9], chronic obstructive pulmonary dis-
ease (COPD) [11], and cystic fibrosis [2].

In the opinion of Pietras T. et al. [8], GR gene polymor-
phism can play an important role in BA development and
severity, and can influence response to corticosteroids.
The study carried out in Polish population among indi-
viduals that have no history of BA and atopy [9], and in
patients with BA [8] demonstrated heterogeneous distri-
bution of genotypes among patients with BA and in the
general population. Patients with BA were more likely to
have G allele of the studied Bcll polymorphism. G allele
frequency, as compared to C allele, correlated with a high
prevalence of BA in the study population. BA developed
more frequently in the carriers of allele G, both homozy-
gotes and heterozygotes, as compared to the individuals
with C/C genotype. C allele was associated with a lesser
risk of BA, since C allele carriers (C/C+C/G) had BA less
often than G allele carriers [8]. Thus, this study despite
the small size of the study groups confirmed that the sub-
stitution of G allele for C allele contributed to the devel-
opment of BA among the Polish population.

Some scientists conducted research of Bcll polymor-
phism in the GR gene and found out that distribution of
alleles and genotypes did not statistically differ between
a control group and groups of boys and girls with BA of
varying severity [15]. So far in Ukraine, there has been no
research on the study of GR gene polymorphisms (h-GR/
NR3C1), including Bcll, in patients with BA.

Aim of our study was to investigate frequencies of alleles

and genotypes of Bcll GR gene polymorphism and their
correlation with prevalence of BA.
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Materials and methods. The study has been approved
by the Bioethics Committee of Medical Institute of Sumy
State University. Prior to the study, all patients provided
written informed consent to participate. 188 patients with
BA have been examined. BA was diagnosed in accordance
with the GINA guidelines. The control group consisted of
95 healthy adult individuals. Bcll (rs41423247) polymor-
phism in exon 2 was determined by means of polymerase
chain reaction with subsequent RFLP analysis (restriction
fragment length polymorphism) by Fleury 1. et al. with
modifications [4].

Statistical analysis of the results was performed using
SPSS-17 program. To evaluate the influence of polymor-
phism genotype frequencies, the odds ratio (OR) and 95%
confidence interval (CI) were calculated. Values of p<0,05
were considered statistically significant.

Results and their discussion. The frequency of the
three possible genotypes for Bcll polymorphism of GR
gene and compliance of main and minor alleles distri-
bution with Hardy-Weinberg equilibrium were identi-
fied (Table 1).

Compliance test for Bcl1 polymorphism genotypes dis-
tribution and the Hardy-Weinberg equilibrium showed
that deviations from the equilibrium were not statis-
tically significant neither in the control group, nor in
the main one. It was found out that alleles spreading
in both groups didn’t significantly differ from the pre-
dicted (p>0,05).

The control group had the following genotypes fre-
quency for Bell polymorphism of GR gene: C/C, C/G,
G/G - 0,421/0,453/0,126, respectively. In patients
with BA the frequency of studied genotypes were:
0,228/0,426/0,346, respectively. Thus, the analysis of
genotype frequencies for Bcll polymorphism of GR
gene asserted that there is a statistically significant
difference in the distribution of allelic variants of the
gene between patients with BA and healthy individu-
als: homozygous for the minor allele had a higher risk
of the disease than the major allele carriers (C/C i C/G)
(x*=19,234; p=0,001).

The distribution of allele frequencies for Bcll polymor-

phism of GR gene in the general population and in pa-
tients with BA are shown in Table 2.

51



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Table 1. The frequency of allelic variants and alleles for Bcll polymorphism of glucocorticoid receptor gene

Genotype/ allele Control group, n (%) Patients with bronchial BA, n (%)
C/C 40 (42,1) 43 (22,8)
CIG 43 (45,3) 80 (42,6)
G/G 12 (12,6) 65 (34,6)
C allele 0,65 0,44
G allele 0,35 0,56
v?=0,01; p>0,05 ¥?=3,53; p>0,05

n — number of patients; y* and p denote deviations from Hardy-Weinberg equilibrium in each group

Table 2. Allele frequencies for Bcl1 polymorphism of GR gene
in the general population and in patients with bronchial asthma

Allele Control group, n=95 Patients with bronchial asthma, n=188
n % n %
C present 83 87,4 123 65,4
none 12 12,6 65 34,6
y? =15,343; p=0,001
G present 55 57,9 145 77,1
none 40 42,1 43 22,9
v? =11,263; p=0,001

n — number of patients, p — statistical significance of difference (according to Pearson’s chi-squared test (x%))

Table 3. Distribution of various genotypes of Bcl1l GR gene polymorphism according to sex in the control group and in
patients with bronchial asthma

Genotype Women (n, %) Men (n, %)
Control group Bronchial asthma Control group Bronchial asthma
C/C 19 (38%) 30 (24,2%) 21 (46,7 %) 13 (20,3 %)
CIG 22 (44%) 50 (40,3%) 21 (46,7 %) 30 (46,9 %)
GIG 9 (18%) 44 (35,5%) 3(6,7 %) 21 (32,8 %)
Total 50 (100%) 124 (100 %) 45 (100 %) 64 (100 %)
Women x> =6,1; p,=0,047 x> =14,1; p, = 0,001

n —number of patients; p, — statistical significance of difference in genotype distribution
between female control group and female patients with BA; p,— statistical significance of difference

in genotype distribution between male control group and male patients with BA

Using Pearson’s chi-squared test revealed association
between the G allele of Bcll polymorphism of GR gene
and development of BA. Distribution of alleles between
patients with BA and the control group demonstrated a
statistically significant difference (p=0,001).

Distribution of allele frequencies for Bcl1 polymorphism
of GR gene in male and female comparison groups is pre-
sented in Table 3.

Gender-stratified analysis showed a statistically signifi-
cant difference in the distribution of genotypes for Bcll
GR gene polymorphism among women in the control
group and women with BA (y>=6,1; p=0,047). Males
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demonstrated comparatively higher statistically signifi-
cant difference in the distribution of genotype frequen-
cies for C647G polymorphism of GR gene (> = 14,1;p =
0,001) in the control group and in patients with BA.

By studying the prevalence of individuals in groups,
formed according to different variants of polymorphism,
it was ascertained that homozygotes for C/C allele com-
prised 47,5% of women and 52,5% of men in the control
group, and 69,8% and 30,2%, respectively, — in the group
of patients with BA. Heterozygotes were constituted by
51,2% of women and 48,8% of men in the control group
and 62,5% and 37,5%, respectively, —among patients with
BA. 75% of women and 25% of men were homozygous
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for the minor allele in the control group, and 67,7% and
32,3%, respectively, — among patients with BA.

We have studied BA risk depending on the genotype of
Bcell GR gene polymorphism in patients with BA as a
whole and stratified by gender. Taking C/C genotype as
a reference one, we demonstrated that G/G homozygous
type of GR gene is likely to cause a fivefold increase of
BA risk in patients regardless of gender (OR=5,039, CI
— 95% 2,377-10,682, p<0,001). The results are given in
Table 4.

Female carriers of G/G genotype showed a much lesser
risk of BA (OR=3,096, CI1 95% 1,235-7,761, p=0,016). As
is evident from the data, OR is more than 1 that indicates
the significance of G-allele of Bcll GR gene polymor-
phism with regard to the BA risk in women. Odds ratio
calculated for men with BA showed the association be-
tween GR gene polymorphism (C647G) and predisposi-
tion to BA in G/G genotype carriers (OR=11,308, Cl 95%
2,807-45,558, p<0,001).

Identification of modifier genes that may influence the de-
velopment and progression of the disease is an important
issue for patients with respiratory diseases. It helps not
only for understanding the pathophysiology of progres-
sion, but also for identifying patients who may benefit
from new therapeutic strategies and adaptation of treat-
ment to their genetic profile. Among the candidate genes
of interest there are genes that may influence the inflam-
matory cascade and response to anti-inflammatory drugs,
in particular, genes that influence the effect of exogenous
and endogenous GCS. The key factor of GCS action are
steroid hormone receptors. According to the U.S. National
Institute of Health, 2571 SNPs of GR gene are known up
to now, of which only 161 has the minor allele frequency
more than 10%, and 127 - more than 1%. The most com-
mon and well-studied polymorphism is Bcll. Depending
on population, G-allele frequency of the polymorphism
constitutes more than 30%.

The mechanisms due to which the Bcll polymorphism af-
fects disease occurrence and progression, and lung func-
tion remain unclear. The results of several studies demon-
strating the effect of this polymorphism on sensitivity to
GCS may serve as an explanation [7, 14]. Bcll GR gene
polymorphism may cause changes in the receptor expres-
sion level and, respectively, affect sensitivity to GCS (ei-
ther increase or decrease it, by tissue-specific manner in
particular). This is ascertained by the studies of Panarelli
et al. (1998) in healthy humans [7].

The data from the studies, carried out in patients with
chronic respiratory diseases, mainly focused on BA. The
study carried out in Polish individuals with no history of
BA and atopy showed that the genotype frequency of Bcll
GR gene polymorphism was as follows: CC/CG/GG —
0,400/0,471/0,129 [8]. The following study by Pietras T.
(2011) investigated the relationship between this polymor-
phism and the prevalence of BA; the following genotypes
frequency for Bcll GR gene polymorphism was found:
CC/CG/GG-0,128/0,462/0,410, respectively. BA devel-
oped significantly more often in allele G carriers (GG +
GC) as compared to CC carriers (OR = 5,44, Cl: 95%,
CI =2,05-14,41, ¥* = 13,16, p=0,00029) [9]. Our results
are congruent with the data of Polish scientists. However
Pietras T. et al. (2011) found no gender-dependent statisti-
cal difference in genotypes distribution of Bcll polymor-
phism, which was found in our study.

At the same time, the researches of Bcll GR gene poly-
morphism, conducted children with BA, found out that
distribution of alleles and genotypes did not statistically
differ between a control group and groups of children
with BA of varying severity; gender-dependent statistical
difference was not also noticed. However, when compar-
ing the results of clinical and instrumental examination
and molecular genetic testing, it was asserted that chil-
dren with G/G genotype had BA earlier than C/C and C/G
genotype carriers; they were also more likely to demon-
strate bronchial hyperreactivity due to physical examina-

Table 4. Analysis of risk of BA depending on the genotype of Bcll GR gene polymorphism

95% CI 95% CI
Genotype CR SE WS P OR for OR for OR
lower upper
Patients with bronchial asthma
CIG 0,549 0,290 3,581 0,058 1,731 0,981 3,054
G/G 1,617 0,383 17,794 0,001 5,039 2,377 10,682
Females
CIG 0,364 0,389 0,876 0,349 1,439 0,671 3,086
G/G 1,130 0,469 5,811 0,016 3,096 1,235 7,761
Males

CIG 0,836 0,453 3,403 0,065 2,308 0,949 5,611
G/G 2,425 0,711 11,638 0,001 11,308 2,807 45,558

the comparison was performed for the major allele (C/C) homozygous subjects;, CR — regression coefficient;
SE — standard error; WS — Wald statistic; P — statistical significance; OR — odds ratio,; CI — confidence interval

© GMN
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tion and histamine challenge tests. It was also reported
that children with C/C genotype had milder disease, less
severe exacerbations and adequate control of the disease,
as compared with children who had C/G and G/G genotypes
[15]. Thus, the distribution of alleles and genotypes of Bcll
GR gene polymorphism in children with BA did not differ
according to sex or severity, and was identical to that in the
control group. Despite this fact, however, clinical and func-
tional data, laboratory examination and assessment of the
control level in children with different genotypes of Bcll
polymorphism make it clear that increasing number of G-
alleles in genotype combinations in children with BA is as-
sociated with more severe course, acute exacerbations and
decreased control level.

Thus, genotyping of Bcll GR gene polymorphism togeth-
er with clinical, laboratory and instrumental methods of
examination can be used to assess the risk of BA, pecu-
liarities of its clinical course and, in the future, for the
selection of individual therapy and predicting the effec-
tiveness of treatment in these patients.

Conclusions:

- statistically significant differences was revealed in geno-
types distribution of Bcll polymorphism of GR gene in
the control group and in patients with BA, homozygous
for the minor allele had a higher risk of the disease than
the major allele carriers;

- G/G-homozygotes have a fivefold higher risk of BA,
than those homozygous for C/C regardless of gender;

- BA risk in females, homozygous for the minor allele,
is three times higher and in males — 11,3 times higher, as
compared with C/C-homozygotes. That is, men with G/G
genotype of Bcll GR gene polymorphism have the high-
est risk of BA.
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SUMMARY

BCL1POLYMORPHISM OF GLUCOCORTICOIDS
RECEPTOR GENE AND BRONCHIAL ASTHMA

Kmyta V., *Orlovskyi V., Prystupa L., Prystupa E.

1Sumy State University, Sumy; 2Lviv State University of
Physical Culture, Lviv, Ukraine

The aim of our study was to investigate frequencies of
alleles and genotypes of Bcl1l GR gene polymorphism and
their correlation with prevalence of BA. Study involved
188 patients with BA and 95 healthy individuals. Bcll
(rs41423247) polymorphism in exon 2 was determined
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by means of polymerase chain reaction with subsequent
RFLPanalysis (restriction fragment length polymorphism)
by Fleury I. et al. with modifications. Statistical analysis
of the results was performed using SPSS-17 program.

The results showed statistically significant differences in
genotypes distribution of Bcll polymorphism of GR gene
in the control group and in patients with BA. The frequency
of genotypes distribution of Bcll polymorphism of GR
gene in controls: C/C, C/G, G/G - 0,421/ 0,453/0,126;
in patients with bronchial asthma: 0.228/0.426/0.346,
respectively (p=0.001). It was found out that G/G-
homozygotes have a fivefold higher risk of BA than those
homozygous for C/C regardless of gender.

We demonstrated that BArisk in females, homozygous for
the minor allele, is higher (p=0.016) and men with G/G
genotype of Bcll GR gene polymorphism have the highest
risk of BA. Thus, G/G genotype of Bcll polymorphism
of the glucocorticoid receptor gene is associated with the
development of asthma.

Keywords: Bcll polymorphism, glucocorticoid receptor
gene, bronchial asthma.

PE3IOME

BCL1 HINOJMUMOP®U3M TEHA PEIEIITOPA
INIIOKOKOPTUKOUJAOB N BPOHXHAJIBHASA
ACTMA

'Kmura B.B., ‘OpaoBckuii B.®@., Tlpucryna JI.H.,
[Ipucryna E.H.

Cymckoti  2ocyoapcmeennviti  ynusepcumem, Cymvl;
2Jlbeo6CKUll  20CyOapcmeentblll yHueepcumem Qusuye-
cxoti kynomypul, JIb6oe, Ykpauna

Lenpto vccnenoBanust SBUIOCh U3yYEHUE YaCTOTHI allie-
neii u renotunoB Bell monuMopdu3Ma reHa NIoKOKOpTH-
kousHOTO penentopa (I'P) u ux cBsi3p ¢ pacmpocTpaHeH-
HOCTBIO OpoHXHMaJIbHOW acTMbl. O6cienoBano 188 6oib-
HBIX OpOHXHUALHOW acTMOM U 95 MpPaKTHYECKH 370pO-
BbIX Jinll. Bell (rs41423247) nonumopdusm 2-ro 3K30Ha
ONpEACISIIM METONOM IOJIUMMEPA3HOM LENHOW peakluu
C TOCJEIYIOIIUM aHAJIU30M JJIHHBI PECTPUKIIMOHHBIX
¢parmentoB no Fleury I. Crarucruueckyro oOpaboTKy
pe3yabTaToOB MPOBOAMIN C MCHOJIB30BaHMEM ITPOTrPaMMBbl
SPSS-17. Pe3ynbrarel HccieqoBaHus MOKa3ald, 4TO Cy-
IIECTBYET Pa3HUIIA B PaCIpelCICHIH aJlIebHbIX BapH-
AQHTOB T€Ha MEX/y OOJBHBIMHU C OPOHXHAIBHON aCTMOW U
NpaKTUYeCKU 3710pOBBIMU JiLamMu. YacTora pacrnpocTpa-
HeHusi reHotunoB Bcell nmonmumopdusma rena I'P B koH-
tpose cocrapuna: C/C, C/G, G/G — 0,421/0,453/0,126, a
y OoNbHBIX OpoHXHanbHON acTMoit — 0,228/0,426/0,346
(p=0,001). YcTaHOBNIEHO, YTO Y TOMO3UTOT 10 MUHOPHO-
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My amiento G/G puCK BOSHHKHOBCHHUS OpOHXHAIbHOMN
acTMBbl B 5 pa3 BbIlIE [0 CPABHEHUIO C TOMO3UTOTaMH
10 OCHOBHOMY ajuIeio. BBIABIEHO, YTO Yy KCHIIUH
CYLIECTBYET TEH/ACHLHUS K YBEIIMYCHHUIO PUCKA BO3HHK-
HOBEHMs OpOHXHMAJIbHON acTMbl npu Hannunu G/G re-
Hotumna (p=0,016), a camblil BBICOKUI PHUCK Pa3BUTHUA
cymectByeT y MyxunH ¢ G/G renotunom. Takum 006-
pasom, G/G renorun Bell noaumopdu3sma resa riroko-
KOPTHKOUJHOTO PELEeNTopa acCOMUPOBaH C Pa3BUTH-
eM OpOHXUaNbHOU aCTMBI.

0gboydyg

A 3M3OmAJogmo  996-09393¢m@  BCL1-0l
3 0dm@gobdo s dOMbIygeo SLmds

'3. 39039, 'g. mA@emglgo, '@. 30obdeysds,
29. 3M0lB g3

by9dol  bsdgoiobem  9bogg@loggdo;  @gmgol
Boboga®o  gg@@g@ol  bobyardfogm  gbogy®-

Lo g o, 936e0bs

33209300 30bobls Fomdmomagbls geng3m3®m@goos-
o 296-M9393¢ma  BCL1-0l  3m@odm@gobdols,
sgogemgdols o ggbm@Bo3gdol glfogms dGmb-
Jaeo sbmdol gogigergdsbmsb gm@gansizosdo.
3odm g gg@os  dGmbymo  sbmdom 188 sgoc-
gm0 s 95 3M5]Hogyme xobddmgeo 3odo.
BCL1 (rs41423247) 3m@nodmdggobdo gJbmbo 2 ao-
bobobrmgms 3marodg@sbymo xodgy®o @goio-
ol dmdwggbem RFLP sbsgnobom  (dgL-G@odiools
QMo3396@ 0L Log®dol 3memodm@gobdo) |. Fleury
dgomeols  dmpogogsEoom. dgogygdols LEs@ol-
B0gg®0 sbosgmobo hs@omos SPSS-17 30ma@sdols
3odmy9b9d0m.

3odmgeobs  LRs@obRoggde Lod{dgbm asbl-
bgoggds GR ag960l Bell 3m@odmegobdols gg9bm@o-
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e xa98bs s dOMbJgmo Slmdom  osgowy-
b 3530960900, g9bmFB03gd0l aogM(3gegdols
Lobdomyg Logmb@ommm xagyndo ogm C/C, C/G,
G/G -0,421/0,453/0,126, bmgeom 5@ mbJygeo slodom
5035090 3530963 gdd0 - 0,228/0,426/0,346
(p=0,001). @swagbogn 0bs, @™ FmImboam@gddo
GIG obm@ o sangemols dOmbJygmo slmdols Fod-
dmdmdol Golgo 5-xg6 gROm s@oaons, gody
dodomao sgngenols 3Jmbg 3m8mbogm@gddo. Jo-
9390 >@0b0dbs bMMbJymo sbmdols ysbgomstg-
b0l dspsmo @oligo GIG a9bm@03ol s@lgdmdols
‘dgdmbgggsdo (p=0,016), beagnem gggensby doogo
A0L30 50960369350 8595353901 G/IG g g9bm@0 30m.
5300, I YFM3OMGIOR IO 3gb-BH9393HMG
BCL1-0l 3meodm@gobdol G/IG ggbm@odo  slm-
30O ds 5OMbJymo sbmdol gobgomsmgdslinsb.
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CORRELATION OF THE EXPRESSION OF CD32 AND CD180 RECEPTORS
ON CLL CELLSAND MEC1 CELL LINE

Tsertsvadze T., *Mitskevich N., 2Ghirdaladze D., *Porakishvili N.

v, Javakhishvili Thilisi State University; ?Institute of Haematology and Blood Transfusiology, Thilisi, Georgia

Chronic Lymphocytic Leukemia (CLL) presents with
clonal expansion and accumulation of CD5+CD19+CD23+
cells in peripheral lymphoid organs and tissues and in bone
marrow [1,2]. CLL is supposedly driven by exogenous or
endogenous (auto)antigen(s) and there is increasing evidence
that CLL cells receive microenvironmental signals which sup-
port their growth, survival and expansion in vivo. Identifica-
tion of putative antigens and antigen-binding receptortors is
a question of great importance that might help to reveal the
mechanisms of CLL immunopathogenesis, and, subsequently,
lead to the identification of optimal therapeutic approaches for
this currently incurable disease [3].

We have previously shown [4-6] that apart from B cell
receptor (BCR) some of the powerful signals are received
by CLL through CD180 orphan receptor that belongs to
the toll-like receptor (TLR) family and is predominantly
expressed on antigen-presenting cells [7]. Some other ac-
cessory signals could be generated through FcyRI1 (CD32)
that is also expressed on CLL cells as well as on control
B cells [8]. According to our recent data [6], ligation of
CD180 on CLL cells by monoclonal antibody (mAb) can
trigger pro-survival as well as pro-apoptotic intracellular
signaling events. CD32 is considered to be a negative regu-
lator of BCR signaling pathway [9], as is CD5 receptor,
uniformly expressed by all CLL cells [10,11].

In this paper we are presenting a data on the correlation of
expression of these receptors on CLL cells separated from
CLL patients as well as on MEC1 cell line. MEC1 cell line,
which was established from EBV-seropositive patient’s CLL
cells is widely used as a model for CLL pathogenesis [12].

Materials and methods. Peripheral blood mononuclear
cells (PBMC) from 15 CLL patients and 14 age-matched
healthy volunteers were separated on Ficoll-Hypaque
gradient (Sigma). Anti-CD180, anti-CD5, anti-CD32
and anti-CD19 mAbs conjugated to fluorochromes (BD
Pharmingen) were used for immunophenotyping following
the standard procedure described previously by us [4,5] and
analysed by FACScan flow cytometer (Becton&Dickinson).
MEC1 cell line has been kindly donated by the University
of Westminster, UK. We have studied CD32 and CD180
expression levels at different time-points of actively cycling
MEC1 cells: 24h, 48h, 72h and 96h of cell culture. Only
viable cells have been assessed.

The data was statistically analysed using Mann-Whitney
non-parametrical test. The values represent averages (M)
with standard deviation (SD).
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Results and their discussion. Our data indicates that
expression of CD32 is significantly increased on CLL
cells compared to control B cells as shown in Fig. 1
(p=0.0027).
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Fig. 1. Percentages of CD32+CD19+ CLL cells and
CD32+CD19+ control B cells

Interestingly a strong positive correlation between the ex-
pression of CD32 and CD5 has been detected on CLL cells
(corr.coef=0.78). Given that both receptors are involved in
the negative regulation of BCR signaling [9] our results
indicate heterogeneity of the expression of such receptors
on CLL cells, ranging from very low to very high.

corr.coef.=0.78

*
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0 100 200 300 400 500
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Fig. 2. Correlation between the expression of CD32 and
CD5 on CLL cells (MFI)

We have previously shown that CD180 is also heteroge-
neously expressed on CLL cells. Therefore we next planned
to assess the expression of CD32 and CD180 on CLL cells
and its effect on CLL cell proliferation and expansion.
Peripheral blood CLL cells do not proliferate, their divi-
sion and expansion are limited to “proliferative centers”of
bone marrow and lymph nodes. We therefore used MEC1
cell line in order to study dynamics of the expression of
CD32 and CD180 on dividing CLL cells and hence repro-
duce events in proliferative centres. CD32 expression was
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found to be stable on MECI cells during the first 48h of
culture, but was surprisingly increased in long-term MEC1
cultures: from 11+3.8% at 24h after re-seeding and reach-
ing 36+1.3% at 96h, p=0.0001 (Fig. 3). This is contrary
to what has been expected given that CD32 is a negative
regulator of BCR signaling. Perhaps CD32 is involved in
the negative regulation of pro-apoptotic signaling pathways
in MEC1 cells.
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Fig. 3. CD32 expression at different time-points of actively
cycling MEC1 cells

In contrast CD180 expression on MEC1 cells was fluctuat-
ing, and generally showed a significant tendency for de-
crease from 38.1+8.5 (CD180+ cells %: 24 h) t010.2+2.9
(CD180+ cells %: 96 h) p=0.008 (Fig. 4). Interestingly
the dynamics of the expression of CD180 and CD32 on a
cycling CLL-like MEC1 cell line seems to be opposite.
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T T T
?4h 48h 7h 96h

Fig. 4. CD180 expression at different time-points of actively
cycling MEC1 cells

We have recently shown that CD180 ligation can redirect
slgM-mediated signaling from pro-survival to pro-apop-
totic [6]. This data indicates that a drop in the expression
of CD180 on cycling CLL cells might lead to a weakening
of this effect and enhance further survival and expansion
of CLL cells in proliferative centres of lymphoid tissues.
Positive correlation of the expression of CD32 with MEC1
cell culture is puzzling. It has to be taken into account that
MEC1 cells are derived from a CLL patient with mutated
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IGVH genes [13] (M-CLL), which is a good prognostic
marker, as compared to CLL cases with unmutaded IGVH
genes (UM-CLL). We have previously shown that CD180
is preferably expressed by M-CLL cells [4]. The observed
negative correlation between CD180 and CD32 in MEC1
cell cultures could be limited to M-CLL.

Functional studies are underway to study the effect of
ligation of CD180 and CD32 separately or in combina-
tion on cellular cycle and apoptosis of MEC1 cells and
CLL cells.
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SUMMARY

CORRELATION OF THE EXPRESSION OF CD32AND
CD180 RECEPTORS ON CLL CELLS AND MEC1
CELL LINE

Tsertsvadze T.,'Mitskevich N., 2Ghirdaladze D.,
Porakishvili N.

!lv. Javakhishvili Thilisi State University; 2Institute of Hae-
matology and Blood Transfusiology, Thilisi, Georgia

Chronic Lymphocytic Leukemia (CLL) presents with
clonal expansion and accumulation of CD5+CD19+CD23+
cells in peripheral lymphoid organs and tissues and in bone
marrow. CLL is supposedly driven by exogenous and/or en-
dogenous (auto)antigen(s) and there is increasing evidence
that CLL cells receive microenvironmental signals which
support their growth, survival and expansion in vivo. We
have previously shown that powerful signals are received
by CLL cells through CD180 orphan toll-like receptor.
Additional accessory signals could be generated through
FcyRII (CD32), since both are expressed on CLL cells as
well as on control B cells. Here we studied correlation of
the expression of CD32 and CD180 on CLL cells as well
as on MEC1 cell line.

Peripheral blood mononuclear cells (PBMC) from CLL
patients and age-matched healthy volunteers were sepa-
rated, stained with appropriate antibodies to CD19, CD32
and CD180 and analysed by flow cytometry. CD32 and
CD180 expression on MECL1 cells was studied at different
time-points. The data was statistically analysed using the
Mann-Whitney non-parametrical test.

Our data indicates that expression of CD32 is significantly
increased on CLL cells compared to control B cells as well
as in long-term MECL1 cell culture. In contrast, CD180
expression on MEC1 cells significantly decreased through-
out 0-96h of MECL cell culture. We have recently shown
that CD180 ligation can redirect sigM-mediated signaling
from pro-survival to pro-apoptotic. This data indicates that
a drop in the expression of CD180 on cycling CLL cells
might lead to a weakening of this effect and enhance further
survival and expansion of CLL cells in proliferative centres
of lymphoid tissues. Since MEC1 cells are derived from
a CLL patient with mutated IGVH genes (M-CLL) nega-
tive correlation between CD180 and CD32 expression on
cycling MEC1 cells could be limited to M-CLL.

Keywords: chronic lymphocytic leukaemia (CLL), CD180,
CD32. MECL.
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PE3IOME

KOPPEJISINUSA KCIITPECCHH CD32 U CD180
PEHNEIITOPOB B XJIJI KIIETKAX X1 JIMHUH KJIE-
TOK MEC1

epusanze T.II., '"Muuxesuu H.I"., ‘I'uprananze I.M.,
Mopaxummsuan H.3.

YTounuccruii 2ocyoapcmeennulii ynusepcumem um. He.
Hoicasaxuweunu, *HUucmumym 2eMamonozuu u mpanc-
@yzuonoeuu, Tounucu, I'pysus

[Ipu xpoHHUeckodt NTUMPOUUTAPHON JNEeHKEMHUU
(XJIJT) mporcxoguT KJIOHAIbHOE pacHpoCTpaHEeHHE
CD5+CD19+CD23+ kJIeTOK W WX HaKOIUICHHE B IepH-
(epruecknx MMM(paTHIECKUX OpraHax U TKaHAX, a TAKKE
B KocTHOM Mo3sre. Passutue XJUI, npennonoxuTenbHo,
00yCIIOBIICHO CTHMYIIALNEH 3HIOT€HHBIMHU H/WIH 3K30-
TEHHBIMU (2yTO)aHTHI'€HAMH, B TOM YHCJIE HCXOIIIIIMU 13
MHKPOOKPYKEHU, KOTOPBIE MOAZECPKUBAIOT POCT, BBIKH-
BaHHWE M PaCpOCTPaHeHHe iN ViVO TeHKEMUIECKHX KIICTOK.
Panee Hamu nokaszaHo, 4to ctumynuposanue XJUI kneTok
orocpenoBano CD180 — pemenTopoM-cupoToii, mpuHaI-
nexxamum cemericTBy Toll-momo6HbIX penentopoB. Kpome
3TOTO BTOPHYHBIE CUTHAJIBI MOTYT UCXOAUTH U3 oT FeyRII
(CD32) peuentopa, Tak kKak o0a perentopa 3KCIpeccu-
poBaHbl Kak Ha kierkax XJIJI, Tak U Ha KOHTPOJIBHBIX
B mmMdonmrax. B manHO# paboTe M3ydeHa KOppeanus
penentopoB CD32 u CD180 na xiretkax XJUJI, u B muHMN
knetok MECI.

MoHoHyKIIeapHbIE KIIETKH eprQepruIeckoi KPOBHU MaIy-
entoB ¢ XJIJI u, mogoOpaHHBIX B COOTBETCTBHH C BO3pac-
TOM 3JOPOBEIX JOHOPOB, 00pabaThIBAI COOTBETCTBYIO-
mvu aaTaTeaamu k CD19, CD32 u CD180 penentopam,
KOHBIOTHPOBAaHHBIMH C (MIF0OPOXPOMaMH, U NCCIIEIOBAIIN
C MICIIOJIB30BaHUEM ITPOTOYHOHN IIUTOMETPUH. DKCIIPECCHIO
CD32 u CD180 peuenropoB Ha MEC1 kieTkax u3yJaiu B
Pa3HBIX BpEMEHHBIX TOUKaX. CTaTHCTHUECKYTO 00paboTKy
MIOJTY9EHHBIX JaHHBIX MIPOBOIIIIH C HCIOJIB30BAHIEM Me-
Tona MaHH-YUTHH.

JlaHHBIE NTPOBEJEHHOTO MCCIIEAOBAHUS ITOKAa3bIBAIOT,
gto 3Kkcipeccust CD32 penenropa na xnetkax XJUI, B
CPaBHEHHH C KOHTPOJBbHBIMH B KieTkamu, 3HaYUTEIb-
HO yBEIMYWIACh, TAK)KE KaK M B JIUTEIBLHON KYIBType
MECI! xnerok. Oxcnpeccust CD180 penentopa Ha MEC1
KJIETKaX 3HAYUTEIHHO COKpaTWiach B 96-4acoBOM Kyib-
Type kietok MEC1. B panee nmpoBeneHbIX HAMH HCCIIE-
JIOBaHUSX IMOKa3aHo, uTo ¢ momomsio CD180 penenrropa
BO3MOXKHO NEPEKIIIOUUTh SIgM-onocpenoBaHHblil cUrHa
C aHTHU-AMONTO3HOTO HA MPO-anonTo3Hslii. Hamm HOBBIE
JaHHBIE ITOKA3BIBAIOT, YTO CHIDKEHHE 3Kcipeccnu CD180
penentopa B npoiudepupyromux XJIJI kaeTkax Moxer
BBI3BATh OciabieHue 3Toro 3pdexra u JaapHenee Bbl-
JKUBaHKeE U dKcriaHcuro XJ1JI kieTok B mponmgpepaTHBHBIX
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neHTpax auMmdounanbix Tkaneil. Tak kak MEC1 kietku
ObuTn ony4ensl ot XJIJI mauueHta ¢ MyTHpPOBaHHBIMH
IGVH renamu (M-XJIJI), oTpunarenbHast KOppessius
Mmexay skcipeccrueit CD180 u CD32 penientopoB Ha mpo-
nmudepupyronmx MEC1 kiieTkax MOXXET ObITh OTpaHUYCHA
M-XJIT ciyyasmu.

A gboydg

CD32 s CD180 myig3dmegool gflsdglbools gm-

Aoi300 Jemen gx@gegdls o MECL gx@goge
bobPo

ln. 3903599, '6. 30(33930P0, *©. @oGESESIY,
'6. gmesJoTz0emo

'03. xogobodgoemols mdogolols Lobgadfogm
960390 L0@gH0; *393sGm@myools s B@sbLgybo-
@m0l 06LE0AYE0, mdogrolo, bods@mggmm

JOboggao @odgmgodhyg@o @yoggdes (Jeoa) bo-
Losmegds CD5'CD19*CD23" ¢gx®gegdol genmbydo
9JU3sbLoom ws &39I gaodgdom 3gMoggHoye @od-
QYO MOY56mgddo, Jbmgoa gdls s dganols Bgobdo.
bohggbgdos, HmI Janar ga@ggdo 3030 masMgdml-
3ob @909 mdgb Logboegdl,Gmdmgdoi byenls of-
4mdgb 3o ogmRsl, aos®hgbsls s gJldsblosl
iNVivo. Logos®sym, Jena-ols 3563005@9d5L dodyls
>den g3l 303mmg@®o gbemygby®o 5b gabmagbydo
(93 ™)obB0agb(gd)o. bobggbgdos, dmd Janen wx @ g-
©g60 deog® Logboegdl omgol CD180 mmeangan-
ALaoglo 93933 g3l bsdgeemgdbom. @sds@gdomo
dgmaseo  Logbsgno dgodangds  a5dmdqdoggdygero
0gml FcyRII (CD32) dg393@mmgdols d9d3gmdom,
GoEasboi MmM0gg M393@mMo 9Jldmglbomgdymos,
OMAMO3 Jeoa gx®9gdby, siggg bogmb@®manm
B @0dgm30d9dby. dmEgdyge bsd@mddo gb§eg-

goognos CD32 s CD180 dyi393@m®gdols 9l3mglo-

ol gm@garsEos OORMOE Jera PxO9Rgddo,bygy
MEC1 yx®gogen bsbdo.

Jeoeo 3530963 go0bs s Yglodsdolio sbsgmdmogo
X5980L  xobdGmgao JoMgdol 3gMogg@oygao
Lolbenol dmbmbygengo®oe xtgogdl gogdsgoom
CD19, CD32 ws CD180 sb@olbgyagdom, 3mboy-
390909 BEYm®mJHmIgdon ©s grgagdl gbsb-
03053000 25300bsMg 30d™IgRAML 2s3mygbgdom.
CD32 s CD180 dy393@m™gdols gdbddglosls MECL
Y GOggodg gbfsgmmdeomn MMl bbgswslbgs
Vgo@omgodo. dowgdyamo dmbsgdgdol LHs@ol-
B039O ©o39dog99ol goFomdmgdwom dob-go@bols
3M535M539HB 0 3M0@gMogdol asdmygbgdoom.

domgdymo dg0999d0L msbsbldsw, CD32 mgg3@m-
Aol gJb3Gglos Jeoen gxdgogdby 360d36gmmgbow
>0l 2ob@oao Logmb@®menm B gxdgogdmsb
Ygodgdom, obggg Gmammiz MECI gxgogool
3Mdgargoosh jum@y@sdo. sdolygsb goblbgsggdom,
CD180 myi393dmeol 9Ju3sblos MECT ¢x®gwgddo
360d3bgarmgboe dgdodmes 0-96-Losmosbo b@awols
300069630 sbansbobls hggbls dog® bohggbgdos, Hma
CD180 &gg3@m®ols dgdmigs ofgg3l slgM-gsd4-
> 9d9@0 Logbo@ols go@s®mgols goolis®@hgbowosb
53m3@mbYAbY. shogno dmbsigdgdo shggbgdl, mmd
CD180 ég;393@mmols gJlsmgbools 9993069658 Janan
YR G9g6do, Jgbsdems, ysdmofgoml o3 gu9J@ob
YgbgbBgds s gosdmogdmb Janen gxdgogdols
‘dg8amdo aos@bgbs o gJl3sblos gnodgmowymo
Jbmgoemgdols 3MmEoggBoGMO e (396 M ddo.
Gopaobsg MECL gxdgogdo domgdagmos Jeoan
353096900l b 3gBodgdyao IGVH agbgdom (M-
Jeoem), godgmgomo  gmagmsios CD180 ws CD32
093930™M950L gJb3GgLbogdl Jmmols MECI gx@g-
09030, Igbsdgnms, Jgdmgs®myamos M-Jaa-om.

SELECTIVE LESION OF GABA-ERGIC NEURONS IN THE MEDIAL SEPTUM
BY GAT1-SAPORIN IMPAIRS SPATIAL LEARNING IN AWATER-MAZE

Burjanadze M., Mataradze S., Rusadze Kh., Chkhikvishvili N., Dashniani M.

I. Beritashvili Center of Experimental Biomedicine. Thilisi, Georgia

Given the central role the hippocampus plays in declara-
tive memory formation [1-3] and the strong input to the
hippocampus from the medial septum (MS), it is tempt-
ing to hypothesize that this input is critical for memory
processes [8,12]. The septum and the hippocampus are
heavily interconnected through the fimbria-fornix and are
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functionally coupled [5], often referred to collectively as
the septohippocampal (SH) system [7]. The SH projec-
tion includes cholinergic and GABAergic components
[5,15]. More recent studies have shown that a subpopu-
lation of septal glutamatergic neurons projects to the
hippocampus[13,17,24]. Extensive evidence indicates that
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the SH system is involved in memory processes [16]. It is
well established that hippocampal lesions causes spatial
learning deficits in tasks such as the Morris water maze
[22,23]. Cognitive dysfunctions after MS lesions are mainly
considered to be due to hippocampal deafferentiation and
therefore may result in behavioral effects similar to those
of hippocampal lesions [14,18].

Much attention has been paid to the medial septal modula-
tion of the hippocampus through cholinergic projections,
However when spatial learning deficits are observed, the
impairments with selective cholinergic lesions are generally
smaller than those observed with nonselective MS lesions,
suggesting a role for noncholinergic MS neurons in spatial
memory. Many studies using the cholinergic immunotoxin
192 1gG-saporin have demonstrated that selective removal
of cholinergic neurons in the basal forebrain does not dis-
rupt simple place learning [6,9,19]. The most important
SH noncholinergic neurons are the GABAergic neurons.
GABAergic SH projections preferentially synapse on in-
trahippocampall GABAergic interneurons, an ideal target
to enhance activity of hippocampal pyramidal neurons
through disinhibition [11]. The involvement of GABAer-
gic SH projections in hippocampal-based spatial learning
remains unspecified. However, a new more selective toxin
for GABAergic neurons would facilitate research. Pang
et al [20], characterized the effects of GAT1-saporin on
the MS neurons and showed that intraseptal GAT1-SAP
preferentially reduced GABAergic neurons as compared
to ChAT-ir neurons in the MS.

The aim of this study was to investigate the modulation
of the cognitive function by the GABAergic cells of the
MS and was designed to investigate the role of the MS
GABAergic cells in hippocampal dependent spatial learn-
ing using theimmunotoxin GAT1-SAP to produce selective
lesions of GABAergic MS neurons. In current study rats
were trained in a visible platform version of the Morris
water maze in which either a place or cue strategy could
be used to escape successfully.

Materials and methods. A total of 18 male outbred white
rats weighing between 200 and 250 gm at the beginning
of the experiment were used in the present study. The rats
were housed in standard cages at a natural light/dark cycle
and were tested during the light period. All animals were
given access to food and water ad libitum. All experiments
were approved by the Animal Care and Use Committee of
the Institute and were in accordance with the principles of
laboratory animal care.

Surgery. Rats were anaesthetized with i.p. injection of
4% chloral hydrate (9 ml/kg) and placed in a stereotaxic
apparatus. All injections of GAT1-SAP (325ng/ul) for
immunolesion surgeries or mouse saporin (this product
serves as a control for the immunotoxin), for control sur-
geries (Advanced Targetting System, San Diego, USA)

60

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

were performed stereotaxically according to Paxinos and
Watson [21] sterotaxic atlas at two positions: AP—0.7; ML
—0; DV - 7.8mm (0,3 pl; 0,05 ul/min) and DV - 6.2mm
(0,2 pl; 0,05 pl/min). The needle was left in place for an
additional 9 min and 6 min, respectively, after completion
of the injection, to allow the toxin to diffuse from the injec-
tion site. All injections were made with a 1-pl Hamilton
syringe with a microinjection pump (CMA 402 Syringe
Pump, Sweden). For analgesia the rat was given a 0.1 mg/
kg injection of buprenorfin after the surgery. The rats were
allowed to recover from the surgery for two weeks before
starting the behavioral experiments.

Morris water-maze. Animals were tested in a standard Mor-
ris water-maze, consisting of a circular tank (1.5-m in di-
ameter and 0.5 m height) filled with opaque (white-colored)
water. Escape platform (10 cm in diameter) was located 2
cm beneath the surface on hidden platform training days
and raised 2 cm above the water surface on visible platform
training days. The room, in which the tank was stationed,
had sufficient number of the cues (door, window, furniture,
posters on the walls, etc.) in order to provide spatial cues.
The task was adapted from Bizon, at all. [4]. On days 1-9,
rats received four trials per day, one from each of four
equidistantly located start locations (N, S, E, W). On both
visible- and hidden platform days, the rats were placed
into the water facing the wall of the maze. The trial ended
when the rat climbed on the available platform or until 60
s had elapsed. If a rat could not found the platform after 60
s, it was placed on the platform by the experimenter. Rats
were left on the platform for 15 s and were then moved
to a holding cage for a 2-min intertrial interval. On days 1
and 2, rats were trained to locate a visible platform in the
southeast quadrant of the pool, followed by a third day in
which the platform was submerged at the same location.
This 3-day sequence was repeated twice on days 4-60 and
7-9 for a total of 36 trials (24 visible and 12 hidden). On
day 10, a competition test was given in which the visible
platform was moved to the northwest quadrant (opposite
to its placement on the training days). Two trials were
given with start points equidistant from the two platform
locations (SE and NW). Video recordings were analyzed
to determine whether rats swam within southeast quadrant
before escaping to the visible platform in the northwest
quadrant. Tracking the animal movements in water-maze,
also collection of other numeric data (time in zone, latency
to enter zone, and so on) were made with an aid of video
tracking system.

Histology. At the end of behavioral testing a random sample
of rats from each group (six control and six GAT1-SAP
medial septal lesioned) were killed and brains collected
in order to verify lesion effects. The immunotoxic GAT1-
SAP lesions of MS were verified by observing decreased
Acetylcholintransferase (ChAT) and parvalbumine (PV)
staining of the MS. The 20 p thick coronal sections us-
ing freezing microtome were stained with ChAT and PV
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primary antibody and ABC Staining System. All neces-
sary reagents and buffers were received from Santa Cruz
Biotechnology, Inc. (USA). Totally 30 fields per animal
were analyzed and average of immunostained cells per
field was used to assess the effect of MS lesion on ChAT
and PV-stained neurons. The sections were analyzed with
a microscope Leica MM AF.

Differences of the escape latency obtained in various
groups of animals were evaluated with the Student’s t-test.
Two-sample t-test was used to compare immunohistologi-
cal data between control and lesioned groups. All data are
presented as meanzstandard error of the mean. Differences
were considered significant when p<0.05.

Results and their discussion. Of the 10 rats that received
GAT1-SAP lesions targeted at the MS two animals died
before the end of the experiment and were excluded from
the analysis. The number of animals in each group was as
follows: MS immunotoxic - GAT1-SAP lesioned (n=8) and
vehicle-injected -control rats (n=8).

Immunohistochemical studies showed that intraseptal in-
jection of GAT1-SAP preferentially reduced GABAergic
neurons as compared to cholinergic neurons in the MS.
GAT1-SAP reduced the number of PV-ir neurons, repre-
senting GABAergic septohippocampal neurons by 78%.
Counts of ChAT-ir neurons made in the same rats used to
assess PV-ir neurons demonstrated a mild reduction fol-
lowing GAT1-SAP. The reduction of cholinergic neurons
represented a loss of only 26%. Thus, GAT1-SAP when
infused into the MS extensively damaged GABAergic MS
neurons and spared most cholinergic neurons. The results
of histological studies are presented in Table 1.

Table 1. Number of positive ChAT-ir and PV-ir neurons
in MS of rats administered GAT1-SAP or mouse saporin
(Control). The data represent means + SEM

MS
Group
ChAT PV
Control 720480 560160
MS (GAT1-sap) 377460 75+35

The escape latencies for the training trials are shown in
Fig.1. The control rats rapidly learned to escape to the
visible platform and reached the 6 s asymptote on day
2. The MS-lesioned rats were significantly impaired on
the first 4 days and improved in their ability to escape to the
platform at slower rate. However, they also approached the 5
s asymptote on the fifth day. Thus, the learning was slower in
the MS-lesioned group than in the control group, but differ-
ences in the platform reaching latency between the animals
of different groups, at the 7th-8th days were not found. This
fact certifies, that there were no obvious differences between
the groups in perception, motivation, or motor abilities that
could differentially influence acquisition of task.
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Although in conditions of vissible platform testing, differ-
ences in the platform reaching latency between the animals
of different groups, at the 7th-8th days were not found, at
the day 9, when testing was performed in conditions of
submerged platform, the latency of the platform finding
was significantly increased (P<0.05). This fact certifies for
obvious deficit of the place learning performance strategy
in the MS-lesioned rats.
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Days (Blocks of 4 Tnials)
Fig. 1. Water maze acquisition. Mean+SEM escape latency
for the visible (1,2,4,5,7,8 day) and hidden ( 3,6,9 day)
platform tasks (o - Control; ® - GATI-SAP)

The rats’ responses in the competition test were classified
either as cue or as place, based on the swimming path for
those trials. on the first competition trial, all of the con-
trol rats used place strutegy. Contrary to the control rats
majority of the MS-lesioned rats, used a cue strategy: MS
lesioned: n=2 place, n=6 cue; control: n=8 place, n=0 cue.
On the second trial, all MS lesioned rats used a cue strategy:
n=0 place, n=8 cue, while majority of the sham-operated
rats used a place strategy: n=6 place, n=2 cue. Interestingly,
although more rats from the control group used a place
strategy on the second trial, two of those that on the first
trial of the competition test used a place strategy, exhibited
a cue strategy (Table 2). These data indicate that although
the first trial might have influenced overall performance
on the second competition trial, information regarding old
location of the platform was still being accessed by a subset
of rats on the second trial.

An overview of the data from both competition trials for
each group show that the control rats in 14 trials out of
16 competition test trial used place strategy, while MS-
lesioned ones used this strategy in 2 trials only. Decreased
place-bias in MS-lesioned rats compared to the contrrol
rats was significant (P<0.01).

The information obtained from a discrete trial such as the
competition test, is limited; therefore, we also analyzed the
rats’ performance by combining data across the two compe-
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Table 2. Number of rats (and % of Group) exhibiting place or cue strategies on two competition trials

Strategy in firs trial Strategy in second trial Control (n=8) GAT1-SAP (n=8)
Place Place 6 (75%)
Place Cue 2 (25%) 2 (25%)
Cue Place
Cue Cue 6 (75%)

Table 3. Number of rats’ classified on the basis of their performance across both trials of the competition test using

established criteria

Comtrol MS lesioned
Place responder 6 --
Cue responder -- 6
Cue/place responder 2 2

tition trials. Rats were designated as ‘place responder’, if they
swam within 10 cm of the previous platform location on two
competition trial or as ‘cue responders’, if they swam toward
visible platform location across both trials of the competition
test. Rats were designated as ‘cue/place responder’, if they
exhibited different strategy in two competition trials. Table
3 summarizes the rats’ performance across both trials of the
competition test, using established criteria.

Using these criteria, majority (75%) of the control rats
were classified as ‘place responders’ and majority of the
MS-lesioned rats were classified as ‘cue responders’. As
expected, escape latency averaged across both competition
trials, on day 10 was significantly greater for place respond-
ers as compared with cue responders, confirming the more
indirect path taken by the place responders.

Notably, the control and the MS-lesioned rats, designated as
place- and cue responders on the competition test, exhibited
corresponding differences in performance during training
trials. The control rats, identified as place responders, had
significantly more accurate searches on hidden platform
days, providing an additional evidence of their effective
use of a place learning strategy rather than the MS-lesioned
rats exhibiting a cue strategy.

The data obtained in the control and MS electrolytic
lesioned animals in the previous study [10] demonstrate
that decreased place-bias in electrolytic MS-lesioned
rats compared to the control rats was significant. The MS
electrolytic lesioned rats acquired the visible platform ver-
sion of the water maze task but failed to learn the platform
location in space. When the visible platform was moved
to a new location they often swam directly to it. The MS
selective ACh lesioned rats, as well as control, acquired
the platform location in space [9]. These findings suggest
that the septo-hippocampal system is essential for accurate
spatial learning and suggest its role in processing informa-
tion about the spatial environment, but deficits observed
after septal electrolytic lesions cannot be accounted solely
to the loss of hippocampal ACh.
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The data obtained in the control and GAT1-SAP lesioned
animals in the present study, demonstrate that lesioned
rats were impaired in hidden platform trials during train-
ing, and displayed a pronounced cue-bias in competition
tests. Therefore, above data suggest involvement of the
MS GABAergic neurons in organization of the spatial
map-driven behavior and this structure, along with the
hippocampus, should be viewed as a constituent of the
functional system responsible for the cognitive types of
spatial memory.
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SUMMARY

SELECTIVE LESION OF GABA-ERGIC NEURONS IN THE MEDIAL SEPTUM
BY GAT1-SAPORIN IMPAIRS SPATIAL LEARNING IN AWATER-MAZE

Burjanadze M., Mataradze S., Rusadze Kh., Chkhikvishvili N., Dashniani M.

I. Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia

The aim of this study was to investigate the role of the
medial septal (MS) GABAergic cells in hippocampal de-
pendent spatial learning using theimmunotoxin GAT1-SAP
to produce selective lesions of GABAergic MS neurons. In
current study rats were trained in a visible platform version
of the Morris water maze in which either a place or cue
strategy could be used to escape successfully. Immuno-
histochemical studies showed that intraseptal injection of
GAT1-SAP extensively damaged GABAergic MS neurons
and spared most cholinergic neurons. The rats’ responses on
the competition test were classified as either cue or place,
based on the swim path for those trials. An overview of
the data from both competition trials for each group show
that the control rats in 14 trials out of 16 competition test
trial used place strategy, while MS-lesioned ones used
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this strategy in 2 trials only. Decreased place-bias in MS-
lesioned rats compared to the contrrol rats was significant
(P<0.01). The data obtained in the control and GAT1-
SAP lesioned animals in the present study, demonstrate
that lesioned rats were impaired in hidden platform trials
during training, and displayed a pronounced cue-bias in
competition tests. Therefore, above data suggest involve-
ment of the MS GABAergic neurons in organization of
the spatial map-driven behavior and this structure, along
with the hippocampus, should be viewed as a constituent
of the functional system responsible for the cognitive types
of spatial memory.

Keywords: medial septum, learning strategy, water maze,
rats.
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PE3IOME

CEJEKTHUBHOE NMOBPEXKXJIEHHNE GABA-
EPTUYECKHUX HEWMPOHOB MEJUAJBHOT O
SJIPA TIPO3PAYHOM IMEPETOPOJIKH YXVIIIAET
IMPOCTPAHCTBEHHOE OBYYEHME B BACCEM-
HE MOPPHUCA

Bypn:kananze M.A., Marapanze C.B., Pycaaze X.3.,
Yxuxpumsuiau H.I., Jamnuanu M.T.

Llenmp sxcnepumenmanvroti 6uomeouyunst um. U.C. be-
pumawsunu, Tounucu, I'py3us

B npeacraBieHHOI cTaThe y KpbIC ¢ HNMMYHOTOKCHYE-
ckuM (GAT1-SAP) mopexnennem GABA-eprugecknx
HEHPOHOB MENUAIBHOIO SApa NPO3pauyHON MEepEropoaKu
(medial septal neclei - MS) 1 y KOHTPOIBHBIX KUBOTHBIX
HCCIIeI0BAIACh CIOCOOHOCTH 00y YIEHHS MECTOHAXOMKICHUS
BUJIUMO}, a TaK)Ke€ IOIPY>KEHHOW B HENIPO3PauyHYIO BOAY
w1aTopMBl B yCIOBUSAX OacceitHa Moppuca. mmyHO-
THCTOXUMUYECKOE UCCIIEA0BAHUE BBISIBUIIO 3HAYUTEIBHOE
yMmeHsbIIeHne kommdectsa GABA-eprudecknx HEHPOHOB y
KUBOTHBIX ¢ MUKponHbekineir GAT 1-SAP o cpaBaeHUIO
C KOHTPOJILHBIMH KMBOTHBIMH. B 1oBeIeHIeCKIX SKcnepHu-
MEHTaXx BBISBIIEHO, YTO B TECTOBBIX IIpobax (m=16), koraa
MIPEJOCTABIUICA BEIOOp OTBETAa MEXIy HPHOOPETEHHOMN
paHee MPOCTPAaHCTBEHHOW JIOKaiHu3anued miaThopMbl
U BHOUMOH IUTaT(GOPMEI, IPEACTABICHHOW Ha MPOTHUBO-
MTOJIOKHOM CTOpOHE OacceifHa, KOHTPOJIBHBIE KUBOTHBIE
HaIpPaBISIINCh B CTOPOHY CTAPOT0 MECTOHAXOKICHHS
wiatdopmel. JKUBOTHBIE ¢ TIOBpEeKACHHEM MS B TecTo-
BBIX IIp00ax Jallle HapapJBUTICh K BUAUMOH I1atdopMme.
Oxka3aJock, 9To BO BpeMsI TPEHUPOBOYHBIX IPOO KOHTPOIb-
HBIE JKUBOTHBIE 00JIee aKKypaTHBI B TONCKaX HEBUANMOM
1aTOPMEBI, YeM JKUBOTHBIE C TOBpEXICHHEM MS, 9T0
CITy’)KUT JIOTIOIHUTEJIBHBIM JOKa3aTeNbCTBOM Ooree 3¢-
(heKTUBHOTO IPUMEHEHNS IMH CTPATETUH 00yUCHHUS MECTa
(Place learning). [TomyueHHBIe TaHHBIE TOATBEP)KIAIOT,
gto npH moBpexneHnn GABA-eprudeckux HelipoHOB MS
3aBUCHMOCTH TOBEJCHUS OT IPOCTPAHCTBEHHOW MH)Op-
Maluy yMEHbBIIAETCS U YBEIMUUBACTCS PEarnpoBaHie Ha
MOAKpEIUICHHBIH curHai. CienoBaTenbHO, MOTydYeHHbIE
JTaHHBIE CBUIETENBCTBYIOT 00 yuacTnu GABA-epriuueckix
HerpoHoB MS B porieccax mpoCcTpaHCTBEHHOTO 00y UIeHHUS
U JAHHYIO CTPYKTYpY, HapsiLy C THUIIOKAMIIOM, CIIEIyeT
BKIIFOYUTH B (DyHKIMOHAIBHYIO CHUCTEMY, OOCITYXKHBaIO-
IIyI0 KOTHUTHBHBIE ()OPMBI IPOCTPAHCTBEHHOM MaMSITH.
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BIOLOGICAL CHARACTERIZATION OF V. CHOLERAE-SPECIFIC BACTERIOPHAGES
ISOLATED FROM WATER SOURCES IN GEORGIA

12Elbakidze T., *Kokashvili T., *Janelidze N., *Porchkhidze K.,'Koberidze T., ‘Tediashvili M.

!G. Eliava Institute of Bacteriophages, Microbiology and Virology, Thilisi;
2lvane Javakhishvili Thilisi State University, Thilisi, Georgia

Cholera is one of the most serious enteric infections with
the potential to appear in an explosive outbreak, epidemic or
even worldwide pandemic. Disease is transmitted via food
and water contaminated with Vibrio cholerae, a naturally
occurring bacterium in marine, fresh- and brackish waters.
Only toxigenic strains belonging to the V. cholerae sero-
groups O1 (both classical and El Tor biotypes) and 0139
can cause disease cholera [3] while those belonging to the
other serogroups known as V. cholerae non-O1/non-0139
usually lead to a sporadic diarrhea and also rarely cause
extraintestinal infections [16]. Cholera outbreaks are among
major public health problems in developing countries with
poor social-economic conditions in Asia, Africa, and Latin
America [7]. The most recent (2010-2014) serious chol-
era outbreaks occurred in Haiti, Democratic Republic of
Congo, Sierra Leone, Mexico and South Sudan [22].

Understanding the ecology and pathogenicity of V. chol-
erae, as well as origin of various isolates is very important
for prevention and control of cholera. In this regard, phage
typing of V. cholerae was shown to be useful both- for
differentiating classical and El Tor strains and for epide-
miological purposes [6]. In recent years, there has been
a renewed interest in the role of Vibrio-specific bacterio-
phages as indicators of host bacteria. The works of Faruque
et.al [7] demonstrated that detection of V. cholerae specific
bacteriophages in water environment may indicate future
or past recent outbreaks of cholera. Studies of V. cholerae-
specific phages as infection control agents have been of
historical interest. Felix D’Herelle used phage preparations
to treat thousands of people with cholera in India [18].
Later phages have been used also for the identification of
toxigenic V. cholerae strains and correspondingly for the
diagnosis of the disease cholera.

The goal of this study was to reveal, isolate and characterize
the naturally occurring V. cholerae- specific bacteriophages
in aquatic environments of Georgia, in the Black Sea coastal
zone and inland reservoirs near the capital city Thbilisi and
to estimate their potential role for detection, diagnosing,
and biocontrol for V. cholerae.

Materials and methods. Microbiological media and
buffers: Luria-Bertani broth (LBB) and agar (LBA);
LBB+MgS04; LBB+2% NaCl; LBB +CaCl,; Tryptone salt
broth (T,N, and T,N,). Saline; Phosphate buffered saline
(PBS) pH7.4; Buffered peptone water (BPW) pH7.8; SM-
Buffer (100mMNaCl, 8mM MgSO,*7H,0, 50mMTris-Cl
(1 M, pH 7.5), 0.002% (w/v) Gelatine) [11,17].
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Bacterial strains. Two standard strains obtained from the
collection of NCDC (Thilisi, Georgia): V. cholerae O1 El
Tor (V.ch890-M-878), V. cholerae O1 classical (V.ch 145-
P-1); 4 strains from collection of Institute Pasteur (CIP): V.
cholerae O1 classical (V.chCIP 55.91, V.chCIP 62.13), V.
cholerae O1 El Tor (V.chCIP 106855), V. cholerae 0139
(V.chCIP104151); 846 environmental V. cholerae isolates
collected from the aquatic environments of Georgia (Eliava
IBMV collection).

Bacteriophages: 82 primary phage isolates specific to V. chol-
erae collected during the presented study in 2006-2009.

Sampling sites and time. Regular monitoring and sampling
was performed in 2006-2009 at the 4 sites in the Black Sea
coastal zone and in the three lakes in the vicinity of Thilisi
as described earlier [13,14].

Isolation of phages from water samples was done by stan-
dard enrichment technique [2,15] using selected V. cholerae
strains. The primary lysates revealing lytic activity against
sensitive bacteria were processed for obtaining phage pure
lines, their propagation and concentration.

Isolation of phages from bacterial cultures was done ac-
cording to the Fisk’s method [1,2]..

Phage titre was estimated using double layer method [1,2]
by number of developed phage negative plaques (NP).

Host range of phages was determined by spot test technique
[19] against the set of bacterial strains. Phage suspensions
with 1x108 plaque forming units per millilitre (pfu/ml) were
spotted onto the lines or lawns of test cultures on solid me-
dia and different lytic reactions were recorded after 18-24
hours incubation at 37° C.

Stability of phages was studied in different media and so-
lutions (see above), also in the autoclaved Lisi lake water
(LLW) and the Black Sea water (BSW). Sensitivity to
chloroform was tested in the mixture LBB+chloroform. The
phages with the initial titre 1x107 pfu/ml were inoculated
in the test solutions and kept at the temperature 4°C in the
dark with periodic (24 hours, 1 week, 2 weeks, 1 month, 3
months, and 6 months) check of phage titre.

Influence of temperature on phage viability was studied
according to [2]. Phage suspensions in the saline with
the final concentration of 1x108 pfu/ml were incubated at
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selected temperatures (55°C, 60°C, 65°C, 70°C) with dif-
ferent exposure time (10, 20, 30 min) and the samples were
studied for number of viable phage particles by double layer
method. For each temperature and phage velocity constant
was determined.

Influence of concentration of Hydrogen ions (pH) on phages
was studied through incubation in the buffer SM adjusted
to different pH values (pH=1,4,7,9,12). Phages with initial
concentration 1x108 pfu/ml were exposed to test solutions
for 30 and 60 minutes at 37°C with following determina-
tion of phage titer.

Influence of UV-irradiation on phage was studied according
to [2]. Phage suspension with a final concentration of 1x108
pfu/ml in saline was exposed to UV short waves (254nm) in
Petri dish with a distance of 30-35cm in a dark condition.
Phage survivability was studied after different exposure
times (30, 60, 90 seconds).

Influence of ionic strength and osmotic shock on phages
was studied by a Anderson’s standard method [1,2]. Phages
with the concentration of 1x108 pfu/ml were added to a 3,5
M sodium chloride (NaCl) solution, equilibrated for 15
minutes at 37°C and number of viable phage particles was
determined. 0,1 ml of phage suspension in 3,5M NaCl was
quickly inoculated into a 10 ml of distilled water with fol-
lowing immediate measuring of viable phage particles.

Influence of Sodium citrate (SC- C,H,Na,0.) on phage vi-
ability was studied to determine the requirement of phages
in Ca** ions [2]. Test phages were diluted in 0.1-2% SC
solutions, incubated at 37°C for 15 min and the amount of
developed phage NP’s was determined.

Data analysis. All measurements were carried out in triplicate
for each sample. The numbers were averaged to calculate a
mean value and a standard error using Windows Excel descrip-
tive statistics program. Phylogenetic trees were constructed
using FreeTree software [12] based on a Distance-matrix
method such as Unweighted Pair Group Method with Arith-
metic Mean (UPGMA\)-based approach and phylogenetic tree
visualization software (TreeView) [21].

Results and their discussion. In total, 71 primary phage
isolates specific to V. cholerae were obtained through en-
richment of 882 samples collected in 2006-2009 at the
4 sites (Chorokhi estuary, Green Cape, Supsa estuary,
Batumi Boulevard) of Black Sea coastal zone of Georgia
and in the inland reservoirs around Thilisi (Kumisi lake,
Lisi lake and Thilisi Sea, also a few samples of river Mt-
kvari). The average rate for V. cholerae phage isolation
comprised 8% to 15%, calculated as ratio of samples posi-
tive for phage content to total number of samples. Like
many other autochthonous bacteria in the aquatic envi-
ronment, V. cholerae was supposed to have considerably
low phage potential. For example, out of twenty-four lake
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water samples enriched for V. cholerae in July 2009 only
five samples appeared to be the positive for the phage iso-
lation. The intensity of V. cholerae phage isolation was
varying by season. The majority of V. cholerae -specific
phages (64.6%) were isolated from the fresh and brackish
water lakes around Thilisi that is not surprising since the
host bacterium- V. cholerae was shown to be abundant in
these water bodies [13]. V. cholerae phages were less fre-
quently isolated from the Black Sea water: marine isolates
comprised 22% of all phage isolates. Several V. cholerae
phages were obtained from filtrates of V. cholerae strains.
The most of V. cholerae O1-specific phages were obtained
from brackish water lake Kumisi (Fig. 1). Interestingly,
phages specific to V. cholerae non-O1 were most often
isolated in the late spring- early summer months (from
April to June), while the isolation rate for V. cholerae O1-
specific phages was higher in the period of July-Septem-
ber (Fig. 2).
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Fig.1. Distribution of V. cholerae phages by isolation sites
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Fig.2. Isolation dynamics of V. cholerae phages by sea-
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Host range of phages
All primary phage isolates (82) were processed for further
cloning and series of screenings for antibacterial activity.
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For the next step of investigations 23 different V. cholerae
—specific phages were selected, among them all 19 phages
specific to V. cholerae O1 and 4 phages specific to V. chol-
erae non-O1. The collected phages were investigated for
specificity to the host bacteria and lytic spectrum within the
constructed set of isolates of the same species. Spot test was
done on large set of V. cholerae strains from EIBMV collection
(60 strains of V. cholerae O1 and 75 - V. cholerae non-O1/
non 0139). Intotal, 58% of V. cholerae strains appeared to be
susceptible to phages. Tested 85% of V. cholerae O1 strains
and 40% of V. cholerae non-O1 strains were lysed by at least
one of the tested phages. Nine phages showed a narrow host
range with activity against only their host strains. The rest (14
phages) V. cholerae O1-specific phages showed considerably
wide spectrum of lytic activity lysing more than 2 strains
simultaneously. Some of the V. cholerae O1-specific phages
showed similar lytic profiles.

The relatedness between phages was estimated based on the
results of lytic activity using UPGMA-based approach (Fig.
3). On the phylogenetic tree phages specific to V. cholerae
non-0O1 (Vch105, Vch105S, VVchBS3) have been placed
within one small cluster while another V. cholerae non-
O1 specific phage- Vch10CH was most clearly separated.
As to V. cholerae O1- specific phages, two groups have
obtained: i) the larger cluster consisting of 14 V. cholerae
Ol-specific phages and ii) the small group of nearly identi-
cal 5 phages specific to V. cholerae O1 (VchK1, VchK3,
Vch801, VVch802, and VVch803).

Based on the obtained results for the phage lytic spectrum,
as well as virion morphology and DNA restriction profiles
(detailed data not shown in this paper), we can conclude that
V. cholerae - specific phages express significant diversity.

Here we present results of the studies on characterization of
selected 3 phages of V. cholerae non-O1 and 6 phages of V.
cholerae O1. The summarized basic properties of these phages
(based partly on previous results) are present in the Table 1.
The selected phages have been further studied for anumber of
biological features such as stability in different solutions and
at different temperatures, pH- and UV- sensitivity, influence
of high ionic strength and sodium citrate.

Stability of phages

Five different V. cholerae phages were selected for stability
testing. V. cholerae O1-specific phages demonstrated high
stability observed over six months of storage in majority
of media and solutions, including natural water- LLW
and BSW. One log decrease in viable phage counts was
registered for V. cholerae O1-specific phages in 6 months,
while in case of V. cholerae non-O1 phages 1 log reduc-
tion was observed after one month and 2 logs -after 6
months. Some V. cholerae O1-specific phages (Vch16-01,
Vch20-4805) revealed less stability in saline, decrease of
viability up to 2 logs occurred in 6 months. In general, V.
cholerae O1 -specific phages maintained their stability in
tested solutions longer than those specific to non-O1 V.
cholerae (Table 2).

Wch10CH

VehKm9-9004
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WchE3-6

Viech16- 01

i Vieh25MT
WichiKL
WehKP 4805

WehLLVI

Veh16-4805

Vichid

[ Vehauee- 01
WVeh2 DR -4805

\VehBS3

| Veh 108

| ventoss

Wehgdd

VehB2
VehB01
VchK1

Wehkd

Fig. 3.UPGMA Nei-Li Distance bootstrap analysis map based
on lytic activity of V. cholerae —specific phages
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Table 1. Basic properties of selected phages specific to V. cholerae O1 and non-O1

Sencitivity of phage DNA
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Phages Host Strain Isolation Site/Date  Morphology .
for restriction endonucleases
E - Wch 105 V.chL105 Lisi Lake/Oct2006 Myoviridae EcoR I EcoR V,BamH I, Not1
o
E é VchBS3 V.ch L89S Chorokhi estuary/Jul2008 | Siphoviridae BamH I
8 B . B .. } .
N Vchl10CH V.ch L469 Kumisi Lake/Sept2007 | Myoviridae EcoR 1
VechloK-4805 |V.chCIP 6213 |Chorokhi estuary/Sept2007| Podoviridae EcoR I, EcoR V
. Wch20K-4805 |V.chCIP 62.13 |Chorokhi estuary/Sept2007| Podoviridae EcoR I, EcoR 'V
_E = Vchi4 V.ch 145-P-1 Kumisi Lake/Jun2007 Myoviridae EcoRI EcoR WV
s O
s VehokK V.ch 145-P-1 Kumisi Lake/Aug2008 | Podoviridae EcoR I EcoR V., BamH 1
=
VchleK-01 | V.ch 145-P-1 |Chorolkhi estuary/Sept2007| Podoviridae EcoR I, EcoR 'V
Vch20K-01 | V.ch 145-P-1 |Chorolhi estuary/Sept2007| Podoviridae EcoR I, EcoR V
Table 2. Viability of V. cholerae —specific phages in different media and solutions
g c E
£ = | 3| 3|2 | |=® P 2 “E
- 2 :'::J: = jand = fand H] -_ 3 3 ] ) =
a =) = = = - - 5 o = = =
e - N B - - = - - - - -
g = = = = = = = - ¥
f=] - :
Vehid 2.7x107 [1.7x107 |2.1x107 | 1.4x107 | 1.8x107 [2x107  [1.7%107|2.1x107 |2.2%107 |2.35107 [ 1.8x107 [ 1.6x107 | 1.8x107 | 1.6x107
Veh16K-01 8x107 [8x107 [7.5x107|7x107 |6.5x107 |6x107 |[6x107 [4x107 |6x107 |6x107 |7x107 [8x107 |7.5%107|6x107
Veh20K-4805 |24 Hours (83107 75107 |6x107 [éx107 [5x107 |5x107 |6x107 |7x107 |7x107 [7.5x107|8x107 |7x107 |7x107 [7.5x107
Veh103 52107 [4x107 [3x107 |2x107 |4x107 |3x107 [6x107 [5x107 |2x107 |2x107 |1x107 [1x107 |1x107 |2x107
VchBS3 gx107 [5x107 [8.6x107 325107 |9x107 |6x107 [7x107 |5.5%107|5.5%107 |8.2x107 |8.3x107 [8x107 |ox107 |7x107
Vehi4 2.2x107 [1.4x107 | 1.8%107 | 1.7x107 | 1.8x107 [1.8x107 [ 1.8x107 | 2x107 | 1.7%107 |1.9x107 [1.9x107|1.9%107 | 1.8x107 | 1.8x10
Veh16K-01 5.6x107 [4x107  [6.8x107|5x107 |6.4x107 |6x107 [6x107 [4x107 |6x107 |6x107 |6x107 |[7x107 |7x107 |6x107
Veh20K-4805 | lweek |8x107 |8x107 |7x107 [7x107 |6x107 |6x107 |6x107 |6.8x107|7x107 |[7x107 |7.5x107|7x107 {7107 [7x107
Veh103 5x107 [3x107 [3x107 |2x107 |2x107 [3x107 [6x107 [5x107 |2x107 |1x107 |1x107 [1x107 |1x107 |2x107
VehBS3 62107 [4.3x107[7.5x107 |3x107 |8x107 |6x107 |[6x107 [5x107 |5x107 (8107 |8x107 |[7x107 |oxi0” |7x107
Vehi4 2.1x107 [1.5x107 25107 |1.3x107 | 1.6x107 [1.6x107 [1.7x107 | 25107 | 16107 |1.8x107 [1.7x107 [1.5%107 | 1.7%107 | 1.8x10
Veh16K-01 43107 [3.5%107 45107 |4x107 |3.8x107 [4.3x107 [4x107 |3.7x107 |4x107 425107 |4.5x107 55107 |4.7%107 |4x107
Veh20K-4805 | 2weeks |6x107 |6x107 |3x107 [5.3x107[5x107 |5x107 |4x107 |5x107 |5x107 [3x107 |6x107 |5.5x107|5.3x107 [5x107
Veh103 52107 [3x107 [3x107 |2x107 |1x107 [3x107 [6x107 [5x107 |1x107 |1x107 |1x107 [1x107 |1x107 |1x107
VehBS3 6x107 [4x107 [7x107 26107 [5x107 |5x107 [4.5x107|4.5%107|5x107 [8x107 |7.5x107 [7x107 |4x107 |4x107
Vehid 25107 [1.2x107 25107 |1.1x107 | 1.5x107 [1.5x107 [1.7x107 | 25107 | 1.6x107 |1.8x107 [1.7x107 [1.4x107 | 1.7%107 | 1.8x10
Vehl§K-01 45107 |3x107 4107 45107 [3x007 [4x107 |3.4x007|3x107 |4x107 42107 |4x107 [4x107 |4x107 |4x107
Veh20K-4305 | 1month 25107 [2.52107 25107 |2.2x107|2.3x107 |4x107  [4x007 [5x107 |5x107 |5x107 |5.3x107[5x107 |Sxi07 |4x107
Vehl03 25107 |1x107 |2x00% |Bx10® [1x107 [1x107 |4x107 |1x107 |6=00° [4x10° [Bx10° [4x10° |2x10° |1x10
VchBS3 3.2x107|3.25107 45107 [20007 |4x107 [3x107 3107 |3.5x107[5x107 [5x107 |3.2x107|2x107 |2x107 [1.5a10
Vehid 15107 [1x107 15007 |1x107 12107 [13x107 155107 (155007 |1,3x107 | 1.3x107 | 12107 112107 | 1.2x107 | 1,5x107
Vehl§K-01 3107 |2.8x107 25107 [2.2x107 25107 |3x107 |3m00® |2.2x107 25107 [3x107 |4x107 |4x107 |4m107 |4x107
Veh20K-4305 |3 months| 15107 1107 13107 |1.3x107 | L6x107|2.5x107 [3x00% [4x107 |5x107 |5x107 |5.3x107|5.5x107 |4,5x107 |6x107
Vehl03 9x10° [8x10° |1x10° |4x10° |6x10° [7.4x10%|8x10° |7x10° |2x10° |2x10% |4x10° [3x10° |1x10° |8x10°
VchBS3 6x10° |9x10° |8x10° |2x10° [3x10° [4x10% |3x10° |4x10® |sm10® [5x10% |2x10° |6x10% |2x10° |2x10°
Vehid 2.4x10%|2,1x10%|2.2x10%| 1.8x10% | 1x10° [2x10% |1.5x10° 1.8x10%|1,7x10°
Vehl§K-01 7x10° |6.8x10° 6x10° |5.4x10° 6.8x10°
Veh20K-4805 |6 months 51108 3.4x10° 3x10°
Vehl03 1x10° 1x10°
VchBS3

* - The highlighted sections indicate decrease of viable counts by 1 log (light gray) and 2 logs (dark gray).
ghilg y g (i1gnt gray, S gray,
The presented numbers are mean values of the parallel measurements
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Fig. 4. Survival rate of V. cholerae non-O1-specific
phages at 55°C

Influence of temperature on phage viability

Selected phages specific to V. cholerae non-O1 and V. chol-
erae O1 strains were subjected to changing temperatures
(from 55°C to 70°C). The velocity constant (K) values for
the heat inactivation of these phages were varying accord-
ing to changing temperature and exposure time. For great
majority of phages (except Vch105) a high susceptibility
to temperature increase was revealed, expressed in the
decrease of viable phage counts by >90% at 55°C during
10 minutes (Fig.4,5). Experiments indicated that exposure
in <30 minutes at 60°C resulted in almost total inactiva-
tion of V. cholerae non-O1-specific phage Vch10CH. The
same was observed for phages specific to V. cholerae O1
(Vch20K-4805, Vch20K-01, and Vch16K-01) at 65°C,
and for phage specific to V. cholerae non-O1 (VchBS3) at
700, correspondingly. The phage Vch105 specific to non-
O1 V. cholerae appeared to be the most thermotolerant,
for which significant decrease of viable particles by 90%
appeared only at 70°C during10 minutes of exposure.

Influence of concentration of Hydrogen ions (pH) on
phages was studied in the wide range of pH values (1 to
12) with estimation of phage infectivity after 30 and 60
minutes of exposure. V. cholerae non-O1-specific phages

==+ Vich16- 4505

hi0-450%

«Nch54-01

chiK-¥]

LW

Daxin L imin Mimin

Fig.5. Survival rate of V. cholerae O1-specific
phages at 55°C

showed higher resistance in the pH range 4 -9. For V.
cholerae O1-specific phages up to 2 logs decrease in vi-
able counts was registered after 10 minutes of exposure
at pH values 4, 9 and 12. The full inactivation (survival
rate <1%) was observed for all phages at pH1. Only
two of V. cholerae non-O1-specific phages- Vch105 and
Vch10CH retained their activity after 30 and 60 min-
utes exposure at pH values ranging from 4-12. Thus, V.
cholerae O1 phages appeared to be less resistant to both
alkaline and acidic pH than V. cholerae non-O1- specific
phages (Table 3).

Influence of UV-irradiation on phage viability was es-
timated as viable phage counts for each UV length and
exposure time compared to those of the control group. It
was shown that lytic activity was decreasing with increased
exposure to UV. Especially clear downward of lytic activity
trend was seen in groups exposed for 60 and 90 seconds
trials. Surprisingly V. cholerae non-O1-specific phages
were more sensitive to UV than V. cholerae O1 specific
ones. The percentage of survived phage counts were taken
and plotted as a line graph in order to show the trend of
the data as the phage was exposed for different times to
the UV (Fig. 6,7).

Table 3. Viability of V. cholerae —specific phages at different pH values

Phages pH1 pH4 pH7 (Control group) pH? pHI2
30 min 60 min 30 min 60 min 30 min 60 min 30 min 60 min 30 min 60 min
% g VchBS3 240.1 240.1 8.60.6 83204 8.6£0.6 8605 8.5+0.5 8+04 7.8+0.4 6+0.3
E = Vch105 240.1 240.1 8.6=0.5 8305 8.8+05 8806 8.7+0.4 83205 8.6+0.5 8.5+0.4
N 8 Vch10CH 240.1 240.1 8506 8+0.4 8.9+0.6 8905 8.7+0.4 8.6+0.4 8.6+0.5 8.5+0.4
Vchl6-4805 | 4.3=02 320.1 7605 7.34£0.5 8306 §3+04 7.7+03 7304 7.6+03 7.1+03
I Vch20-4805 | 2.8+02 27+0.2 7.9+0.5 7.7£0.5 8.7+05 8704 7.5+0.4 7.5+0.4 7.5+0.4 73£03
% Vehl6-01 23401 240.1 78405 73405 83+06 83405 75404 7104 7.6+03 6.9+04
é Vch20-01 3.6+02 3+0.2 7605 7.2+0.5 8306 8304 7.7+0.4 6.8+0.3 7.6+0.4 7.8+0.4
E Vch54 3+0.2 240.1 6.9+0.4 6.7+0.4 8.5+05 8506 73204 7.120.3 7.3+0.4 7+0.4
Vch9K 5+0.3 3.5+0.2 7.7+0.4 7£0.5 8.8+06 8805 7.9+0.4 7.7x0.4 7.6+0.4 7.5+0.4
* - The viable numbers are given as logs of PFU
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Fig. 8.Effect of osmotic shock on V. cholerae-specific
phages

Susceptibility of phages to high ionic strength and osmotic
shock. Tested phages specific to V. cholerae non-O1 and V.
cholerae O1 revealed low to moderate resistance to a deacti-
vating factor such as osmotic shock. One log decrease of phage
count was lined as a threshold (Fig.8). It can be said that V.
cholerae non-O1-specific phages were capable to maintain
their resistance more than those of V. cholerae O1. In par-
ticular, decreased survival rates- 18, 25, 30% were registered
for V. cholerae O1 phages: Vch16-4805, Vch9K, Vch20-
01, while 79, 40, 85% survived in case of non-O1-specific
phages:VchBS3, Vch105, Vch10CH, correspondingly.

Susceptibility of phages to Sodium Citrate (SC). Effect of
2% SC was observed only in case of the phage specific to V.
cholerae non-0O1 -VchBS3 with the survival rate equal to a
1%. This may indicate that there is a high demand for Ca**
ions as an adsorption cofactor for inactivated phage. As to
other V. cholerae non-O1-specific phages no decrease in viable
phage count was registered, for VVch105, and only a minor
titer change for phage Vch10CH (survival rate 83%). Phages
specific to V. cholerae O1 showed low to moderate resistance
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Fig. 9. Effect of SC on V. cholerae-specific phages

to SC. The obtained results are given in the Fig.9. Percentage
rates of vibriophages are plotted as a bar graphs and one log
decrease of phage counts is lined as a threshold.

Summarizing above presented data, we can conclude that V.
cholerae- specific phages collected in Georgian aquatic en-
vironments express significant diversity by basic biological
features with obvious difference between phages specific to
epidemic and non-epidemic serotypes of V. cholerae.
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SUMMARY

BIOLOGICAL CHARACTERIZATION OF V. CHOL-
ERAE-SPECIFIC BACTERIOPHAGES ISOLATED
FROM WATER SOURCES IN GEORGIA

12Elbakidze T., *Kokashvili T., *Janelidze N.,
Porchkhidze K.,'Koberidze T., ‘Tediashvili M.

!1G. Eliava Institute of Bacteriophages, Microbiology and
Virology, Thilisi; 2lvane Javakhishvili Thilisi State Univer-
sity, Thilisi, Georgia

Vibrio cholerae, a widely spread bacterium in various ma-
rine, fresh, and brackish water environments, can cause a
devastating diarrheal disease - cholera and also mild forms
of gastroenteritis. Bacterial viruses are natural controllers of
bacterial population density in water systems. The goal of
this study was to isolate and characterize V. cholerae-specific
bacteriophages occurring in the Georgian coastal zone of the
Black Sea and inland water reservoirs in the eastern part of
Georgia. During 2006-2009, 71 phages lytic to V. cholerae
were collected from these aquatic environments. The phage
isolation rate was varying from 8% to 15%, depending on the
sampling season and site, and the abundance of host bacteria.
The majority of phages specific to V. cholerae were collected
from freshwater sources. The phage isolation showed seasonal
character covering warm period —from April to September.
Based on basic characteristics of primary phage isolates (lytic
spectrum, virion morphology and DNA restriction profiles)
23 V. cholerae —specific phages were selected for series of
consecutive screenings. Comparatively wide spectrum of
lytic activity was revealed in case of 14 phages specific to
V. cholerae O1, and one phage - VVchBS3, active against
non-O1 V. cholerae. Three phages active against V. cholerae
non-O1 and six V. cholerae O1 -specific phages have been
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studied in detail for a number of biological features (stability
in different solutions, temperature-, pH- and UV- sensitivity,
influence of high ionic strength etc.), considered to be addi-
tional important characteristics for selection of phages with
therapeutic potential.

Keywords: Cholera, V. cholerae, Bacteriophages, Biologi-
cal properties.

PE3IOME

BUOJIOTUMYECKASI XAPAKTEPUCTHKA V.
cholerae-CHELIU®@UYECKUX BAKTEPHO®A-
rOB, BBIIEJEHHBIX W3 BOJHOWM CPEJbI
rPy3UH

L2yn6akunze T.A., ‘Koxamsuau T.T., Ylxaneanaze H.T.,
Topuxuaze K.J., ' Kodepunze T.3., ‘Teqnamsunin M.H.

YUnemumym 6axmepuogazuu, MUKpoGuoI02UU U BUPYCONLO-
euu um. I'Onuaea, Tounucu, *Tounucckuii 2ocyoapcmeen-
uuill ynugepcumem um. He. /icasaxuweunu, I pyzus

Baxrepun Buma Vibrio cholerae — Bo3Oyaurenst Tsoxenoro
JapeiiHOro 3a00JIeBaHMs XONIEphl U JIETKUX ()OPM racTpo-
SHTEPUTA ILIUPOKO PACTIPOCTPAHEHBI B PA3IMYHBIX MOPCKUX,
MPECHBIX M COJIOHOBATHIX BozloeMax. bakrepuaibHble BUPYCHI
KOHTPOJIUPYIOT TUIOTHOCTh OaKTepHaIbHBIX MOMYISIUMI
B €CTECTBEHHBIX ycHOBUsX. Llenbio JaHHOrO Mccnenoa-
HUS SIBUWIOCH BBIIENICHHE U XapakTepucTtrka V. cholerae-
cnennduueckux O6akreprodaros, pacnpoCTpaHEHHBIX B
IPY3UHCKOM MPHOPEXHOI 30He YepHOTro MOPSl M BHYTPEHHUX
BozioemMax BoctoyHol yactu Ipysun. B 2006-2009 rr. daru
(n=71), axkruBHble B otHomenun V. Cholerae, BoiieneHsI
nytem oboramieHus: 882 mpod BOAbI M3 BOAHBIX CHUCTEM
I'py3un. Yactora BbLIeIIeHNS XOIEPHBIX (haroB Kojedanach B
npezaenax ot 8 % 10 15%, B 3aBUCUMOCTHU OT CE30HA U TUTIA
Bomoema. BonpiuHeTBO V. Cholerae-crienmdudnbix aros
ObLIM MOTyYEHbI U3 MMPECHOBOHBIX BOI0EMOB. BhineneHue
(haroB HOCHJIO CE30HHBII XapaKTep, OXBATHIBAOIIHH TCILTBIH
MIEPUOJT — HAYMHASL C alpesisl 0 CeHTAOPb BKIIFOUYUTEIBHO.
Ha ocHOBaHMM NEpBUYHOI OLIEHKH OCHOBHBIX (haroBbIX Xa-
PaKTEPUCTHK (JIMTUYECKUI CIIEKTP, MOP(OJIOTHsI BAPUOHA U
npodumm pectpukimn JIHK) 23 V. cholerae -criermguaeckix
(haroB ObUTH OTOOPAHBI TS TOCIICAYFOLIMX CEPUii CKPUHUHT A,
CpaBHUTENHHO IMUPOKUN CIIEKTP JIMTUYECKOW aKTUBHOCTH
BBISIBIICH B ciTy4ac 14 daros, criermduunsix s V. cholerae
01, u omHoro (ara -VchBS3, akTHBHOTO B OTHOIIICHHH HE-
O1 V. cholerae.

Tpu ara, cennduunsix k V. cholerae we-O1, u mectsh
¢aros, crienpuunbix K V. cholerae O1, orobpaus! u mox-
POGHO XapaKTEePH30BaHbI IO PSLY OHONOrHYECKUX CBOWCTB
(CTaOHITBHOCTB B Pa3INYHBIX PACTBOPAX, TyBCTBUTEIHHOCTD
K Temneparype, pH- u YO-o00my4eHuro, BIUSHEE BHICOKOI
HOHHO# CHJIBT), KOTOPBIC UMEIOT OIPEEICHHOE 3HAYCHHE JUTSI
otOopa (aroB ¢ TEPANEBTUUCCKUM MTOTCHIIUAIOM.
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MYCOPLASMA PNEUMONIAE AND CHLAMYDOPHILA PNEUMONIAE
IN HOSPITALIZED CHILDREN WITH BRONCHIOLITIS

Zirakishvili D., 2Chkhaidze 1., *Barnabishvili N.

Hashvili Central Children Hospital; 2Thilisi State Medical University;
3“Test-Medical House” Diagnostic Centre, Thilisi, Georgia

Respiratory tract infections (RTIs) are a major cause of
morbidity and mortality worldwide. Acute RTI is most
common in children under five years of age, and represents
30-50% of the pediatric medical admissions, as well as
20-40% of hospitalizations in children [7].

Bronchiolitis is an acute lower respiratory tract infection in
early childhood caused by different viruses, with coughing,
wheeze and poor nutrition as the major symptoms.

Although the term “bronchiolitis” refers to inflammation of
the bronchioles, these findings are rarely observed directly,
but inferred in young children who present with respiratory
distress in association with signs of a viral infection. The
guideline of the American Academy of Pediatrics defines
bronchiolitis as “a constellation of clinical symptoms and
signs including a viral upper respiratory prodrome followed
by increased respiratory effort and wheezing in children
less than 2 years of age” [21].

A substantial proportion of children experience at least
one episode with bronchiolitis, and as much as 2-3% of all
children are hospitalized with bronchiolitis during their first
year of life. Bronchiolitis is the most common reason for
children hospitalization in many countries, challenging both
economy, area and staffing in pediatric departments [15].

The causes of bronchiolitis have been studied in differ-
ent environments and populations. Respiratory syncytial
virus(RSV), human Metapneumovirus (hMPV), human
Bocavirus (hBoV), human Rhinoviruses (hRV) have
consistently been shown to predominate, with some dis-
playing strong seasonal peaks and co-infection with more
than one viral pathogen occurring in 4-33% of children.
RSV is the most common virus involved in children with
bronchiolitis. In most studies it accounts for 60-80% of
bronchiolitis cases in children under 12 months of age. In
this age group Rhinovirus is the second most common virus
(14-30%), thereafter human bocavirus (14-15%), human
metapneumovirus (3-12%), entero-, adeno-, corona and
influenza viruses (1-8%) [2,12,19,20].

A few studies, however, have attempted to determine
whether other, particularly atypical pathogens Mycoplasma
Pneumoniae (Mpn) and Chlamydophila pneumoniae (Cpn),
which are frequently detected in older children and adults
with asthma exacerbation, are associated with bronchiolitis
in children under 2 years of age [4,8,9].

© GMN

The aim of this study was to determine the prevalence
and clinical features of atypical pathogens in a cohort
of well-characterized children under the age of 2 years
presenting to the lashvili Central Children Hospital in
Thilisi with various severities and clinical manifestations
of bronchiolitis.

Materials and methods. The Ethics Committee at Thilisi
State Medical University approved the study and informed
consent was obtained from the parents prior to enrol-
ment.

This study was a prospective and descriptive clinical study.
The etiology and clinical features were evaluated in chil-
dren between one month and two years of age, who were
admitted to lashvili Central Children Hospital with acute
bronchiolitis from 2011 to 2012.

Demographic features of the patients were registered on
a questionnaire form. Patients included in the study were
those hospitalized and who suffered from acute bronchi-
olitis during the previous week before admission and who
did not develop bronchiolitis during the hospital stay due
to other reasons.

Bronchiolitis were stated in patients with a constellation of
clinical symptoms and signs including a viral upper respi-
ratory prodrome followed by fever, nasal discharge, dry,
frequent cough, increased respiratory effort and wheezing
in children less than 2 years of age [11,21].

Baseline observations including temperature, oxygen satu-
ration, respiratory and pulse rates were recorded at the time
of admission and daily thereafter in all participants. Total
leukocyte counts with differential and C-reactive protein
(CRP) levels were studied in all patients. Chest radiographs
of all cases were evaluated by a pediatric radiologist.

Daily dyspnea score (Table 1) was assessed in all patients
by using symptom score on a scale from 0 to 10 based on a
clinical scoring system according to Kristj’ansson et al [10].
Children with dyspnea score from 0 to 3 were considered
as a mild bronchiolitis, with score 4-6 as a moderate and
with score 7-10 as a severe bronchiolitis.

The following investigations were performed within 24

hours of admission: full blood count, chest x-ray and
pulse-oximetry.
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Table 1. Dyspnea Score

condition alert/quietly sleeping

Respiratory 0 2
rate normal < 40/min slightly increased 40 - 60/min clearly increased > 60/min
XYIEN | > 95% in room air 92-94% in room air < 922/{];2.2?;)3 glr’o‘)’(;ggid for
Wheezing none audible with stethoscope audible without stethoscope
Retractions none mild-moderate severe
General not affected: moderately affected: severely affected:

Irritable or agitated

lethargic, poor feeding

Acute and convalescent serum samples were tested by
ELISA for IgM and 1gG antibodies to RSV, Cpn and
Mpn. Positive results were defined by a significant an-
tibody response in specific [gM or a 4-fold increase in
1gG titer in paired serum samples. A positive infection
was defined either in a single test or in paired sera taken
2-3 weeks apart.

Children <2 years of age with impaired general state or
fever >38.3°C, extensive crepitations, extended sibilant
rhonchi and prolonged expiration on auscultation, apnea,
and dyspnea or tachypnea (respiratory rate >50 for infants
1-11 months and >40 for infants 12-24 months) who were
hospitalized were eligible.

Infants with extended crepitations on auscultation and
bronchopneumonic infiltration in posteroanterior lung
X-ray without sibilant rhonchi and prolonged expira-
tion were defined as pneumonia and not included in
the study.

The data assessed and recorded on the study form in-
cluded: date of the study initiated for the patient, age
andsex of the patient, duration of symptoms, risk fac-
tors such as prematurity, low birth weight, history of
previous bronchiolitis, presence of asthma, allergy and
/or atopic dermatitis in parents and cigarette smoking
in the family.

Children included in the study were divided into age groups
of 0-6 months, 7-11 months, and 12-24 months.

The results have been analyzed by the SPSS Statistics
versions 16.0. p<0.05 has been considered as significant
difference.

Results and their discussion. Thirty sevenchildren under two
years of age were studied. Their median (range) age was 11.86
month (age distribution from 3 to 23 months). Distribution of
the patients according to their age is shown on Fig. 1.

In 19 patients out of 37 (51.35%) etiological diagnosis
was established and in 18 patients (48.65%) no pathogens
were found (Fig. 2).
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1m0-6 month

49%
2m6-12 month

3 12-24 month

Fig. 1. Age distribution of the patients

1w Atypical Pathogen
2mRSV

3 No pathogen

Fig. 2. Distribution of the pathogens

Patients were grouped according to pathogens in three groups:
in group | was included patients with atypical pathogens -
Chlamydophila pneumoniae and Mycoplasma pneumoniae;
ingroup Il patients with RSV; in group I11 patients with mixed-
infections with Chlamydophila pneumoniae, Mycoplasma
pneumoniae and Respiratory syncytial virus.

Group | involved 11 patients, who had either Chlamydo-
phila pneumonia or Mycoplasma pneumonia or their co
infections. In this group the median age was 12.87 (age
range from 6 to 23 months).

Group |1 involved 8 patients with RSV, their median age
was 11.62 (age range from 5 to 19 months), who had either
RSV or its coinfections with Chlamydophila pneumoniae
or Mycoplasma pneumoniae.

Group 111 involved 7 patients, who had co infections of
Chlamydophila pneumoniae, Mycoplasma pneumoniae and
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RSV. Their median age was 10.28 (age range from 6 to 16
months). Co-infection with two or more pathogens was pres-
ent in 7 samples (18.9%). Two pathogens were detected in 6
(16.2%) samples, three pathogens in 1 (2.7%) sample.

Median birth weight in the whole grope was 3147 grams
(range from 2100 g to 4700 g), in atypical bacteria group
3136 (range from 2300 g to 3900 g), 3175g in RSV group
(range from 2000 g to 4700 g) and 2900 g in mixed-
infection group (range from 2600 g to 3600 g).

The median gestational age in the whole group was 38.21
weeks, in atypical pathogen group 38.0, in the RSV group
37.75 and in the mixed infection group 37.57.Twenty
three (63%) of infants were male. Mother median age was
24.79 years. Sixty five percent of infants were exclusively
breastfed for the first six months of life and 73.6% were ever
exposed to household tobacco smoke. Thirty one percent of
infants had parents with allergic disease (asthma, allergic
rhinitis, atopic dermatitis).Sixty seven percent of infants
had a history of prior wheezing (Table 2).

There was no significant difference in age between in-
fants presenting with bronchiolitis associated with different
pathogens, although in group Il infants with RSV were
youngest (11.62 vs. 12.87 in group I).

All infants in all groups had cough as the chief presenting
complaint, followed closely by temperature, tachypnea
and wheezing. Infants with RSV were more likely to have
a prior history of wheezing than those with atypical patho-
gens (77.7% in RSV group vs. 54.5% in atypical pathogens
group, p<0.05). Infants with RSV were more likely to be
hospitalized in previous months (62.5% in RSV group vs.
36.4% in atypical pathogens group, p<0.05).

Overall, 57.9% (n = 11) of children had mild disease, 31.6%
(n=6) moderate disease and 10.5% (n=2) severe disease.
Children with RSV were more likely to have moderate
and severe than mild disease (62.5% vs. 27.3%, p<0.05)
compared to children without RSV infection, whilst chil-

dren with Chlamydophila pneumonia and Mycoplasma
pneumonia infection were more likely to have mild than
moderate disease (72.7% vs. 37.3%, p=0.05).

Infants with RSV had higher bronchiolitis severity scores
(Fig. 3) with a median of 4.89 vs. infants with atypical
pathogens (median 3.37, p<0.05) and vs. infants with
mixed-infections (median 3.57, p<0.05).

4,89

3,37 237

RSV Cpn, Mpn Mix-infections

Fig. 3. Bronchiolitis severity score by pathogens

Mean duration of hospital stay for patients in atypical
pathogen group was 6.90 days, in RSV group 6.5 days and
in mix-infections group 5.33 days. The difference between
the groups was not significant.

We were able to contact the parents of all patients after
discharged from hospital for a telephone interview. Infants
with RSV were most likely to have wheezing episodes after
hospitalization to compare patients with atypical pathogens
(average 2.65 in atypical pathogens group vs. 3.25 in RSV
group, p<0.05).

Bronchiolitis is a leading cause of acute illness and hospi-
talization in young children. Bronchiolitis is an acute lower
respiratory tract infection caused by different viruses, with
coughing, wheezing and poor nutrition as the major symp-
toms. A substantial proportion of children will experience at
least one episode with bronchiolitis, and as much as 2-3%
of all children will be hospitalized with bronchiolitis dur-

Table 2. Baseline characteristics of the study population

. Total Atypical bacteria RSV Not found
Characteristics n=37 P n=11 =8 =18
Age (mo) 3-23 6-23 5-19 3-18
Median 11.86 12.87 11.62 11.38
Birth weight 2000-4700 2300-3900 2000-4700 2100-3650
Median 3147 3136 3175 3141
Gestational age 36-40 37-39 36-39 36-40
Median 38.21 38 37.75 38.55
Breast feeding, N (%) 24 (65) 7 (64) 5 (63) 12 (66)
Atopic parent, N (%) 17 (44.7) 6 (54.5) 3(37.5) 8 (44.4)
Self atopy, N (%) 12(32.4) 1(9.1) 5 (62.5) 6 (33.3)
Passive smoker, N (%) 27 (72.9) 8 (72.7) 8 (100) 11 (61.1)
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ing their first year of life [17, 18]. Bronchiolitis is the most
common reason for hospitalization of children in many
countries, challenging both economy, area and staffing in
pediatric departments. Respiratory syncytial virus is the
most common virus causing bronchiolitis, occurring in
epidemics during winter months. Approximately, 75% of
bronchiolitis cases occur in children younger than 1 year of
age and 95% in children younger than 2 years of age, with
the peak incidence at 2-8 months of age [1,12].

According to the data collected at our site, the most com-
mon pathogen in single infections was RSV (21.6%). This
finding is consistent with several studies conducted in chil-
dren younger than 2 years hospitalized due to acute bron-
chiolitis. The frequency of RSV positive LRTI was found
as 17.5-66% in children hospitalized in developed countries
and as 15.2-50% in developing countries [5,6,14].

Published literature states that Chlamydophila pneumonia
and Mycoplasma pneumonia are well-recognized causes
of community-acquired pneumonia in older children and
adults, but less common causes in preschool children, al-
though few studies have examined prevalence in this age
group [3,8,17]. There are a few studies that investigated
prevalence of atypical bacteria in children with bronchi-
olitis and in these studies the prevalence rate is 10-19.46%
[3,10,16].Thus our findings that Chlamydophila pneumo-
niae and Mycoplasma pneumonia could be detected in ap-
proximately 29.7% of all children with bronchiolitis is im-
portant and has potential implications for the management,
given that current treatment guidelines for bronchiolitis in
this age group do not include macrolide antibiotics.

Our results showed that taking into account the various etiolo-
gies, the differences in clinical manifestations and severities
were statistically significant. Children infected with Chlamy-
dophila pneumoniae and Mycoplasma pneumoniae had less
severe bronchiolitis than those infected with RSV. These find-
ings are similar to the studies from Brazil [2] and USA [13],
but contrast with one from Thailand [20], which showed that
children infected with RSV had no more significantly severe
disease to compare to other pathogens.

In accordance with previous studies [2] co-infection was
not associated with the disease severity: mean severity
score in atypical pathogen group was 3.37, in RSV group
4.87 and in the mixed infection group 3.57.

In summary, we have shown a high prevalence of Chla-
mydophila pneumoniae and Mycoplasma pneumonia in
children under 2 years of age with bronchiolitis. Even
without assessing the role played by ‘typical’ viruses, we
have highlighted the complexity of viral/atypical bacterial
epidemiology in bronchiolitis in this age group. Although
detection of pathogens using more sophisticated methods
(e.g. PCR) will provide much useful information, our data
will also provide the bases for management challenges.
Overcoming these challenges will be necessary to accu-
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rately direct resources,treatment and preventive strategies,
particularly in the age group where bronchiolitis accounts
for higher rate of morbidity and mortality.
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SUMMARY

MYCOPLASMA PNEUMONIAE AND CHLAMYDO-
PHILA PNEUMONIAE IN HOSPITALIZED CHIL-
DREN WITH BRONCHIOLITIS

1Zirakishvili D., 2Chkhaidze 1., *Barnabishvili N.

!ashvili Central Children Hospital; 2Thilisi State Medical
University; 2 “Test-Medical House” Diagnostic Centre,
Thilisi, Georgia

Bronchiolitis is an acute lower respiratory tract infection in
early childhood caused mainly by different viruses. Etiology of
bronchiolitis have been studied in different environments and
populations. Respiratory syncytial virus (RSV), human Metap-
neumovirus (hMPV), human Bocavirus (hBoV), human Rhino-
viruses (hRV) have consistently been shown to predominate.
Few studies however have attempted to determine whether
other pathogens, particularly Mycoplasma Pneumoniae (MP)
and Chlamydophila pneumoniae (CP), are associated with
bronchiolitis in children under 2 years of age.

The aim of this study was to determine the prevalence and
clinical features of MP and CP in children under the age of
2 years presenting to the lashvili Central Children Hospital
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in Thilisi with various severities and clinical manifestations
of bronchiolitis. Acute and convalescent serum samples
were tested by ELISA for IgM and IgG antibodies to RSV,
CP and MP.37 children under two years of age were studied.
In 19 patients out of 37 (51.35%) etiological diagnosis were
established and in 18 patients (48.65%) no pathogens were
found. 11 patients (29.72%) had either CP or MP and 8 patients
(21.62%) had RSV. Children infected with CPand MP had less
severe bronchiolitis than those infected with RSV. Co-infection
was not associated with disease severity. There were no statisti-
cally significant differences between groups with respect to
length of hospital stay. Our study underlines the importance of
atypical bacterial pathogens in acute bronchiolitis in children
under 2 years and highlights the complex epidemiology and
clinical features of these pathogens in this age group.

Keywords: Mycoplasma pneumoniae, Chlamydophila
pneumoniae, Respiratory syncytial virus, Bronchiolitis.

PE3IOME

MYCOPLASMAPNEUMONIAE 1 CHLAMYDOPHILA
PNEUMONIAE ¥ TOCITUTAJU3UPOBAHHBIX
JIETEM C BPOHXHOJIUTOM

Bupaknmsuian JT.A., Uxangze U.T.,
Sbapuadumsuiu H.O.

H]enmpanvnas demckas kiunuyeckas 6onvHuya um. M.
Haweunu, >Tounucckuii 20Cy0apcmeenbill MeOUYUHCKULL
yhusepcumem, *Juaznocmuveckutl yenmp “‘Tecm-0om
epaueu”’, Tounucu, I'pyszus

[{enbro JTaHHOTO HCCIEAOBAHUS SBUIOCH ONMPEACIUTh
pacrnpoCcTpaHEeHHOCTh U KIMHUYECKHE OCOOCHHOCTH
MP u CP y nereit B Bo3pacTe 10 2 JeT ¢ pa3In4HOMN
CTCIICHBIO TAXCCTH U KIHMHHUYCCKHUX HpO}IBJ’IeHI/Iﬁ
OpOoHXHMOIUTA.

OcTpble 1 KOHBAJIECLIEHTHBIE 00pa3Ibl CBIBOPOTKU H3yde-
Hbl MeTtoioM ELISA nmst IgM u IgG anturen k RSV, CP u
MP. UccnenoBano 37 neteit B Bo3pacTe JI0 IByX JieT. Y 19
(51,35%) marmeHTOB 13 37 STHOIOTHYCCKUI AUArHO3 ObLI
ycraHoBJIeH, B 18 (48,65%) ciyuasix BO3OYIUTEIIH HE BBISB-
neHbl. Y 11 (29,72%) natmentos u3 19 obHapysxens! CP unmm
MP,y 8 (21,62%) - RSV. V nereii ¢ CP u MP GpoHxuonutom
3a00J1eBaHMe TIPOTEKAJI0 MEHEE TSDKENO, YEM Y MAllMEHTOB C
RSV. Mukct-undpekius He Obuia CBsI3aHa ¢ 00Jee THKEIbIM
TedeHreM 3a0oseBanust. CTaTMCTHYECKH 3HAYUMBIX PA3IHUHi
MEX/y TpyIIIaMHi B OTHOILIEHHUH TPOAOIKUTEIBLHOCTH TIpe-
ObIBaHMS B CTAIOHAPE HE OOHAPYIKEHO.

Pe3ym>TaT1)1 HCCIICI0OBAHNA BBIABUINW 3HAYUMYIO POJIb
Mycoplasma pneumoniae u Chlamydophila pneumoniae mpu
OCTPOM OpPOHXMOJIUTE Y IETeH B BO3pACTE A0 2 JIET U HEOTHO-
POAHOCTD SMUAECMHUOJIOTUN U KIIMHUYCCKUX OCO6€HHOCTeI>i
yKa3aHHBIX MUKPOOPIaHW3MOB B 3TOM BO3PACTHOM rpyriIe.
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HOBEJEHYECKUE 2OPEKTBI OKCUJATUBHOI'O CTPECCA

Carunanze H.A., Cakanaeannse P.B., Murarpapus H.IL.

Tocyoapcmeennvitl ynusepcumem um. Axaxus L{epemenu, Kymaucu;
Llenmp sxcnepumenmansroti 6uomeouyunst um. M. Fepumaweunu, Tounucu, lpysua

YCTOMYNBOCTD K CTPECCY SIBIETCS OAHUM U3 BaKHEUIINX
TIOKa3aTeNnel )U3HeCIOCOOHOCTH OpPraHu3Ma U, €CTECTBEH-
HO, YTO BBIICHEHHE MEXaHU3MOB, ()OPMHUPYIOIIUX 3Ty
YCTOHYMBOCTE, IMeeT (pyHIaMEeHTaIbHOE 3HaYeHue [ 12].

HM3BecTHO, YTO OKCHIATHBHBINA CTPECC BOBJICUEH B Pa3BUTHE
MHOJKECTBA MTATOJIOTMYECKUX ITPOIIECCOB; BMECTE C TEM OH
UTpaeT 3HAYMTENFHYIO POJIb U B Iporeccax (pu3noIoru-
YEeCKOH ajanTaluy U perylInpoBaHUH BHYTPUKICTOUHOMN
TPAHCIyKIINU CUTHAJIOB.

[Momararot, 4to HamboIee MpUeMIEMON nepUHAIIEH
OKCHIATHBHOTO CTpecca SBISCTCS CICAYIOMIEee: «COCTOs-
HUE, KOTJ]a OKCUIATUBHBIC TIPOIIECCHI TOBICIOT HA/l AHTH-
OKCHJIATHBIMH CHCTE€MaMH, BTOPHYHO 10 OTHOIICHHIO K
HapyIIeHHUIO OaaHca Mex Iy Humm» [11].
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Omnpenenenne cOCTOSHUS OKCHAATUBHOTO CTPECca MMEET
MIPUHIMINAIBHOE 3HaY€HNE HE TOJIBKO C TOYKH 3PEHHS UC-
CJIEZI0BAHMSI MHOTHX 3a00JIEBaHHI, HO U 1715 TIOBBIICHUS 3¢~
¢exrnBHOCTH nX nedenws [ 11]. CormmacHo Teopuu D. Harman
[4,5], okcuaaTUBHBIN CTPECC UTPAET BAXKHEUIIYIO POJIb B
Pa3BUTHH ITPOLIECCOB CTAPEHHSI, OfHAKO NalbHEHIIee pas-
BUTHE 3TON TEOPUH, KaK HA CTPAHHO, IPUBEJIO K PE3yIIbTa-
TaM, KOTOpbIE CBUETEIBCTBYIOT, YTO CBOOOIHBIE PAANKAIIBI
MOTYT BHECTH CYIIECTBEHHBIH BKJIAJ B IOAJEPKAHUU
MeTabOIMYECKHX HPOLECCOB U CIOCOOCTBOBAThH YBEINH-
YEHHIO MPOAOIDKUTEIHHOCTH XXHU3HU [8]. DTOT 3ddexT
M3BECTEH MO Ha3BaHUeM ropmesnca (hormesis), KOTOpBId
6azupyercst Ha IPUHIHIE CTUMYINPOBAHUS BOCCTAaHOBH-
TEJIFHBIX MTPOIIECCOB C UCIONB30BAHNEM ITOBTOPSIOIINXCS
CTPECCOBBIX BO3JAEHCTBUN HHU3KOrO ypoBHS. OmgHON M3
MIEPBBIX HOMBITOK TAKOTO ITOX0/a OBLIO MCIIOIb30BaHNE
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MOBTOPSIOIINUXCS TEPMHUUECKUX IOKOB, TPOBOJMMBIX Ha
KYJIbTyp€e YeJIOBEUECKUX KIIETOK, PE3YyJIbTaThl KOTOPHIX
MOKa3aJjy, YTO MCIIOJIb30BaHNE TOPMETUYECKOTO MOIX0/1a
B FTEPOHTOJIOTHUECKHX UCCIIEOBAHUSIX HOCUT BEChbMa MHO-
roobematommuii xapakrep [7]. @ynaamenTansHON O6a30i
JUTS IOHUMaHUsl (PeHOMEHA TOPME3HCa SBJISCTCS MOHSITHE
«J103a-0TBET», KOTOPHI MOKA3BIBAET CTUMYIUPOBAHUE
BOCCTAaHOBHTENHHBIX MPOLIECCOB MPH HU3KHX J103aX U UX
WHTUOMPOBaHUE NPHU BHICOKKX. IMeeTcs npeanonoxxeHue,
YTO OKCUJIATUBHBIA CTPECC MOXKET BHECTHU CYLIECTBEHHBIN
BKJIa/l B HApYIICHUE MPOoLeccoB 00ydeHus 1 namsTu [6].

[enbio vccienoBaHus IBIUIOCH H3ydeHHUE B PEeKTa OKCHIa-
THBHOTO CTPECcCca HIU3KOTO U BRICOKO YPOBHS Ha TIOBEICHHE
0eJbIX KPBIC B MHOTOXO/I0BOM JIA0OMPHHTE.

MarepuaJ U MeTOAbl. DKCIIEPUMEHTHI MPOBOIUIUCH
Ha Oenbix kpbicax (n=30) Becom 250-300 . B kauectBe
SKCIIEPUMEHTANbHON MOJENN OKCHUAATUBHOIO CTpecca,
MHIyIIMPOBaHHOTO TepokcuoM Bonopoaa (H,0,), uc-
noJsp30Bau nepopansHoe BBeaenue 0,1 u 0,2% BogHOTO
pacteopa H,0,, koTopblii BMECTO UTheBO# BO/IBI 1aBajIu
JIBYM TpyIlllaM >KHUBOTHBIX B TE€UEHHE 25 JHEH 10 Hadaia
MOBEJCHYECKUX 3KCIIEPUMEHTOB M B Mpoliecce IKCIepu-
MeHTOB (7-8 maHel) mo ux 3aBepuieHus. | rpynma (n=12)
nomyyvana 0,1% pactop, Il rpynma (n=12) — 0,2% pactBop.
Hcnonp30Banu nepekuch BOJOPOAA MHUINEBOTO KauecTBa
(Wellness, 35% food grade H,0,). KourponbHyto rpymimy
(n=6) cocTaBUIM UHTAKTHBIC )KUBOTHBIE.

C 26 nus xxuBotHele | u II rpynn HaunHamy oGydaThbes B
MHOTOXO/IOBOM JIAOUPUHTE OMPE/IEICHUIO ONTUMAIbHON
TPAeKTOPUU JBMXKEHHUA JUIS MOMAaHUA B SIIHUK-THE3H0

(puc. 1).

Puc. 1. Koncmpyxkyus mno2oxo006020 1abupunma

OOuMii BU UCIIOB30BAHHOTO JIAOMPUHTA IPEACTABIICH
Ha puc. 1. JIJaOUPHHT COCTOMUT U3 OTAEIBHBIX MOCTKOB
(BbicoTO# 30 cM.), YTO JTa€T BO3MOXKHOCTD JIETKO Me-
HSTh €ro KOH(QUTYpaluio, yCIOXKHATh WM YIpOIIaTh
peliaeMyio 3aaaqy — NorajgaHue B SUUK-THe3/10. [Ipu
HEePBBIX MyCKaX )KHBOTHBIX 110 JaOUPUHTY (TIEPBBIN JeHb
00ydYeHHsI) UM OOBIYHO ITOMOTAIOT B HAXOXKICHHHU OITHU-
MaJIbHOM TPA€KTOPUHU ABUKEHUS OT CTAPT-IIIOUIAKH 10
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AIUKa-THE3/1a, a B JAJIbHEHIIEM OHU OOy4YaloTCs yKe
CaMOCTOSITEIBHO, METOOM NMpo0 U omuOOK. ONBITHI
MPOBOJATCS 03 MUIIEBOIO MOJKPEIUICHHUS, CTUMYIIOM
JUTSI IOMCKA TIYTHU CIYXKUT N30aBJICHHE OT HEATOJIOTHYe-
CKHMX YCJIOBUH. YCIIOBUS B 9KCIIEPUMEHTAIbHON KOMHATE
(OCBeNIEHHOCTh, PACTIONIOKEHUE MPEIMETOB U T.J.) J0
MOJHOTO 3aBEPIICHUS dKCIIEPUMEHTOB COXPAHAIUCH
cTporo Hem3MeHHbIMHU. OIleHKa TEeCTUPOBAHMS IPOBO-
JUIachk MO JIBYM MOKa3aTesiM — YHCIO COBEpIIaeMBIX
omKnOO0K (OTKIOHEHHH OT ONTHUMAIbHOW TPACKTOPHUH
JIBIJKEHHUS) U BPEMEHH, 3aTPauuBaeMOro Ha MPOX0OXKie-
HUE OT CTapT-IUIONIAAKH 10 AIKKa rHe3aa. Peructparuro
yKa3aHHBIX TOKa3aTelell HauMHalu CO BTOPOTO AHSA
o0yueHus, TaK Kak B MEPBBIA JI€Hb OOJNBIINHCTBO U3
JKUBOTHBIX MOJIy4aJIo IOMOIIL OT 3KCIIEPUMEHTATOPA.

JIOCTOBEPHOCTH pa3sHULIBI MEXKAY IOIYYEHHBIMU PE3Yilb-
TaTaMM OLIEHUBAJH 10 KpuTeputo CThIOACHTA.

Pe3ynbTarhl M HX 00cyskaeHHe. AHAIN3 MOJTYYEHHBIX
JIaHHBIX ITOKa3aj, 4TO CTAaTUCTHYECKU JOCTOBEPHOH
pasHUIBI B IIpoliecce 00yUYEeHHsI TPOXOKIESHHIO MHOTO-
XOJOBOTO JTAOMPUHTA C TOYKH 3PEHUS YMEHBIICHUS
KOJIMYEeCTBAa COBEPIIAeMBIX OMHUOOK (OTKIOHEHHII OT
ONTUMAaNIbHOW TPACKTOPHUM JBHKEHHUS) MEX]Y YKa3aH-
HBIMH BBIIIE TPyTIIaMH He BIsIBIeHO. Ha ceapmoil neHn
oOyueHus (1Mo NATh MYCKOB B JICHb) MPAaKTHYECKH BCE
JKUBOTHBIE MPOXOJIMIH JTAOUPUHT Oe3 eqUHON OINOKH.
Ho mpunnunuansHo Apyras kapTuHa HaOiroganach C
TOUKH 3PEHHS BPEMEHH, KOTOPOE >KMBOTHBIE TOH MU
WHOMW IpyIIIBI, B CPEIHEM, 3aTPAYMBAIIN Ha IPOXOXKICHUE
nabupuHTAa.

I'paduk, npencraBieHHbI Ha pUC. 2, TOKA3bIBAET H3Me-
HEHHE BPEMEHHU NPOXOXKACHUS JTaOUPUHTA KUBOTHBIMHU
KOHTPOJILHOM I'PYIITbI, HAYMHAS CO BTOPOTO JTHS 00yUeHus,
KOTOpBIC B CTaJIUU «aBTOMAaTU3HMPOBAHHOI0» MOBEACHUS,
Ha CEJbMOH JIeHb TECTHPOBAHMS MPOXOIAT JAaOUPUHT B
cpenaHeM 3a 20-22 cexyHABI M TOT K€ TMOKa3aTelb s
JKABOTHBIX IIEPBOM 3KCIIEPUMEHTAJIbHOU IPYIIbI, KOTO-
pBIe TOJIBEPraJIuCh OKCUJJATUBHOMY CTPECCY OT BBEJCHUS
0,1% pactBopa mepokcuaa Bogopoaa. CpenHee BpeMs
MPOXOX/ICHUS TAOMPHHTA B JAHHOMU IPYIIIE B «aBTOMaTH-
3UPOBAHHOM» pexume cocTaiseT 11-12 cek.

Pa3H14ua MEXKAY STUMHU IMMOKA3ATCIIAMU 110 YKa3aHHBIM JIBYM
rpynnaM craTuctTuuecku qoctoBepna (p<0,05).

Oka3anoch, 4TO )KMBOTHbBIE, KOTOPbIE MOJBEPTIUCH
CTPECCOTCHHOMY BO3/ICHCTBUIO XPOHUYECKUM BBEJICHUEM
HEePEKUCH BOJOPO/Ia, CYIIECTBEHHO IOBBICHIIU CBOIO TTOBE-
JICHYECKYI0 aKTHBHOCTb. [10 CpaBHEHHIO C KOHTPOJILHBIMU
JKUBOTHBIMU OHM BeJIM ce0sl Ha dcTakanax JiaOMpuHTa
BEChbMa XXMBO M DHEPIMYHO M K KOHILY CEIbMOTO JTHS Jia-
OMPHMHTHBIX CECCHH, 0€30MIMO0YHO MPOXOIUIN BECH Ty Th
JI0 sIIMKa-rHe3/1a, MPAaKTUYEeCKU, B J1Ba pasza ObicTpee
KOHTPOJIbHBIX.
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KaxoBsl ke pesynbrarsl, noayueHHsle Bo Il sxkcniepumen-
TaJbHOW TPYIIE, )KUBOTHBIE KOTOPOH, 10 CPABHEHHIO C
HIEPBOH TPYTINIOH, TToMTy4any Boknyto nosy H,O,?

Kak nokazano Ha puc.3, 10 ceIpbMOro 1Hs TECTUPOBAHUS
MIOBEACHUE JKUBOTHBIX 3TOM I'PYyMNIBI HE OTIMYAIOCH OT
MIOBE/ICHHUS KOHTPOJBHOW, HO HaYWHas ¢ BOCBMOTO JHS,
OHH PE3KO YMEHBIIMIN MIOBEJCHYECKYIO aKTUBHOCTD M Ha
MIPOXOXKJICHHUE TAOWPHUHTA UM MOTPEOOBAJIOCh B CPETHEM
55 cek, a Ha 9 nenb — 80 cek, YTo, MPUMEPHO, B 8 pa3 mpe-
BBIIIIAET BPEMS, 3aTpadnBacMoOe Ha Ty e 3az1ady, | sxcre-
PUMEHTAIBHOM TPYIITON U B 4 pa3a — KOHTPOJIHHOI.

AHamm3upys MEXaHU3MBI HHIYIIHPOBAHHOTO MEPEKHUCHIO
BOIOPOAA OKCHAATHBHOTO CTpecca B in-vitro MOAEINSX
Coyle CH. [2] npumien K BEIBOAY, YTO B €T0 Pa3BUTHH 3a-
JIEHCTBOBAHBI CUCTEMBI CHHTa3bl okcuaa azora (NOS) u
NADPH-okcuaaspl, KOTOpbI€E, 110 CYTH, CITy>KaT UCTOYHU-
KOM YBEJIHUYCHHS PEaKTUBHBIX (DOPM KHCIOPOA.

Hanuuue nutonpoTeKTOpHOro CBOMCTBA OTBETOB Ha CTpEC-

cOBBIe (DaKTOPBI BBI3BAJIO IIMPOKHH HHTEPEC K CO3aHUIO
(hapMaKo-areHToB, CIIOCOOHBIX WHAYLIHPOBATH CTpPECC-
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peaKIyy, OAHAKO UX YPOBEHb HE JOJDKCH BBIXOAWTH 32
TIPEAEIbl TOPMETHUECKUX PEaKnuii.

AHaNu3 MOTyYeHHBIX Pe3yAbTaTOB MO3BOJISIET 3AKITFOYHTh,
YTO B MPOBEACHHBIX HKCIEPUMEHTaX HaOIromaeTcs mo-
BEICHYECKOE MPOsBICHNE PeHOMEHa TopMmesnca. Becbma
CYIIECTBEHHOE ITOBBIIICHNE ITOBEICHUSCKON aKTUBHOCTH,
HaINpaBJICHHOW Ha M30aBJICHUE OT HEATOJIOTHIECKOTO
COCTOSIHUS JKHBOTHBIX IOCJIE OKCHIIATHBHOTO CTpecca,
BBI3BAHHOTO BBEJECHHEM IEPEKHCH BoAopona (mepmas
rpylina), Mo HAaleMy MHEHHIO, YKa3bIBaeT Ha TO, YTO
JI03a HAHECEHHOTO CTPECCOBOTO BO3ICHUCTBHS OKa3aiach
B TIpeAesiaX CTHUMYJISIUN TOPMETHIECKIX MEXaHHU3MOB.
[oBrImeHne k€ NO3BI BO3MEHCTBYS (Tpyma 2), BUIAMO,
BEBIBEIIO HAa YPOBEHBb UX WHTHOMpoBaHus. [IpruMepHo aHa-
JIOTHYHEIE JaHHBIE OBLIH MTOTY4IeHBI paHee Ha IPpo30(dmiax,
CKOPOCTB TI0JIETa KOTOPHIX TI0CJI€ HAHECCHNS OKCHIATHB-
HOTO CcTpecca MEePeKIChi0 BOAOPOa, 0 JAHHBIM aBTOPOB,
ObLIa «apamMaTudHo moBbIeHay [3]. Eme panee, omsaTs ke
Ha po3odriiax, MOKa3aHo, YTO THIEPTEPMHUIECKOE Ipe-
koHuIonrpoBanue (36°C B TeUeHHEe OHOTO Yaca) TaKKe
MTOBBIMIAET UX JIOKOMOTOPHYIO akTHBHOCTH [ 10]. [Tomumo
9TOTO, OKA3aJ0Ch, YTO CTPECC HHU3KOH O3B MOBBICHI U
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NPOJOKUTENBHOCTD XU3HU Apo3o¢uin [1]. IMonararor,
410 3TOT P PEKT TOCTUTACTCS 32 CUET AKTUBAIIMHU OCIIKOB
TEIUIOBOT'O II0KAa U UX MIANECPOHHON (DYyHKIIMHU, B PE3yIib-
TaTec Y€Tro NPOUCXOAUT periapalusa HE TOJIBKO HAHCCCHHBIX
CTPECCOM MOBPEXJCHNUH, HO U UMEIOUIUX MECTO JI0 Ha-
HECEHMS CTPECCOTeHHOTo BO3AeHcTBU [1]. @yHKIMOHN-
pOBaHKeE yKa3aHHOTO MEXaHH3Ma 00BIYHO aCCOLMUPYIOT C
MPOAYIUPOBAHUEM OKCHIa a3oTa [9].

I/ICXOI[}I M3 BBIIIEHU3JIOKECHHOI'0, CJICAYCT 3aKIHOUYNUTh, YTO
MPOBEACHHBIC SKCIICPUMEHTEI Ha 66J'II)IX KpbICax IMoKa3ajin
BO3MOXXKHOCTbh HaOJIOICHHs NOBEIeHYeCKOW MaHudecTa-
1087040 (beHOMeHa ropMmesuca, 4ro, B OTIIMYUC OT IKCICPH-
MEHTOB Ha Jpo30duiax, IpeAoCTaBIseT HEU3MEPUMO
OO0JBIIE BOBMOXKHOCTH JIJISI MAKCHMAJILHOTO PACKPBITHS
MEXaHNU3MOB OTOT'O ABJICHUSA, TCOPETUUCCKOC U ITPAKTUYEC-
CKO€ 3HAUCHUE YETO TPYAHO NEPEOLICHUTb.
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SUMMARY
BEHAVIORAL EFFECTS OF OXIDATIVE STRESS
Saginadze N., Sakandelidze R., Mitagvariya N.

Akaki Tsereteli State University, Kutaisi; 1. Beritashvili
Center for Experimental Biomedicine, Thilisi, Georgia

It is known that oxidative stress is involved in the develop-
ment of many pathological processes, but at the same time it
became clear that it can play a significant role in processes
of physiological adaptation. There are suggestions that
oxidative stress can make a significant contribution to the
disorders of learning and memory processes. This assump-
tion served as a basis of this study, in which we tried to
reveal the effects of low and high-level oxidative stress on
behavior of rats in a multi-way maze. As an experimental
model of oxidative stress, induced by hydrogen peroxide
(H,0,) we used oral administration of 0.1 and 0.2% aque-
ous solution of H,0,. It was found that animals treated
with 0.1% hydrogen peroxide, significantly increased their
behavioral activity and in the stage of “automatic behavior”
they passed all the maze twice as fast as animals from the
control group. But in case of 0.2% H,0O, locomotor activity
of animals decreased sharply and for maze passing they
spent in average 4-fold more time in comparison with the
control group.

In our opinion, the first dose of stress was within the range
of hormetic mechanism’s stimulation, but increased dose,
led to its inhibition, which is a classic manifestation of
hormetic effects of oxidative stress.

Keywords: oxidative stress, physiological adaptation,
hormetic effects.

PE3IOME

MHNOBEJEHYECKHUE 3®O®EKTbBI OKCUJIATUB-
HOI'O CTPECCA

Carunanze H.A., Cakangeanaze P.B.,
Murarsapus H.IL.

Tocyoapcmeennwiti ynusepcumem um. Axaxus Llepemenu,
Kymaucu,; I{enmp sxcnepumenmansHoti OUOMeOUyUuHbl UM.
U. Bepumaweunu, Tounucu, I'pyzus

I/I3BeCTHO, 4qTo OKCI/I}_'laTI/IBHHﬁ CTpPECC BOBJICUCH B Pa3BUTHC
MHOTHUX MaTOJOTUYECKUX MPOLCCCOB; BMECTE C TEM OH
HUI'pacT 3HAYUTCIbHYIO POJIb B Iponeccax (I)I/I3I/IOHOFI/I‘IG'
CKOM ajgarnTainuu. Hmeercs MMPCAIOJIOKEHUE, YTO OKCU A~
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TUBHBII CTPECC MOYKET BHECTH CYILIECTBEHHBIN BKJaJ B
HapylIeHHE MPOLIECCOB OOYUYESHHSI U MTaMSITH.

[ernbro viccenoBaHUs IBUJIOCH H3yUYeHHUE (B PEKTa OKCHIA-
THUBHOTO CTPeCCa HU3KOTO U BBICOKO YPOBHS Ha MOBEACHHE
OeJbIX KPBIC B MHOTOXO/I0BOM JIA0OUPHHTE.

B kauecTBe 3KkCIEepUMEHTAJILHON MOJEIN OKCUIaTUBHOTO
cTpecca, HHIYLIMPOBAaHHOTO HepokcuoM Bonopona (H,0,),
Hcnojb30Bany nepopansHoe BeeaeHue 0,1 u 0,2% BogHOTO
pactBopa HZOZ. Okazanocsk, 4To KUBOTHBIE, TIOJTYYaBIIIIE
0,1% nmepexucu Bonopoaa, CymeCTBEHHO MOBBICUIIA CBOIO

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSIIRNGO6(M LOSBLI6()

MOBEJICHYECKYIO aKTUBHOCTh U B CTaJUH «aBTOMaTH3Ma»
MIPOXOMIMIIM BECh JTAOUPHUHT B JIBa pa3a ObICTPEe KOHTPOJIb-
Heix. B ciygae 0,2% H,O, XKMBOTHBIC PE3KO YMEHBIIUIIN
MIOBE/ICHYECKYIO aKTUBHOCTD, M HA IIPOXOXKACHUE TaOUPHH-
Ta UM TPeOOBAJIOCh B CpeHEM B 4 pa3a OOJbIe BpEMECHU
B CPABHEHUM C KOHTPOJIbHOU IPYIIIION.

ABTOpBI IpeAnoIaraoT, YTo MepBas 7032 CTPECCOBOIO
BO3/ICHCTBHS OKa3aiach B peienax CTUMYIISILIUI TOPMETH-
YEeCKMX MEXaHU3MOB, a €€ MOBBIIICHHE, IPUBEIIO K UX HH-
THOMPOBAHUIO, YTO SBIISIETCSI KIIACCHYECKUM MPOSIBIICHHEM
TOPMETHYECKOro 3 (heKTa OKCUIATUBHOTO CTpecca.

M9boydyg

oJbopsizogmo LEMgLol Jiagzomo 989dHgd0

b. Lowobadg, @. Logobpgarodg, b. domsygs@os
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330935790 0mgm® @sbMmAOSAMAO0YE oA moy-

390bg dgLfogmomos @odsao s Jomsmo wmbols
oJboszog@o LE®gbol 989]@0 IHsgomligenosh
53000600 Jomo Ji3930L6 dobggom.

FVgomdo@ol bggobgom (H,0,) obwygzodgdyemo
mJlopsgogdo LE®gLol Lsgdldg®medgb@m dm-
Egmol Loboo godmoygbgdmems H,O,-0b 0.1 o
0.2%-0560 Fgo@blbodols 3g@m@sgy@o dgygebo.
>mdmhbs, MM 3bmggagdl, Mmdagdds doowgls
0.1%-0560 Fgogmdswols bggobyo, glodhbggom og-
dopesm J3930m0 5JBogmds ©s “sg3@mds@obdol”
LbEowosdo 2-x90 L{Mogse gomomwbyb dmenosh
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gbmggegods dgggmds dgediodgl  Jiggomo
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X3980b 3bmggagdl.
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sdmhbps 3m®mdgbyamo dgdsbobdgdol swdg@ols
doliBodygmotgdga Bodyemgddo, bogmem mbols
335G g0s (2-x 90 25bAws) 0F393L o3 dgJobobdy-
30l 06303009851, Mo Todmdmowy 96l mJlowsizo-
900 LEoglol d3m@dgbygmo 989]@ol gamsbogy®
3odmga gbols.

TEHAEHIUU U PUCKU CAMOJIEYEHUA B I'PY3UHN

Yanrtypus 3.T., Yymoypuase T.b., Eppamsnian B.M., Hemcuusepunze H.I'., Jyramsuiam H.I.

Tounucckuu eocyoapcmeeHHblill MEOUYUHCKUL YHUSepcumem, papmayesmuueckuti gpaxynemem, I py3us

EBponeiickas acconmanus mpou3BOIUTENCH Oe3perer-
TypHBIX nnpenapatoB (AESGP) Tepmun «camoneyeHue»
npeobpazoBaja B «OTBETCTBEHHOE CaMOJICUCHHEY.
KiroueBoil XxapaKTepUCTHKON CaMOJIEUeHHUsS SIBISETCS
OTBETCTBEHHOCTh OOJIBHOrO 3a cBoe 370poBbe. OT-
BETCTBEHHOE camoJileueHue, ompeaensemoe BO3 kax
«pa3yMHOE MPUMEHEHHUE NallMeHTaMHU JIEKapCTBEHHBIX
CPEACTB, HaXOJANIMXCS B CBOOOJHOW Mpomaxe, ¢ Ie-
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JIBI0 PO UITAKTUKY HITH JICUCHHUS "JICTKUX PACCTPOICTB
3I0pOBbs", B HACTOSINEE BPEMs SBISETCS OJHUM U3
HanOoyiee MPOOJIEMHBIX AaCIEKTOB OTEYCCTBEHHOIO
3npaBooxpaHeHus [3,6]. KimtoueBoil xapaxkTepucTukoi
caMoJieYeHHUs SBIISIETCS OTBETCTBEHHOCTh OOJIBHOTO 3a
cBoe 3710poBbe. OCHOBOW OTBETCTBEHHOrO MOJAXOAa K
CaMOJICUCHHUIO CIIYXKUT HAJIMYUE COOTBETCTBYIOMICH
uHpopmanuu. Bo-mepBriX, HEOOXOJUMO YETKO pasb-
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SCHUTB, KOTZla MOXXHO 3aHUMAaTbCs CaMOJICYCHHEM, a
KOTJ1a He00X0UMO 00paTUThCs K Bpady. [ paHb Mexay
STUMH CIIy4asiMH JIOJIKHA OBITh JOCTAaTOYHO MOHSITHOMN
Ui 60abHOr0. OUYeBUIHO, YTO MPH HAJIHYUHU JIIOOBIX
COMHEHUIl MalMeHTa Jy4Yllle OPUEeHTHUPOBAaTh Ha Lieje-
CO000pa3HOCTh BH3HUTA K Bpaudy. Bo-BTOpBIX, OOJIBHOTO
Heo0XoauMo MHGOPMHUPOBaTh 00 3P PEeKTUBHBIX U Oe3-
OIAaCHBIX 0Ee3peleNnTypPHBIX CPENICTBAX, KOTOPbIE MOTYT
OBITh UCIIOJIb30BAHBI JIJISl CAMOJICYEHHUS B TEX WJIM MHBIX
cutyanusx [4,7,12].

KoHuemnuuss oTBETCTBEHHOTO CaMOJICUEHUS JOIyCKa-
€T CaMOCTOSTENbHOE IPUMEHEHHE Oe3pelenTypHbBIX
CPEICTB JJIsl JICYCHHUS HEKOTOPHIX 3a00JIeBaHUi, KOTO-
pbie He TpeOyIoT BMEIIaTeNbCTBa Bpaya WIIM 10 KOTO-
PbIM 0OJILHOM YK€ MOJYy4YHnJI KOHCYJIbTallul MCEIUIIUH-
ckux paboTHHKOB. KoHeuHO, HUKakue COBETHI Apy3eil
WM 3HAKOMBIX HE€ MOI'YT 3aMCHUTH peKOMeHZ[a]_II/Iﬁ
Bpaya. JKenartesnbHO, uTOOBI Jaxe Oe3pelenTypHBIH
npernapar ObUI BIIEpBbIE pEKOMEHI0BaH CIIEHUATHCTOM,
UMCIONUM MEIUIMHCKOE MU (papMalneBTHYECKoe 00-
pasoBaHue. 3aTeM 000N UENOBEK, BHHUMATEIHHO
NPOYMTABUINKA MHCTPYKIHIO, COONIONAIOMINN ee PeKo-
MCHOAIUU U NIpe€AnrCcaHns Bpayda, CHOCO6eH CaMOCTOA-
TEJIBHO TI0JIB30BATHCS Oe3pelenTypPHBIM JIEKapCTBOM
0e3 0c000¥ yrpo3bl 370POBKIO.

Ha npakTuke HOHATHE CaMOJIEYEHHS BKIIOYAET TakoKe
JICUCHHE YJIEHOB CEMbU M 3HAKOMBIX, OCOOCHHO 3TO Ka-
caercs JieueHus JeTeid. OnHaKo, B CpPeACTBaX MacCOBOI
UH(OpMAIK HIMPOKO PEKIAMHUPYIOTCS JIEKAPCTBEHHBIC
CpeACTBa, Ha TEIEBUJCHHUU PAcTeT YMCIIO INepenad, Mo-
CBALICHHBIX BOIPOCaM 340POBbsA, YTO MPUBOAUT K 660'
KOHTPOJIbHOMY IPUMEHCHUIO JICKAPCTBECHHBIX CPEACTB
Hacenenuewm [1,12].

EBponeiickoe perunonanbaoe 6ropo BO3 B cBoeM cOOpHH-
ke crareil «HanuoHanbHas monuTuka B 00nacTu JeKap-
CTBEHHBIX CPEJCTB)» OTMEYaeT MPEUMYIIECTBa «camolie-
YCHUSD)» KaK AJ1d HOTpe6HTeJ’IeI7[, OKOHOMAIINX BpEeMsA Ha
MOCEIICHUE BPaya U MPHOOPETAFOIINX CEMEHHBIH OTIBIT IT0
JICUCHHUIO, TaK U IJ11 MCAUITUHCKUX paGOTHI/IKOB, KOTOPbIC
HOJIy4YaroT BO3MOXKHOCTb YIEJSITh OOlbliiee BpeMsl Halu-
CHTaM, ZleﬁCTBHTeHbHO HYXJAar0INUMCs B pPEKOMCH AAIIUAX
Bpaua. [Ipu TakoM Moaxo/ie K JISUEHHUIO, ECTECTBEHHO, He-
00X0MMO 00ecneYnTh 0e30MacHOCTh Oe3peenTyPHBIX
HpenapaToB, HOBBICUTH POJIb (hapMalieBTOB. KaK KOHCYJIb-
TAHTOB MOTpeOuTesNel; HHHOPMUPOBATH CHIECLUATICTOB U
HaceJIeHHe O TIPUMEHEHUH TaKHX Mperaparos.

B omny6nukoBannom B 1988 romy wmccnenosanun BO3
«Camoneuenue B EBpore» ormeyanoch, 4YTo MeIUIIMH-
CKHe pabOTHHMKH, M B IEPBYIO odepelb (apMmaleBThl,
HY)XJalOTCSl B PACUIMPEHUH 3HAHUH O CaMOJICYCHUH H
Oe3peLenTypHbIX Ipernaparax. B peanuzanuu KoHLEN-
MU «CaMOJICUCHHs» alTeyHble paOOTHUKH CTAJId OJHOM
U3 KJIIOYEBBIX (QUTYp, YHaCTBYIOLUIMX B JIEKAPCTBEHHOM
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obecnieueHnu HaceneHus. B 1994 rony BO3 npunsina peso-
mrowto «Poib hapMarieBTa B HOIEPIKKY HEPECMOTPEHHOM
ctpareruu BO3 B 0611acTy 1ekapcTBEHHBIX CPEICTBY», B KO-
TOPOI M 3aKperuiia 3a anTe4HbIMH PaOOTHUKAMH KJIFO4e-
BYIO POJIb B JIEKAPCTBEHHOM O0ECIICYEHUH U ITPU3BaJIa UX
MPEIOCTABIISITh « HACENICHHUIO MH(DOPMUPOBAHHYIO U O0BEK-
TUBHYIO KOHCYJIBTaTUBHYIO TIOMOIIb I10 JIEKAPCTBEHHBIM
CpeACTBaM M UX UCTOsIb30BaHMuO» [9,11].

EcrecTBeHHO, AN TPEAOCTABICHHS TaKOH MOMOLIM
norpedurento, QGapmaineBT IOKEH OBITH caM Ipo-
(dheccuoHanbHO HHGOPMUPOBAH, MOIydYas 3HAHHUS O
JIEKapCTBEHHBIX CPEJCTBaX W MOBBILIAS CBOI KBaJIU-
(buKkaiuio, 4To0bl OBITh CIIOCOOHBIM J1aTh aJCKBATHBIN
COBET U ONPEIENIUTH JIOJII0 CBOCH KOMIETEHTHOCTH B
TOM MJIM MHOM ciyuae. [ paHb MEXAy peKoMeHaanusi-
MU 110 BHIOOpPY caMoJIieueHHs] U PEKOMEHAALHUSIMU T10-
CelICHUs Bpada JOJDKHA OBITH COBEPIICHHO OYEBHIHA
Jutst ipoeccroHalbHOTO (papmalieBTa MpH U3yYEeHUHU
CUMITOMOB 3a0oJyieBaHusl noceTutess. [loTeHIanIbHO
(apmaneBT UMeeT HEOOXOAMMYIO KBaJIU(UKALUIO IS
BBITIOJTHEHUsI Tako# 3axauu [1,9,11]:

- IPeJ0CTaBIEHUE JIEKAPCTBEHHBIX CPEACTB U U3/EIHii
MEJIHMLMHCKOTO Ha3HaueHus: TpeOyeMoro KauecTsa;

- o0yueHHe MALUCHTOB MPAaBUWJIBHOMY IPHUMEHEHUIO Jie-
kapcTBeHHbIX cpeiacTB (JIC) u u3menuit MeTUIIMHCKOTO
Ha3HAYCHHMS;

- COTPYAHHMYECTBO C BpavyoM IIPU COCTaBJICHWH IUIaHa Qap-
MaKoTepanuH NalyenTa, THPOPMUPOBAHKE Bpaya O TprMe-
HsieMbIx narpeHToM JIC 6e3perenTypHoro oTIycKa,;

- KOHTpoab npumeneHus JIC Ge3penenTypHOro oTmycka
Ha OCHOBE IIOCTOSIHHOTO COTPY/IHHYECTBA C IALUEHTOM;

- BBelleHHe (hapMaleBTHUECKOrO JJOChe B 0a3y JAaHHBIX O
MalKeHTe U ero papMaKoTepanuu.

B 3amaum, nmocraBneHHble mnepen (apManeBTOM, TaKKe
BXOJUIT CUCTEMAaTH4YeCKOE MOBBIILICHUE YPOBHsI 3HAHUI (ap-
MarieBTa B 00J1aCT! (hapMaKOTEePAIiH JAHHOTO 3a00JICBaHYS,
ungopmarust o JIC, ncuxosnorus o0LIeHNs, Pa3BUTHE PHIHKA
JIC, cobmnronenue mpodeccroHaIbHON STUKH U KOH(UICH-
IUATLHOCTHU, CTAHJAPTU3AIMS U KOHTPOJIb [6,9].

®apmalneBT B paMKax CBOEH KOMIIETEHLIMH B CTallMOHA-
pax ¥ TMOJMKIMHUKAX JOJDKEH BBIMOIHATEH CIIENYIOINe
byHKIMH:

- OKa3plBaTh MOMOILL BpauaMm B BBIOOpE JIEKApCTB, Y4H-
ThIBas Kak 0e30macHOCTh, d(PPEKTUBHOCTh M KaueCTBO
JIEKapCTB, TaK U CTOUMOCTb JICUCHHS;

- obecrieynBaTh MalMEeHTOB MH(OpPMAIMEH O pelentyp-
HBIX mpemnaparax. Habmonare 3a ux npuMeHEeHHeM, 0Co-
0oe BHMMaHMe oOpalas Ha BBISIBICHHE W NPeNOTBpallie-
HHE 000YHBIX 3((PEKTOB JIEKAPCTB;

- CJIEANTH 32 TPUMEHEHUEM JIEKapCTB KaK B CTallMOHap-
HBIX JICYEOHBIX YUYPEKACHHSX, TaK U B aMOyJaTOPHBIX
ycnoBusix. [Tomorars Bpauam oneHuBath 3pHeKTHBHOCTH
JICYEeHUsI, CIIOCOOCTBYSI TaKUM 00pa3oM palMOHAIBLHOMY
Ha3HAuYEHMIO ¥ IPUMEHEHHUIO JIEKApCTB;
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- KOHCYJBTHPOBaTh KIMEHTOB aNTeK O MPUMEHEHHH Oe3-
peLenTypHbIX NpenapaToB U KOHTPOJIUPOBATh IPOIIECC
CaMOJICUCHNS;

- CHoCcOOCTBOBaTh MOMYISIPH3ALMU 3J0POBOro 00pasa
KHM3HU U TPOQUIIAKTHKHU 3a001€BaHUH.

BeinonHss BblenepevrciieHHble pyHKIUH, GapMaieBT
ocyliecTBIeT (apmarieBTHUecKylo omeky. dapmares-
THUYECKasl ONeKa — YacTh MEAUIMHCKOTO OOecrieueHHs,
KOTOPYI0O B paMKax CBOEH KOMIIETCHLMH BBITOIHSIOT
(bapmaneBThl, CIOCOOCTBYS YIYULICHUIO KaueCTBa )KU3HH
naruenTos [7,10,11]. Bo Bcem mupe B HacTosiee Bpe-
Ms1 0c000€ 3Ha4YeHHE yAIIAeTCs caMoneueHuro. Pazsurue
caMoJledeHus 03BoJIsIeT AP PEKTHBHO IKOHOMUTH 00I1IIe-
CTBEHHbIE 3aTpaThl HA MEJULIUHCKOE 00CITy)KUBaHHUE

YToObI MAIIMEHTHI AlITCKH, 3aTPATHB MUHUMAJIBHBIC CPE/I-
CTBa, MOJYYWJIM MAaKCUMAaJbHYIO MOJb3Y, (apMaieBTy
HEO0OXO0IMMO Y4acTBOBATh B 3TOM ITPOIIECCE KaK KOHCYIIb-
TaHTy W OJHOBPEMCHHO KOHTPOJHMPOBAThH CaMOJICUCHHE,
T.€. OCYIICCTBIATH (hapMaIieBTUICCKYIO OreKy [6,9].

HGJ'ILIO HCCIICA0BAHUA SABUIIOCH OIPCIACIICHUC HpO6J1€M
CaMOJICUCHUA B prSI/II/I U IIOHUCK HX pemeHm‘/i, aHaJiu3

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

cripoca Oe3pelenTypHbIX JEKapCTB B anTekax W MoTpe-
OJIeHUs JIEKapCTB Pa3IMYHbIX (papMaKoTeparneBTHYeCcKuX
rpyIi, NpuoOpeTacMbIX B aNTeKax C IIeJbl0 caMoJeye-
HUSL.

Marepuana u Metonbl. B npouecce uccnenoBanus 0bun
UCTIOJIB30BaHbI CJIEAYIONINE METOJbl: CUCTEMHBI U HH-
(OpMaIMOHHBIN;  HEMOCPEICTBEHHOTO  HAOJIIOACHHUS;
CPaBHHUTEIBHOTO, JOKyMEHTAJIBHOTO aHAJIN3a; COLMOJIO-
ruyeckue (Ornpoc, UHTEPBBIOUPOBAHHUS).

Hccnenoanue mpoBoauioch B 2013-2014 rr. B ceTeBbIX
antekax «PSP» m npyrux amrtekax pasnu4HBIX TOPOIOB
I'py3un.

PesyabTarhl M ux o6cy:xnenune. 2013-2014 rr. B ceTeBbIX
anrtekax «PSP» um npyrux anrtekax pa3iM4YHBIX TOPOJIOB
I'py3un mpoBoaMIM BUICOMOHHTOPHHT (BHICOHAOMOME-
HHE) BU3UTOB U MOTpedieHuii manuenToB. O0o0mas gaH-
Hble HaOJIIOJICHUIT ¥ ONIPOCOB, HA OCHOBaHUH BBIYHCIICH-
HOM 4acTOTHI IIPUEMa JICKApCTB B TEUEHHE HEJIENN CPEH
MY>K4YHH U )KEHIIMH, ObUTH YTOUHEHBI TPUYHUHBI IPUMEHE-
HUS Pa3/IMYHBIX JIEKAPCTB B 3aBUCUMOCTH OT BO3pacTa U
noja kiauenTa (puc. 1 u 2).

LR of

100

80
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2001
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m16-24
W 25-34
m 35.44

m45-54
™ 55-64

&°$°
¢
Puc. 1. Yacmoma npuema 1exapcmeeHHbIX npenapamos 6 meyeHue Heoenu
cpeou mysxcuut (yucio pecnonoenmos 1948)

120

100 E03pact
m16-24
m25-34
m 35-44
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Puc. 2. Yacmoma npuema 1exapcmeeHHbIX NPpenapamos 6 meyeHue Heoenu
cpedu dicenwur (wucio pecnonoenmos 2171)
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JlaHHble, TpEACTAaBICHHbIE HA PHUCYHKaX, MOKa3bIBAIOT,
YTO MYXXUYHHBI U KEHIIIMHBI BCEX BO3PACTHBIX IPYIII yalle
TOJIB3YIOTCS MpeTriapaTaMy OT TOJIOBHOH OOJIH.

Crnemyer OTMETHTb, YTO JKEHIIMHBI JIGKApPCTBA MPUMEHS-
0T MOYTH B 2 pa3a yaile, 4eM My KIHHbI. JKeHIInHBI yo-
TPeOISIOT MPEUMYILECTBEHHO BUTAMUHBI M MHHEPAJb-
HBIE BEIECTBA, YTO yKa3bIBaeT Ha TO, YTO OHU OOJIbILE
3a00TATCS O CBOEM 3/10POBbE.

INoka3arens noTpeOICHUS JICKApCTB C BO3PACTOM YBEIH-
YUBACTCS KaK y XKCHILWH, TaK U Y MY>KUUH.

AHanu3 CUMIITOMOB 1 CUHAPOMOB, Yall€ BCCTO BBIHYXK A~
HOHIUX I[MallMCHTOB O6paHIaTI>C$I B afTeKy, nokasaji, YTo OHH
COBIIAJar0OT C MpUINHAMHU O6paHleHI/Iﬂ ManrcHTOB B allTCKY
B rocymapctBax Espometickoro Corosza [9,11]. TakoBbiMu
SIBJISIFOTCS: MIPOCTYIHBIC 3a00ieBaHus -35%; HEPBO3HOCTH
u Oecconnuna — 26%; ronosHas 6016 — 21%; HapyuieHus
nmieBapenus: — 18%; ycranocts — 15%; He3HaUHUTENbHBIE
KO)KHBIE TIpoOIIeMbl — 9%; 3aropsl U T. 1. -7%.

COOTHOIIIEHHE YacTOThI MOTPEOICHUsT Hanbosee Momy-
JSIPHBIX (papMaKoTepaneBTHYECKUX TPYII, HCIOJb3ye-
MBIX B IIEJISIX CaMOJICUeHUs B [py3uu, OTOOpakeHO Ha
puc. 3. Camoit noTpednseMoii sBiseTCs rpymnma JeKapcTB
JUISL JICYEHUs] OCTPBIX PECINUPATOPHBIX 3a00JeBaHUI
(OP3). ITanuenTs! yaie oOpamarTcs B alTeKy UIMEHHO C
cumnromamu OP3: kariienb, HACMOpK, 00Jb B TOpJIE, MO-
BBIIIICHHAS TEMIIEPaTypa, TOJIOBHAs OOJIb.

Ananu3 nanHbiX ompoca (200 pecrnoH/IEHTOB) BBISBUIL,

YTO MalMeHTHl NPH MEPBBIX CHMITOMax 3a0oJieBaHUS
MIPEANOYUTAIOT oOpalnarcs B anteky. Cunraem, 4To mpu-

3
7%

YMHAMU SIBJISIOTCS: BBICOKAask CTOMMOCTH aMOynaTopHO-
TO JIEYEHUS; HKOHOMHUS BPEMEHH (JUIUTENIBHBIA MEepHOS
3alUCH Ha YCIYTW Bpadell B CTPaxXOBBIX KOMIIAHHSX); B
anTeKe MeHbIIIe HEraTuBHOM arMocgepsl, 4eM B OOJIbHU-
e (JUTMHHBIC OYepear U T.1.); (hapMareBT MOXKET TOYHO
MepeHanpaBuTh (TeparneBT, THHEKOJIOT, XUPYypr).

Ha Bompoc: «BBISBIEHBI JIM HOCHIEICTBUS CaMOCTOS-
TEJIBHOTO NPUMEHEHMs JIEKapCTBEHHBIX CPEACTB IpHU
cumntomax OP3y», B untepBhio (250 pecrnoHIEHTOB)
BBISIBIIEHO, UTO, B OCHOBHOM, B 81% cny4aes, npu ca-
MOJICUEHUHU HAOIIONANNCh aJJIEPTHYECKUE PEaKIuH,
u3 HEUX 15% marueHTOB OBUIM T'OCMHUTAIA3UPOBAHEI.
B ocranpHBIX ciydasx HaOnmrofanachk ajljaepruyeckas
CHINIb TIO THUMY KpanuBHUIIBL. Hampumep, onHa u3 ma-
LUEHTOK, 3Has, YTO Y Hee B aHaMHe3e Oblia ajjiepru-
YyecKas peakius B BUJI€ KPAaMBHUIIBI HA TIEHULIMILINH,
Hayajla CaMOCTOSITENIbHBIN IPUeM aMOKCUIIWIITINHA, 0e3
HazHaueHus: Bpada. C orekom KBuHKe OonbHas Oblia
JIOCTaBlieHa B cTannoHap. Pa3sHele Ha3BaHuUA Ipenapa-
TOB BBEJIM ee B 3a0iyxjeHue. bonbHas He Obuta mpo-
MH(GOPMHUPOBaHA, YTO yKa3aHHBIE Iperaparhl U3 OJHOM
IPYIIBL, U, CIE€A0BATEIbHO, HAJIMYKE aJUIepPTUu Ha Ie-
HULUJUIMH SBISIETCS MPOTUBOINIOKAa3aHUEM A IIpUMe-
HEHUS aMOKCHUIIMJITIMHA.

ITo pesynbraram ompoca, K CaMOJCUEHHIO MpHOeraiu
yaie >KeHIUHBI - 89%, CpeaHuil BO3pacT KOTOPBIX CO-
crasun 51 rox. Camoii Mostonoii manuenTke 0b110 20 J1eT,
a caMmoii moxxuioi - 81 rox. YV 6onpmmHcTBa (56%) manu-
€HTOB B aHAMHE3€ OTMEYAJINCh aJUIePTHUeCKUe PEeaKInu.
[TpuunHOM BO3HMKHOBEHHS HEOJArONPUATHBIX MOOOY-
HbIx peakuuii (HIIP) , kak npaBuio, ObuM aHTHOAKTEPH-
anbHbIE Ipemnaparsl (puc. 4).

1m oGeatoMHBAKIIHE C.

2 W cp. AUIA JeSeHns Hapy W eHnil
NHIeBAPeHHA

3| AepraTonormvyeckme cp.

4 W BHTAMWHE! H MHHEPATTBI]

5 ¥ cp. [L1d leveHUs CHMITOMOB
OP3

Puc. 3. Coomnowenue uacmomsi nompednenusa Haubonee NONYIAPHLIX PapMaKomepanesmuyeckux epynn,
UCNONL3YeMbIX 6 Yensax camoneuenus 6 I pysuu

18 AHTHOTOTIKIT
2 W PINmvHOMOAV AT OPEL
3 = PactrmenbHEle

TIpeTapaTh
4m ITpyrie

Puc. 4. I'pynnor nexapcmeennwix cpeocms, cmasuiux npuyunoti HIIP npu camoneuenuu
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BriBOabI

B pesynerare mpoBBEIEHHOTO UCCICAOBAHUS YCTaHOBIICHO,
yto B [ py3un, kak u B Apyrux rocygapcrsax Eporneiickoro
Coro3a, (hapMarieBT SBISETCS CAMBIM JOCTYITHBIM CIICTIHAIIH-
CTOM CHCTEMBI MEIUIIMHCKOIO oOecredyeHust. HacTo UMEHHO
B KOMIIETEHIMIO (papMarieBTa BXOOUT MPUHATHE PEIICHUST
— B KaKOM CITyJae IIOCETUTENb allTeKH JOJDKEH 00pariarsest
K Bpady, a KOT1a MOYKHO 3aHSATHCS CAMOJICUCHUEM.

HccenoBanue MOKa3ano, YTO OCHOBHBIMHM IPHHIUIIAMH
3¢ peKTHBHON (papManeBTHIECKONH MOMOIIH TSI OTBET-
CTBEHHOT'O CAMOJICUCHUS SBIISFOTCSL:

- Oonee KecTKas TOCYAapCTBEHHAs PEryJslMs OTIyCKa
JIEKAPCTBEHHBIX CPEACTB, BKJIIOYAs KOHTPOJb 3a BBIIOJI-
HEHHEM HMHCTPYKLUHUH MO NPHMEHEHHUIO JICKapCTBEHHBIX
Iperaparos.

- Ka4ecTBO (3aKOHONATEIhCTBO, CTAaHAAPTHL, 0Opa3oBa-
HHE, OLICHKAa COOTBETCTBUS CTaHAAPTaM M HaJ30p, TOUHO
ompeneeHHas OTBETCTBEHHOCTH (papMarieBra);

- JOCTYIHOCTb;

- obecrieuenne morpeduTenei (apmareaTHaeckoil WH-
(dopmanmeii.
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SUMMARY

TRENDS AND RISKS OF SELF-MEDICATION IN
GEORGIA

Chanturia Z., Chumburidze T., Eriashvili B.,
Nemsitsveridze N., Dugashvili N.

Thilisi State Medical University, Faculty of Pharmacy,
Georgia

The aim of this study was to identify the problems of self-
medication in Georgia.

The study has once again shown that the basic principles of
effective pharmaceutical software are: quality (legislation,
standards, conformity assessment standards and supervision,
well-defined responsibilities specialist pharmaceutical soft-
ware and individual); accessibility; providing information.To
date, Georgia has no specific guidelines defining the concept of
the use of OTC self-medication. Physicians and pharmacists
are not enough systematized and standardized non-commercial
information about medicines. Specialists are often guided by
commercial information provided by pharmaceutical compa-
nies, which is not always complete and objective.

Self-treatment of lung diseases with the use of non-prescrip-
tion drugs - is becoming increasingly popular. The patient
should be instructed in the proper use of drugs, and should
receive adequate commercially independent information
professionals medical care. Only in this case we can speak
of a properly organized, evidence-based and cost-effective
to society towards a system of primary medical care - to
self-medicate.

Keywords: self-medication, pharmacy.
PE3IOME

TEHAEHIIMU WU PUCKH CAMOJIEYEHUS
B I'PY3UN

Yautypus 3.T., Yymoypunse T.b., Epnamsuan B.M.,
Hemcuusepuase H.I., lyramsuau H.I.

Tounucckuu 20cyoapcmeentbiti MeOUYUHCKULL YHUBEPCU-
mem, papmayesmuyeckuti haxynomem, I py3us

Llenplo HccleOBaHUS SBUWIOCH OIpesereHue MpodneM
caMoJledeHUsl B [py3uM M NOUCK HUX DPELIEHUH, aHalu3
crpoca Oe3peleNTypHBIX JICKapcTB B alTekax U norpedie-
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HMS JIEKApPCTB Pa3iIMYHbIX (papMaKoTepareBTHUeCKUX rPyIII,
NPHOOPETaEMBIX B alTEKaX C LEJIBbI0 CAMOJICYCHHSI.

HccnenoBanue mokasano, 4TO OCHOBHBIME MPUHITUITIAMA
3¢ GeKTUBHOTO (apMaleBTHUSCKOTO 00CCIICUCHUS SBIIS-
IOTCS: KaueCTBO; MOCTYIHOCTh, OoOecreueHne uHpopma-
LUEH.

B I'py3un 1o ceit neHb He pa3paboTaHbl CrienUaibHbIC Me-
TOIUYECKHE PEKOMEHIALINH, ONPENETIAIOIINE ITPAaBHIA IIPH-
MEHEHHs1 Oe3peLenTyPHBIX CPECTB ISl CAMOJICYEHHSI.

Bpauam u ¢apmaneBraM He JOCTyIHa CHUCTEMaTH3HU-
pOBaHHasT W CTaHAAPTH3MPOBAHHAs HEKOMMeEpYecKas
unpopmaiyst o nekapcrBax. CHENMaNUCTBI YacTo py-

KOBOJICTBYIOTCSI KOMMepueckod uHpopmarmen, mpeno-
CTaBisieMoH (hapMalleBTHYECKHUMHU pUpPMaMHU, KOTopas He
BCEI/Ia SABJISCTCS MOJIHOW U OOBCKTUBHOM.

CamoreueHue - jedeHue 3a00JeBaHHI C NPUMEHEHUEM
Oe3pelenTypHBIX MpenaparoB - nmpuodperacT Bce OOJb-
LIYIO NOMYJISApHOCTh. Mlcxons U3 3TOro, MalyueHT JOJKECH
OBITH MH(OPMHUPOBAH O MPABUILHOM PUMEHEHUH JIeKap-
CTBCHHBIX CPEACTB MMYTEM NPEAOCTABICHUA a}leKBaTHOfI,
KOMMEpYeCKU He3aBUCUMOI MH(OPMaMK CHelnaliucTa-
MU CUCTEMBI MEJUIIMHCKOT'O O6eCHe‘leHI/I${. Tonpko B 3TOM
CJlyyae MOXKHO CY/IUTb O PaBUIIbHO OPraHH30BaHHOM, Ha-
YYHO 00OCHOBAaHHOW M DKOHOMHYECKH BBITOIHON 0O0IIe-
CTBY ACATCIBHOCTU CUCTEMBI IEPBUYHOT'O MEJUITUHCKOT'O
o0ecrieyeHus - CaMOJICUCHUH.
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N3YYEHUE MPOTUBOBOCHAJIUTEJIBHOM AKTUBHOCTH THOCEMMKAPBA3HU/IOB
N-MOP®OJUHWUJI YKCYCHOM KUCJIOTHI

!Bakuposa P.E., 2®azbuioB C./., 2Hypkenos O.A., 'MypasJiesa JLE., *)Kakynosa A.H.

Kapazanounckuii 20cyoapcmeenmviii MeOuyuHcKull yuueepcumen, *HHcmumym op2anuiecko20 cunmesd
u yenexumuu PK, Kapazanoa, *Unnosayuonnwiti Eepasuiickuil ynusepcumem, Ilaenooap, Kasaxcman

B Hacrosiiee Bpemst B KOMILIEKCHOI Tepariy OCTPhIX U Xpo-
HUYECKHX 3a00JIeBaHMi TS KyIMPOBaHHs 00N 1 yMEHBIIIe-
HUS BBIPQKEHHOCTH BOCHAINTENIBHOM PEaKIy MPUMEHSIOT
MHO)KECTBO JIEKaPCTBEHHBIX ITPENapaToB MPEUMYIIIECTBEHHO
13 TPYIITBI HECTEPOUIHBIX IIPOTHBOBOCHAINTEIBHBIX CPEZICTB
U TIIOKOKOpTHKOcTeponnoB. OnHaKko Hapsamy ¢ Omarompu-
SATHBIM (PapMaKOIOTHUECKUM ACHCTBHEM U JIOCTaTOYHOMN
CTEMEHbBI0 KIMHNYECKOH 3((EeKTHBHOCTH, BCE OHH BBI3BI-
BAIOT s/l HEXKENATeIbHBIX MOOOUHBIX peakimii. B cBs3m ¢
9TUM OCTaeTCs aKTyaJbHBIM ITOMCK BBICOKOI(()EKTUBHBIX
JIEKapCTBEHHBIX CPEJICTB, MTOAABIIIOIINX BOCIIAIICHHE 1 00-
JIAJAIONMX MUHAMAIBHBIMU TOOOYHBIMH PEAKIIMSIMH.

HW3BecTHO, 9TO B MaTtoreHe3e BOCHAICHHUS 3HAYUTEIBHYO POITh
UTPAIOT CBOOOIHBIE PaIKAIIBI, IIOBPEKIAIOIINE KIICTOUHYIO
MeMOpaHy ¥ BBI3BIBAIOIIIIE Pa3BUTHE 3a00eBanmit. J1yst mo-
JTABJICHHUS CBOOOIHOPAIMKAIBHOTO OKHCIICHHS HCTIONB3YFOTCS
AHTHOKCUIAHTHI Pa3TIMIHON XUMIYECKOH CTPYKTYpBI, 00Ja-
JTAfOIIHe MTPOTHBOBOCTIAUTEIIFHEIMU CBOHCTBAME KaK IIPH
BHYTpPEHHEM, TaK U IIPH HAPyKHOM IPUMEHEHUH (MEKCHIIOI,
nmvedocdon, Butamud E) [6,14]. Cpemn 1,3,4-tnaanaz3omnos,
SIBIISTFOIIMXCS IIUKIIMIECKIMH aHAJOTaMH THAPA3UAOB U
THOCEMHUKapOa3nI0B, 00HAPYKEHBI BEIIECTBA, 00JIaTaFOIIHe
HapsIy ¢ aHTHKOHBYIILCAHTHBIMH CBOWCTBaMHU [13], Taroke
AHTUTHIIOKCHYECKOH [ 5], IpoTHBOCYIOpokHOH [4,11] 1 arTH-
MHUKpOOHO# [12] akTHBHOCTBIO. MHOTHE COETUHEHHUS STOTO
pfAma B HACTOsIIIEEe BpeMs HAIUIH MIMPOKOE MPUMEHEHHE B
MEMIIMHCKON TIPAKTHKE U CelmbckoM xo3siictse [3,11]. Tlo
Mepe M3yUEHHS STHX COSIUHEHHI TIOCTOSHHO BBISABITIOTCS
HOBEIE (papMaKoJIOTHYECKHe CBOWCTBA, MPECTABIIONINE
HHTEpEC 1 MEIUIIHBL.

[enmpro HACTOATIIETO UCCIICIOBAHUS IBIJIOCH U3yIEeHIE CHH-
Te3a U MMPOTHBOBOCIIAUTEIEHOW aKTUBHOCTH Psi/ia HOBBIX
MIPOU3BOAHBIX N-alMI3aMemeHHBIX THOCEMUKapOa3uIoB
U TIPOAYKTA UX TeTePOLUKITH3ANNH (THAIHA30TIa).

Marepuan u metoabl. UK-crieKTpbl CHATBL Ha CHEKTPO-
Metpe ¢ Dypre-nipeodpazoBarenem «AVATAR-320» B
tabnerkax ¢ KBr, ciekrpst SIMP 'H 3armicans! Ha CIieKTpo-
metpe Bruker DRX500 ¢ gacroroit 500 MI't B pacTBOpe
DMSO-d6 oTHOCHTENHHO BHYTPEHHETO CTAaHAAPTA TETPa-
MeTHJICHIaH. PEHTTEHOCTPYKTYpHBIN aHAIN3 MPOBEICH
Ha YETBHIPEXKPYKHOM aBTOMATHYECKOM AN(PaKTOMETpe
“Xcalibur”. Macc-cniextps! cHATHI Ha Tiproope FINNIGAN
MAT.INCOS 50 npssMBIM BBOIOM BEIIECTBa C SHEPrHEH
nonm3anuu 70 5B. ToHKOCTOWHBIN XpoMaTorpadpaecKuit
(TCX) ananu3 BBITIONHEH Ha TuTacTUHKAX «Sorbfil» B cu-
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CTeMe HM30IPOIHIIOBEIN criupT-OeH30M-aMMuak - 10:5:2,
MposIBJICHNE MapaMu Hoxa. Temmeparypsl MiaBiIeHUS
olperneneHs! Ha nprdope «Boetius». JlaHHBIE 27IEMEHTHOTO
ananmm3a coenuHernit (II-IV) u (VI) cooTBeTCTBYIOT BHI-
YHCIEHHBIM. PEHTT€HOCTPYKTYPHBIN aHAIN3 COECANHEHUS
(VD): mapamerps! stuetiku 1 mHTeHCHBHOCTH 2938 11 4063
HE3aBHCUMBIX OTpaxkeHn# i kpructamia (V1) uamepeHst
Ha nudpakromerpe “Xcalibur” (CukK , rpaduToBBIH MOHO-
xpomarop, 0/20-ckanuposanue, 26<151° u 169° s VI).
Kpucramnsr (V1) tpuknunsaeie: a=8,837(6), b=9,818(5),
c=12,126(13) A, 0=83,78(6), B=80,74(7), y=80,40(5)°,
V=1020(2) A3, z=4 (C,H,N,OS,), npocrpancreennas
rpymmna P1, d  =1,413 r/cm®. Crpykrypa pacmmdposana
TIPSMBIM METOAOM. [1031IIMH HEBOJOPOIHBIX aTOMOB yTOU-
HEHBI B aHU30TPOITHOM MPUOIMKEHUN TIOJTHOMATPUIHBIM
METOJOM HaUMEHBIINX KBaJpaToB. ATOMBI BOAOPOAA MO-
MEIICHBI B TEOMETPHUECKH PACCUNTAHHBIC MOJIOKEHUS U
BKJTIOUECHBI B YTOUHEHHUE B MOJIEITH «HAE3JHNKAY, KOTOPBIE
BBISIBJICHBI M3 Pa3HOCTHOTO CHHTE3a JIEKTPOHHOH ILIOT-
HOCTH M yTOYHEHbI B H30TPOIHOM NpHOImkernu. B pac-
yerax ucnonb3oBano 2306 u 3447 orpaxkennit ¢ [>20(I).
OkoHUaTesnpHbIe (AKTOPHl PACXOIUMOCTH R1:0,0731,
wR,;=0,2122. CrpykTypa pacmm@ppoBaHa 1 yTO4HEHa MO
nporpammam "SHELXS-97" n "SHELXL-97" [10]. Ko-
opauHatbl atoMoB B Buze CIF-¢aiinoB nemoHnpoBaHs! B
KeMOpnmKCKOM EHTpE KPUCTAIIIOCTPYKTYPHBIX TAHHBIX
(CCCD 861096) s (VD).

N-Anrunmuocemuxapbasud N-mopghonunun YKCyCHoU Kuc-
aomut (11). 1,59 t (0,01 Moms) ruapazuna N-MophOoIHHIIT
YKCYCHOH KHCIIOTBI PACTBOPSIFOT B 3TAHOJIE, 3aTEM IPHITUBAIOT
o karwrsiM 0,9 1 (0,011 Moip) ammm3otronmonara. CMech
TepEMEIHBAIOT B TeueHre 60 MuH rpu Temmieparype 50-60°C.
3aBepmienne peakuuu KoHTponupyioT mo TCX. Pacteop
OXJIAXK/IAfOT, BBINABIINHA MEIKOKPHCTAJUTMYECKUH 0CaIOK
OT(UIBTPOBBIBAIOT, IIPOMBIBAIOT HEOOIBIINM KOITHMIECTBOM
XOJIOIHOTO 3TaHoNa. [locrne mepekprcTam3aniy n3 6ensona
nony4arot 1,91 1 (74%) coemuuenwe (IT) ¢ T. tor. 137-138 °C.
Macc-criektp, m/z, (Iotw): 258 [M]* (0,2), 115 (26,7), 100
(100), 56 (39,5), 41 (34,3).

N-(2-(2-moponunoayemun)eudpazunokapooHOmMuou)
oenzamuo (I1I). K pactBopy 1,55 r (0,011 momp) xIo-
parTHApHIa OEH30MHOW KHCIOTH B 15 MiT areToHa mpu
IepeMenIMBaHUN Ha MarHUTHOW MeIlalike JO00aBIIAIOT
1,07 r (0,011 monp) pomanuna kanus. [lepemermmBator 2
yaca Ipu KOMHATHOH TeMIIeparype U moirdaca KUISTAT ¢
00paTHBIM XONOAMIBFHUKOM. PacTBOp OTQHUIBTPOBEIBA-



GEORGIAN MEDICAL NEWS
No 3 (240) 2015

10T oT Beimasiei conmu KCl uepe3 nBoiHON OyMaKHBIH
(GUIBTP, MPOMBIBAIOT HECKOJIBKO pa3 alleTOHOM M 3aTeM
IpUKanbIBalOT K pactBopy 1,59 r (0,01 mons) runpasuna
Mopdonuumn ykcycHo# kucnotsl (1) B 10 Mt abe. nzompo-
MUJIOBOTO criupTa. 3ateM nepemenuBaioT npu 60°C 3 d.
OtroHstoT pacTBOpUTENh. OCTaTOK KPUCTAJUIN30BBIBAIOT
npu oxnaxaenuu. [lomxyqatot 1,91 1 (59,5%) 6enoro kpu-
CTAJUTMYECKOTO BellecTsa ¢ T. L. 186-187°C (2-npomnanomn).
[IMP-cnextp (JIMCO-d6),5, m.a.: 2.55 (1, 4H, N(CH,),,
J 4.3I'm), 3.32 (ymr.c, 2H, N-CH,), 3.63 (t, 4H, O(CH,),, J
4.6 '), 7.66 (M, apom. 5H), 10.7 (yur.c, 1H, H-NHNC=0),
11.8 (¢, 1H, H-NHNC=0), 12.7 (ym. ¢, 1H, C(O)H-N-
C=S). Macc-cnektp, m/z (IotH): 322 [M]* (2), 105 (76),
100 (100), 77 (66.8), 56 (32.5), 51 (33.9), 42 (28.4).

4-bpov-(N-(2-(2-mopgponuroayemun) 2u0pazuHokapOoHomu-
oun)oensamuo (IV) CHHTE3UPOBaH aHATIOTHYHO COCTUHEHUIO
() m3 2,411 (0,011 mMonb) xopanruapua 4-6poMOeH30HOM
kucnotsl, 1,07 r (0,011 mone) ponanuna kamus u 1,59 r (0,01
MoJb) ruzpasua mopdommaun ykcycHoit kucnotsi (1). ITo-
nyqatot 2,091 (52,3%) 6enoro KpUCTaIMYECKOTO BEIeCTBA
¢ Tt 229-230°C (2-nponanon). [IMP-criekrp (AMCO-d6),5,
M.11.:2.55 (1, 4H, N(CH,),, J4.2 T'n), 3.30 (ynr.c, 2H, N-CH,),
3.63 (1,4H, O(CH,),, ] 4.5T'm), 7.74,7.89 (n., 1, 4H, H-ArBr,
J 8.55 T'm), 10.65 (ymr.c, 1H, H-NHNC=0), 11.85 (c, 1H,
H-NHNC=0), 12.60 (ym. ¢, 1H, C(O)H-N-C=S). Macc-
criektp, m/z, (lotr): 402 [M]* (4), 400[M]* (4), 100 (100),
56 (19), 42 (14.7).

Kanuesas conv 2u0pazunooumuomop@onunun ykcycHotl Kuc-
saomut (V). Cmech 1,591 (0,01 Mob) rupasuia MOpQOIHHIT
yxcycHoi kucnorsl (I), 0,84 r (0,015 mone) rupoxcuia kams
PacTBOPSIIOT B 15 MI1 6E3BOTHOTO 3TAHOJIA U ITPH OXJIAMKIICHHN
npukansiBatoT 1,52 1 (0,02 Mmoib) cepoymiepona. Peakiron-
HYIO CMECh IIEpEMEIIMBAIOT B TeYeHHUe 2-3 yacoB. Brimapimii
HOPOLIKOOOPAa3HBIH ITPOIYKT OT(UIETPOBBIBAIOT, IPOMBIBAOT
HECKOJIBKO pa3 0e3BOAHBIM IMATHIIOBBIM ddpupoM. [Tomyuator
2,27 1 (83%) KaIMeBOW COMU THAPA3UHOTATHOMOP(POITHHIIT
ykeycHoi kucnots! (V) ¢ T 212-214°C.

S5-(Mopgonunomemun)-1,3,4-muaduazon-2-muon (VI). 1,36
T (5 MMOJIb) KaJTUEBOH COJU THAPAZHHOTUTAOMOPDOTAHIIT
yKcycHOH KucoTHl (V) pacTBOPAIOT MOPHUSAMH B 3 M
oxnaxaeHHo 1o 0 °C KOHIIEHTPHPOBAHHOM CEPHOI KHC-
noTsl. [lonmydeHHbIH pacTBOp NpunKBaioT k 50 M1 teasHON
BOJIBI I IOBOJAT J10 HEHUTpanbHOU cpenbl. [IpoaykT peax-
IIUM SKCTparupyroT stunareraroM. Ilocnie cymxu Hag npo-
KaJICHHBIM MOTAIIOM M OTTOHKH PaCTBOPUTENIS MOIYyYatOT
0,97 r (45%) npoaykra (VI) ¢ T. 1. 136-137°C (sTanomn).
Jl11 peHTreHOCTPYKTYPHOTO MCCIIEAOBAaHUS KPUCTAIBI
coequHenus (VI) momydaroT mpu eCTECTBEHHOM yHapu-
BaHMM HACHIIIEHHOTO CITUPTOBOIO PACTBOPA COCTHMHEHUS.
[IMP-cnextp (IMCO-d6)3, m.1.:2.46 (1, 4H, N(CH,),,
J4.44Tn), 3.32 (¢, 2H,N-CH,), 3.57 (1, 4H, O(CH,),, J4.58
I'm), 14.37 (¢, 1H, N-H). Macc-cnekrp, m/z,(Iotn): 217[M]*
(50.3), 132 (20.1), 100 (100), 86 (65.5), 56 (28.8), 55 (24.6),
42 (22.3), 41 (15.7).
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Dxcnepumenmanvuan buonozuvecxkas yacms. Ilono-
TIBITHBIX JKUBOTHBIX COJEPIKAJIN B YCIIOBUSIX BUBapHs (C
€CTECTBEHHBIM PEKMMOM OCBEILICHUS; IPU TeMIlepaType
22-24°C; oTHOCUTENBHON BlaxxHOCTH Bo3ayxa 40—-50%)
¢ ucnionb3oBanueM ctagaapTHoi auetsl (COCT P 50258-
92). UccnenoBanust MpOBOJWINA B COOTBETCTBUH C MTPABH-
JIaMU KaueCTBEHHOI1 TaboparopHoii npaktuku (GLP) npu
MPOBEICHUH JOKIMHUYECKUX HCCIEIO0BaHUM, a Takxke
IIpaBuIaMu U MexlyHapOqHbIMU pekoMeHaanusamu Espo-
MeWCKO KOHBEHIMH 110 3aI[UTE TT03BOHOYHBIX KUBOTHBIX,
UCTIOJIb3YEMBIX B 9KCIEPUMEHTAIbHBIX HCCIIET0BAHUIX
[1,9]. ITepen mocTaHOBKOM SKCIIEPUMEHTA )KUBOTHBIE TIPO-
XONIWJIM KapaHTuH B Teuenue 10—14 gueit. [IporuBoBocna-
JUTENbHYI0 akTUBHOCTH 00pasuoB (II-1V, VI) nzydanu va
MOJIETTH OCTPOM IKCCYAaTUBHOM peakIiy (IIEPUTOHUT) Ha
6enbix 6ecriopofHbIX Kpbicax [9]. OcTpyro SKCCYIaTUBHYTO
peaxiuo (MIEPUTOHUT) BBI3BIBAIH BHYTPUOPIOMINHHBIM
BBesieHHeM 1% pacTBopa yKCYCHOW KHCIIOTHI B 00beme 1
M1 Ha 100 T Maccsl Tena KpbIc. 3 gaca CITyCTs JKUBOTHBIX
3a0uBaiy 110J] 3QUPHBIM HAPKO30M JIeKaITUTaIUE, BCKPbI-
BaJTH OPIOIIHYIO TIOJIOCTh, COOMPAIH IKCCY/IAT M OLICHUBAITH
ero ooweM [9]. Mccnenyemble BeliecTBa IPUMEHSITH B 103€
100 MI/KT 1TpH nepopaibHOM BBEJICHHH B BHJIE KpaXMaJIbHOM
cycnien3uu. Ilpenapar cpaBHeHHsT «IMKIO(EHAK HATPHSD)
NPUMEHSUIN B 03¢ 25 MI/Kr. KOHTpOIbHBIE KUBOTHBIC
MoJIy4aiau SKBUOOBEMHOE KOJUYECTBO KpaxMalbHOM
cimusu. MccnenyeMble 00BEKThI BBOAMIM OIHOKPATHO 3a
1 gac no BBemeHust 1% pacTBOpa YKCYCHOW KHCIIOTHI.
Crarucruueckast 00paboTKa pe3yJbTaToB MPOBOANIIACH C
HCIIONIb30BAHMEM TaKeTa mporpamm «Statistica 6,0». [To-
Jy4YeHHBIE Pe3yNbTaThl IPEICTABICHBI B BUJE «CPEIHEe
3HaueHHe, CTAaHJapTHas OMMOKa CPeIHETO 3HAUCHUSD.
MeXrpynmoBbie OTJINYHS OLIEHWBAJIN HemapaMeTpuie-
ckuM kpureprueM Mann-Whitney U-test. JloctoBepHbIME
CUMTAJIMCh PA3IU4Us IPH JOCTUTHYTOM yPOBHE 3HAUYU-
moctu p< 0,05 [7].

Pe3ynbTaTrhl W UX 00cy:KkAeHHe. Peaknuio HyKiIeo-
¢unbpHOTO IpHCOeANHEHUs ruapa3uaa N-MmopdonuHmn
ykcycHoit kuciothl (I) k amnun-, OeHsoun-, 4-0pom-
O6eH30MIN30THOLMOHATAM OCYIIECTRIISIIM B CHUPTOBOM
cpene NMpu HKBUMOJIBHBIX COOTHOIICHUSIX peareHToB. B
pe3yibpTaTe peakluy MoJIy4eHbl THOCEMHUKapOa3nuIHbIe
npousBoaubie (II-1V), npeacrapnstormime co6oil Kpu-
CTaJNIMYECKUE BEIlecTBa OEJIOTo 1BETa, PaCTBOPHMBIE
B IOJISIPHBIX OPTaHUYECKHX pacTBopuTessix. OObIUHO
nono6usle coenunenus (II-IV) B BogHO-menouHoit
cpeze crmocoOHBI K TeTePOLMK-TH3aIHU ¢ 00pa3oBaHUEM
MPOU3BOAHBIX THaANa3ona [2,8]. B ycnmoBuax peaxiuit
B CHHPTOBOH Cpelie MPUCYTCTBHE NMPOAYKTOB T'eTepo-
LUKJIN3aUU He 00HApYKEHO, YTO, BO3MOXKHO, CBSI3aHO
C HaJlU4YMeM M XapaKTepOM 3JIEKTPOHOHACHIIIEHHBIX
3amecturenei (R) B Tmocemukap6asuaHoil rpymue,
cTabuIu3upyoumx Mojekyiny npoaykros (I1I-1V).

W3BeCTHO, YTO HCIONB3Yyd Pa3HOOOPa3HBIC PEareHTHl U
MEHSs yCIOBHS NMPOBEACHHUS PEaKIMH, BOSMOXHO Ha-
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MPaBUTH PEAKIIMI0O 00pa30BaHUsS THOCEMHUKApOA3UTHBIX
MIPOM3BO/HBIX HE TOJBKO B CTOPOHY 00pa3oBaHMsl COE/IH-
HeHH, aHanmoruuHelx cTpoeHuto (II-IV), Ho Taxxke u B
1,2,4-tpuazonos, 1,3,4-okcanuazoB u 1,3,4-THannazonos
[4,12]. C nenpro u3ydeHUs MPOTUBOBOCHAIUTEIBHBIX
CBOMCTB JPYTHX aHAJIOTOB MOTYYeHHBIX coeauHeHui (II-
IV) u3ydena BO3MOXXHOCTb BHYTPUMOJIEKYISPHOM rere-
POLMKIIN3AINN THOCEMUKAPOa3HIHOTO IPOU3BO-HOTO
ruapasuaa N-mopdonuaun ykcycHoi kuciotsl (1) B
Kuclon cpene. Peakius ocyuiecTBisiach B IB€ CTaAUU
B YCJIOBUAX «ONe pot»: Ha mepBOW CTaAuU B3aUMOAEH-
cTtBHEM ruapasuaa N-MophOoIMHII YKCYCHON KUCIOTHI
(I) c cepoyreponoM MOTYUHIIM KaJMEeBYIO COJIb THApa-
3UHOAUTHOMOPGOIUHUI yKcycHo# kucioThl (V). Ha
cienymouel cTauy KanueBas CoJlb THIPa3UHOAUTHO-
MOPQOJUHUI YKCYCHOU KUCIOTHI (V) mom nelcTBrueM
CepHOM KUCIIOTHI (KOHIL. ) TPH MOHIDKEHHOU TeMIleparype
MOJABEPIIACh IUKIU3ANUN B S-(MOp(QOIMHOMETH)-
1,3,4-tnagunazon-2(3H)-tuon (VII).

/N o N

d  N-ch-c[ B /\ Hz[ \

— NHNHCNHR O N-C &
-1V _/

NH,
o M~
© SN H, [
&Y o} N-C ,
/
Ty
—\ N—N N—NH
d Wl Nems MO N Mg
- ] [ e A NTC S
0 y sk 0% e s

Vi
R = CH,=CH-CH,- (II); C¢HsC(O)- (III); 4-Br-CgH,C(0)- (V)

CocTaB, CTpOCHHE M HHIUBUAYAIBHOCTh CHUHTE3UPO-
BaHHBIX coeauHeHuit (II-IV) moaTBepx aeHbl JaHHBIMU
snemenTHOro anHanusa, K-, SIMP H- cnekrpockomnuei,
Macc — criektpomerpueit. B MK-cniekrpax cunTe3upoBaH-
Hbix coenuHenudt (II-IV) nposeisiercs monoca noniomeHus
B obmactu 1140-1240 cm™, xapakrepnast mis - NH-CS
TPy THOCEMHKAapOa3uIHOTO (GparMeHTa, MmoJiochl
normoneHust amuaHoi rpynnsl C(O)NH mnossnsioTcs B
obnactu 1690-1675 cm™ u NH-rpynms! B o6mactu 3390-
3360 cm?[2,8].

Ipu ananuze crnexktpoB SIMP 'H coenunenuit (II-1V)
HaOJIIOIal0TCsl XapaKTepHbIE CHUTHAJIBI METHJIEHOBBIX
MPOTOHOB MOPGOIUHOBOTO M THOCEMHKapOa3uIHBIX
¢dparmenToB. Tak, Hanpumep, B criekTpe coenunenus (111)
CHTHAJIbI METHJICHOBBIX IPOTOHOB MPOIMCHIBAIOTCS B BUIE
JIBYX TPUILIETOB B 00JIaCTH C IEHTPOM 2.55 M. 1. U 3.63 M. 1.
Mertunenosbie npotonsl NCH,-(parmenTa nposBistorcs B
obnactu 3.18 mM.a. y3kuMm cunrieroM. IIpoToHs! apomaru-
4eCKOro )eHMILHOTO KOJIblia PE30HUPYIOT COOTBETCTBEHHO
B BHJIE AyIUIeTa U 2 TPUIIETOB Ipu 7.36 M.1., 7.53 M., U
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7,65 m.1. AMuanbie u THoamuHbIe N-H npoToHBI BRINNU-
CBIBAIOTCS B 00NIaCTH ClIa0BIX MOJIEH B BUIE TPEX CHHITIETOB
B obmactu 10.65 M., 11.8 M. 11 12.7 M. 1.

5-(Mopdonunomernin)-1,3,4-tuaanazon-2(3H)-tron (VI)
npecTaBisieT co0ol OECIBETHOE KPUCTAIIMYECKOE Bellle-
CTBO, XOPOIIIO PaCTBOPUMOE B TOJIAPHBIX OPTaHUYECKHUX
pactBopuTenax. Takoro poja coeMHEHUs] CIIOCOOHBI K
TayTOMEPHBIM THOH-THONBHBIM NPEBPAIICHUIM H, KaK
MPaBUJIO, B KPUCTAIIINYECKOM COCTOSHUH MPEICTaBISIOT
co0o# THOHBI, uTO noaTBepxkaaeTcst MK-cnekrpamu. B
obmactu 2700-2450 cm? He HAOMIONAIOTCA IOJIOCHI, Xa-
paKkTepHbIe Uil BAIEHTHBIX KojebaHuid SH-rpymmnsl, HO
0OHapY>KUBAIOTCS OTYETIMBBIE TOJIOCKH st rpynmbl NH
(B obmactu 3300-3100 cm?) u rpymmer C=S (B obmactu
1350 ecm?) [2,8].

DU3NKO-XUMHUYECKHUE KOHCTAHThI U BbIXObI CoeﬂHHeHHﬁ
(II-IV,VI) npusenens! B Tabnuie 1. Kpucramimueckoe
cTpoeHue BeniecTsa (VI) moaATBepkAeHO PEHTTEHOCTPYK-
TYPHBIM aHAJIM30M CTPOSHUS MOJIEKYIBI (PHUC.).

Puc. Kpucmannuueckas cmpyxmypa monexyaot (VI)

B He3aBucuMoii yactu anemeHTapHoii stuetiku (VI) Haxo-
nsTest aBe Mmostekysibl VIa u VIb. JIuHb! cBs3eil v BasieHT-
HbIE yIVIBI B 00€MX MOJIEeKyax Onu3ku K oObr4HbIM [11].
MopdonuHoBsie kbl B Via n VIb npuauMarot koH)pop-
MallnIo IIOYTH UACABHOTO Kpecia. Tuaana3onbHble HUKIIbI
B 00eux mojekynax miockue (atomel S1, C2, N3, N4 u
C5B VIlau S1°, C2°,N3’, N4 u C5’ B VIb koruianapHsr).
Atom C6 OpHEHTHPOBAH SKBATOPUAIBHO OTHOCHTEIHHO
MOP(}OITHMHOBOTO IUKJIA.

HccnenoBaHus MoKas3aid, YTO Y KPBIC B ONBITHOM IpyTie
Yyepe3 TPH Yaca Mocjie BBEJCHUS YKCYCHOW KHCIOThI 00b-
€M 3KccyaTa ObLI cyliecTBeHHO Hibke (Ha 39,4%, 25,4%,
39,2%, 47%) 1o cpaBHEHUIO C TIOKa3aTeJIeM B KOHTPOJIBbHOM
IpyIIe U COMOCTAaBUM I10 CPaBHEHMIO C INOKa3areyieM B
Tpynrie )XKUBOTHBIX, IMOJTYyYaBIIUX (()II/IKHO(I)eHaK HaTpus»,
T.e. coenunenus (II, IV, VI) nposBnsioT BeIpakeHHYIO
MPOTHUBOBOCHATIUTE/IbHYIO aKTUBHOCTb HA MOACJIN OCTpOﬁ
JKCCYAATUBHOM pEaKLMHU.

Coenunenue (III) oxaspiBaeT ymepeHHoe aeictaue. Pe-
3yJITAThl UCCIIEIOBAHUN TPOTUBOBOCIAIIUTEIbHON aKTUB-
HocTH 00pa3nos (II-1V) u (VI) npuBeneHs! B Tabnuie 2.
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Tabnuya 1. usuxo-xumuueckue koncmanmot coeounenuii 1I-1V, VI
Coen. Boixon, % T, °C BpyrtTo-dopmyna
1 74 137 C,H,.N,O,S
1 60 186-187 C H_.N,O.S
v 59 229-230 CH.BrN,O.S
Vi 45 136-137 CH_ N.OS,
Tabnuya 2. Bauanue obpasyos coeounenuii (1I-1V, VI) u ouxnoghenaxa nampus
HA KOIUYeCms0 00pazoeasuLe2ocst IKCCy0ama 8 GprouHol NOIOCMU KPbiC
Ne Macca ;KUBOTHBIX, KosnuectBo
XumMnyeckoe Ha3BaHue
coef. rp. IKCCyIaTa, MII
11, n=10 N-aHHI/IHTI/IOCCMI/IKap§aSMI[ N-mopdo- 97949 5,1240.30*
JIUHUITYKCYCHOU KUCJIOTHI
11, n=10 N-(2-(2-mopdomumoaneTiun) runpasu- 282410 6,30£0,31*#
HOKapOOHOTHOWI ) OeH3aMU T
IV, n=10 4-6pom-(N-(2-(2-mopdonmHOATICTHIT) 294+9 5,140,34*
THIIPA3HHOKAPOOHOTHOWIT)OCH3aMU T
VI, n=10 5-(mopdonmuomermn) -1,3,4-tuanua- 97649 4,47+0,88*
30J1-2-THUOH
KownTposs, =10 289+7 8,45+0,89
IIHKnmbeEaK 28448 4,05+0,67*
Harpusi, N=10

npumeuanue - * - p< 0,05 no cpagnenuio ¢ Konmponem,
#-p < 0,05 no cpagnenuio ¢ epynnou cpaguenust (OuKiIoheHax Hampus)

Takum 00pa3om, pe3ymnbTaThl SKCIIEpUMEHTATEHOTO HccITe-
JIOBaHMS TOKa3allH, 9YTO CPEAN U3YUEHHBIX IPON3BOIHBIX
N-MopdomHMIT YKCYCHON KHCIOTHI UIMEIOTCS COSJMHEHUS
(IT-IV u VI), obnaparomniue mpoTHBOBOCIATHTEIHLHOM
aKTHBHOCTBIO. BO3MOXHO, 4TO MPOTHBOBOCIIAIUTEIHHbIC
CBOICTBa HOBBIX ITPOM3BOIHBIX CBA3aHBI C X aHTHOAKTe-
pHAIBHBIMHU CBOICTBaMHU, 00YCIIOBICHHBIMH HAHIHEM B
WX XAMHYECKOH CTPYKType THOceMuKapba3umHoro u 1,3,4-
traanason-2(3H)-tuonosoro ¢parmentos. [loxyueHHBIC
Pe3yIbTaThl O3BOJISIIOT PEKOMEHI0BATh MPOBEICHUE B
JaTbHEHIIEM paclINPEeHHBIX JOKITHHIYECKIX UCIIBITAaHNH
C IIENTBI0 U3YYEHHSI MEXaHH3MOB ITPOTHBOBOCIIATIUTEILHON
aKTHBHOCTH ¥ 0€30IaCHOCTH UCCIIEAYEMBIX COSANHEHUH.

BriBonsr:

1. Peaknus HyKineouIbHOTO IpUCOSTMHEHHS THAPa3HIa
N-Mop¢hoaMHIIT YKCYCHON KUCIOTHI K aJuliil-, OCH30MII-,
4-6poMOEH30MITN30THONIMOHATAM B CIIMPTOBOH cpere
MIPUBOANT K ITOTYYEHHIO HOBBIX THOCEMHKapOa3uaoB. B
PEaKIHOHHOHN Cpelie OTCYTCTBHE IIPOLYKTOB IeTEPOLIMKITH-
3anuy (THAIMA30JI0B) OOBSICHACTCS HAIWIHEM 3JIEKTPO-
HOHACHIIICHHBIX 3aMECTUTENeH B THOCEMHKApOa3HIHOH
TPyIIE ¥ X CTAOMIN3UPYIONINM JeHCTBHEM.

2. Bzanmoneiictue ruapasuna N-Mop(OoITHHII YKCYCHON
KHCJIOTHI C CEPOYTIICPOAOM B IIEIOYHOMN Cpese NPUBOIUT
K 00pa30BaHUIO KaJMEBOW COJIM THAPAZHHOAUTHOMOP(O-
JIMHWUI YKCYCHOH KHCIIOTBI, KOTOpasi IPH IOAKHUCICHUN
CEepHOIl KUCIOTOH (KOHIIEHTPUPOBAHHOH) MPH TOHWKEH-
HOW TeMmepaType JIETKO NPeTepreBaeT MUKIN3aNNIo B
5-(mopdommaOoMeTHN)- 1,3 ,4-THagnazon-2(3H)-THoH.
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3. BEIsABICHB COEAMHEHHUS THOCEMHUKAapOa3nmoB
N-MophoIHHUI YKCYCHOM KHCIIOTHI, 00/1afafoIie BeIpa-
JKEHHOM MIPOTHBOBOCTIAIUTEIIFHON aKTHBHOCTBIO, KOTOPBIE
MPEICTaBILIIOT HHTEPEC TS JATbHEHIINX OoJtee yrryOreH-
HBIX (hapMaKOJIOTHYECKHX HCCIIEIOBAaHNH.
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SUMMARY

RESEARCH OFANTI-INFLAMMATORYACTIVITY
OF THE THIOSEMICARBAZIDEN-MORPHOLINI-
LACETICACID

!Bakirova R., 2Fasylov S., 2Nurkenov O.,
Muravlyova L., *Gakupova A.

'Karaganda State Medical University, ®Institute of Organic
Synthesis and Coal Chemistry RK, Kazakhstan, *Innovative
University of Eurasia, Pavlodar, Kazakhstan

Studying of synthesis and anti-inflammatory activity of a num-
ber of new derivatives of N-acylsubstituted of thiosemicarba-
zide and product of their heterocyclization (thiadiazole).

In work the following reagents are used: hydrazide of N-
morfolinilacetic acids, allil-, benzoil-, 4-brom-benzoil iso-
thiocyanates. IR spectrums of compounds are removed on a
spectrometer from Fourier converter by “AVATAR-320" in
tablets with KBr, 1H NMR spectra were recorded on Bruker
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DRX500 spectrometer with a frequency of 500 MHz in
DMSO-d6 solution relative to internal tetramethylsilane
standard. X-ray diffraction analysis was carried out on
four circuitous automatic diffractometer “Xcalibur”.
Mass spectra were recorded on a device FINNIGAN
MAT.INCOS 50 direct input material with an ionization
energy of 70 eV. Thin-layer chromatographic (TLC)
analysis was performed on plates «Sorbfil» system
benzene-isopropanol-ammonia 10:5:2, display iodine
vapor. Melting point defined on the device «Boetiusy.
Anti-inflammatory activity of compounds is studied on
white not purebred rats. Statistical processing of results
was carried out with use of the software package of
“Statistica 6,0”.

The experimental results showed that, among the received
new hydrazide derivatives of N-morpholinilacetyc acids are
compounds (II-IV and VI), which have anti-inflammatory
activity. It is possible that novel anti-inflammatory proper-
ties associated with their antibacterial properties due to the
presence in their chemical structure and thiosemicarbazides
1,3,4-thiadiazol-2 (3H)-thione fragments. The obtained
results allow us to recommend the test compounds for
advanced pre-clinical trials to study their properties.

Based on N-hydrazide morpholinil acetic acid, a number
of new N-acyl-substituted derivatives of thiosemicar-
bazide is synthesized and described, composition and
structure of which is proved by IR, 1H NMR spectros-
copy and X-ray analysis. In an experimentation rats is
founded anti-inflammatory activity of N-acyl-substituted
thiosemicarbazide.

Keywords: hydrazide, thiosemicarbazide, 1,3,4-thiadiaz-
ole-2-tion, anti-inflammatory activity.

PE3IOME

U3YYEHUE MPOTUBOBOCHAJUTEJBLHOMN
AKTUBHOCTH THUOCEMUKAPBA3ZUIO0B
N-MOP®OJUHNJ YKCYCHOM KUCJIOTHI

Bakupora P.E., *@aszbuios C./., ‘Hypkenos O.A.,
Mypasaesa JLE., *)Kakymnosa A.H.

Kapazanounckuii 2ocyoapcmeeniviii MEOUYUHCKUT YHU-
eepcumem, 2Hncmumym op2anuiecko2o cunmesa u yaie-
xumuu PK, Kapacanoa, *Unnoeayuonnwiti Eepasutickuil
yHugepcumem, Ilasnooap, Kazaxcman

Ienp uccnenoBanus - U3y4eHUE CUHTE3a M IPOTUBOBOC-
MaJUTEIbHON aKTMBHOCTHU PsAJa HOBBIX MPOM3BOAHBIX
N-arun3amMenieHHbIX THOCEMUKapOa3uI0B U MPOAYKTa HX
TeTePOIMKIN3AINH (THAIUA301a).

B pabore ucnonbs30BaHbl CIeAYyIOIIUE pPEeareHTHI:
runpasun N-Mop]OJIHHUI YKCYCHOW KUCIOTHI, aj-
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JUa-, 0€H30UI-, 4-OpOMOCH30UIN30THONUOHATHI.
HK-cnexTpbl COeAMHEHUN CHATHI Ha CIEKTPOMETPE C
®ypoe-npeobpaszoarenem «AVATAR-320» B Tabnerkax
¢ KBr, cniektper IMP 'H 3anucadbl Ha CIIEKTPOMETPE
"Bruker DRX500" ¢ gacroroit 500 MI'n B pactBOpe
DMSO-d6 oTHOCHTENbHO BHYTPEHHErO CTaHaapTra
TeTpaMeTHuJcuiIaH. PEHTreHOCTPYKTYpHBIl aHalu3
NPOBEJEH Ha YETHIPEXKPYKHOM aBTOMAaTHYECKOM
nudpakrtomerpe“Xcalibur”. Macc-cuekTpbl CHATHI
Ha npubope "FINNIGAN MAT.INCOS 50" npsiMmbiM
BBOJIOM BelllecTBa ¢ 3Heprueit nonuzanuu 70 3B. Ton-
KOCJIOHHBIA XpoMaTorpauuecKuii aHaiu3 BBIIOJIHEH
Ha TuracTuHKax «Sorbfil» B cucTreMe M30MPONMUIOBEIA
cnupr-OeH3on-ammuak - 10:5:2, nposiBieHne napamu
Moga. Temneparypsl IJIaBIEHUS ONpENENIEHbl HA MPU-
6ope «Boetiusy. [IpoTuBoBOCHTaNIUTENbHAS AKTUBHOCTH
COCTMHEHHH N3ydeHa Ha OesIbIX OeCIOPOIHBIX KPhICaX.
Craructuyeckas 06paboTKa pe3yabTaToB MPOBOIUIACH
C UCIOJIb30BAaHUEM IaKeTa mporpamm «Statistica 6,0%.

PesynbraThl 3KCIEpUMEHTAIBHOTO UCCIEI0OBAaHUS MO-
Ka3alid, 4TO CPEeJH MOJYYEHHBIX HOBBIX MPOU3BOIHBIX
ruapasuga N-MopdoIMHUIT YKCYCHOM KUCITOTH HMEIOTCS
coenunenus (II-1V u VI), ob6anaroniue npoTHBOBOCHA-
JINTEIbHOU aKTUBHOCTHI0. BO3MOXHO, UTO MPOTUBOBOC-
MaJUTeNIbHbIE CBOMCTBA HOBBIX MTPOU3BOIHBIX CBSI3aHBI
C UX aHTHOAKTepHUAILHBIMU CBOWCTBaMH, 00YCIIOBJICH-
HBIMU HaJIMYMEM B UX XUMHUYECKOU CTPYKType THOCE-
mukapbaszugHoro u 1,3,4-tuanuazon-2(3H)-tnonosoro
¢bparmenToB. [lonydeHHBIC PE3yIbTAaThl MO3BOJISIOT
PEKOMEH10BaTh MPOBECHHUE B TaJIbHEUIIEM pacIUpPEH-
HBIX JIOKJIMHAYECKUX HUCIBITAHUHN C LIEJNbI0 W3yUeHUS
MEXaHH3MOB MPOTUBOBOCHATUTEIbHON aKTUBHOCTH U
0€30IaCHOCTH UCCIICIYEMBIX COCAMHCHHUI.

Ha ocHoBe ruapasuga N-Mop(hOJIMHUT YKCYCHOM KHC-
JIOTBI CUHTE3UPOBAaH U ONMCAH PAJ HOBBIX IPOU3BOJHBIX
N-anuizamenieHHbIX THOCEMUKapOa3uI0B, COCTaB U
CTpOeHHE KOTOPBIX Moka3aHbl manHbiMu UK-, IMP'H-
CIEKTPOCKONMH M PEHTTEHOCTPYKTYpHOro aHanusza. B
SKCIIEpPUMEHTE Ha KpbICaX M3y4yeHa MPOTUBOBOCIAIIHU-
TCJIbHAsA aKTUBHOCTbH IMPOMU3BOAHBIX N-aumn3aMemeHme
THOCEMUKapOa3nI0B.
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NHHOBALMOHHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'MHN
B IIPENNIOJJABAHWUM MTPONEJIEBTUKHA BHYTPEHHUX BOJIE3HEM

Tycynoexosa K.T., Bakuposa P.E., Hypcyaranosa C.J.

Kapazanouncxuii cocyoapcmeennviti meduyunckuil ynusepcumem, Kasaxcman

B smoxy pocta Hay4HO-3KOHOMHYECKOTO U METUIIMHCKOTO
MOTEHIIMaja 00IIeCcTBa, IPaBOBOTO CO3HAHUS HACETICHHUS,
HH(OPMALMOHHO-TEXHOIOTUIECKON MOIEPHU3AIINH TIPO-
M3BOJICTBA, IOBBIIIAIOTCSA TPEOOBAHUS K MTOATOTOBKE BBI-
COKOKBaNH(UITIPOBAHHBIX CIIELHAINCTOB, 00JIaIaf0IIIX
LIIMPOKUM KPYT030pOM, OPHEHTHPOBAHHBIX B BOIIPOCAX
HE TOJIBKO CBOEH Mpodeccru, HO U NpaBa, MEHEDKMEHTA,
MapkeTuHra [1,4]. B aToif cBsizu mepea MeIUIUHCKHUMHU
By3amu KasaxcraHa BCTalOT BOIPOCHI COBEPIICHCTBOBA-
HUS CUCTEMBI MEUIIMHCKOTO 00pa30BaHus, pa3paboTKH U
BHEJIPEHNS MHHOBAIIMOHHBIX 00pa30BaTeIbHBIX IIPOrPaMM,
TIOBBINIEHUST KadecTBa 0Opa3oBaHusl. Pemaromnryio poib B
9TOM JOJDKHBI CHITPaTh peopraHn3anys yaeOHoro porecca
U KOHTPOJIA 3HAHUHM CTYICHTOB, Y4€OHO-METOANYECKOE U
MaTepraIbHOE 00eCIIeueHNE BBICIINX YIeOHBIX 3aBeICHUH.
CoBpeMeHHBIH OAX0/ K 00pa30BaTeIbHBIM TEXHOIOT UM
JIUKTYeT HE0OXOANMOCTb pehOpMUPOBAHHS CHCTEMBI MOJI-
TOTOBKH ME/IMIIMHCKUX KaJIPOB, BHEAPECHUS KaK M3BECTHBIX
3apy0eKHBIX, TaK U COOCTBEHHBIX 3()(PEKTUBHBIX HOPM U
MeTOOB 00yueHwus [7].

Ilenpro uccnenoBaHus SIBUIOCH MPOBEJEHUE aHANIN3A
BHEAPCHNS MHHOBAIIMOHHBIX TEXHOJIOTHII 00y4YeHHs TpU
MIPENoJaBaHNH IPOIIEACBTHUKH BHYTPEHHHUX O0JIe3HE.

MaTepna.n M MeToabl. MeTomamMu HcClieI0BaHHUS SIBIISIINCH
TCOPECTUUCCKUE, MeaaroruuecKui OKCTICPUMCEHT, Ha6J'IIO}Ie'
HUEC; TCCTUPOBAHUEC, MCTOJ HAYUYHOI'O aHaJIn3a.

PesyabTarhl 1 ux o0cy:xaenue. [lponenesriuka BHyTpeH-
HUX 00JIe3HEH SBIACTCS OMHOM M3 MEPBBIX KIMHUYIECKHIX
JUCIMITINH, ¢ KOTOPOW CTYAEHTHl HAYMHAIOT IO3HABAaTh
BHYTpPEHHHE OO0JIE3HH M MPOJOJIKAIOT ATOT MPOIECC 10
OKOHYAHHSI METUIIMHCKOTO By3a. JIMCLMIUIMHA B HAIleM
YHHUBEPCHUTETE IIPEroaeTcs Ha TpeTbeM Kypce. OCHOBHON
3a1a4dei IpoIeIeBTUKN BHYTPEHHUX OOJe3HeH SBISeTCS
00y4eHue CTYICHTOB METOIMKE KIIMHUYECKOTO 00CIe10Ba-
HUsI OOJIBHBIX, OCHOBHBIM JIaA0OPAaTOPHBIM U MHCTPYMEH-
TaJBHBIM METOJIaM HCCIICIOBAHHUS, CEMHOTHKE 3a00JeBa-
HUH BHYTPEHHUX OPTraHOB, MOCTPOEHHUIO CHHIPOMHOIO
IuarHo3a. BreISBIeHHE BeOyIIero CUHAPOMA, MPUYMH U
00CTOSTENTECTB €r0 BOSHUKHOBEHHS, XapaKTepa pa3BUTHUS
MaTOJIOTHYECKOT0 MPOIecca OCHOBBIBAETCS HAa KIMHUYE-
CKOM KOMITETEHTHOCTH Oymyiero Bpada. [lostomy o0y-
YaroIIHUiics TOJHKEH BIAJEeTh HE TOIBKO TEOPETHUECKUMHU
3HaHUSIMH, HO U TPAMOTHO, IIOCJIEJ0BAaTEIHHO BHIIONHATh
MIPAKTUYECKHE HABBIKM 00CIeJ0BaHMS MalMeHToB. VIHHO-
BaI[MOHHBIE TEXHOJIOTUH, HCIIOTIB3YEMBIC B YHUBEPCUTETE,
MPUBOAST K BUIOM3MEHEHHUIO U COBEPUICHCTBOBAHUIO
METOJIMK ¥ IPUEMOB 00yUYEeHHS, CIIOCOOCTBYIONIIX TPAHC-
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(dbopMaruu coaepKaHUs U KauecTBa 00Pa30BaTCILHOTO
mporecca Ha 6oiee BHICOKHA ypoBeHb [7,9].

Ha xadenpe nponeneBTiky BHyTpeHHUX Oonesneiln Ka-
paraHIMHCKOrO TOCYIapCTBEHHOTO MEIUIIMHCKOTO YHHU-
BepCUTETa YIeOHBIN MPOIecC MPOBOIUTCS IO KPEAUTHO-
MOJYJIBHOMY NPUHIHITY C MPUMEHEHHEM HHTETPHUPO-
BaHHOTO 0Oy4yeHMs. MHTerpupoBaHHOE O00ydeHHE — 3TO
(dbopma opraHuzaiu 00pa3oBaTEIbHON NESITENBHOCTH C
HCTIONB30BaHUEM CHCTEMHOTO MOJXO0a, MEXANCIUILIN-
HapHOW CBA3M, COCOOCTBYIOIIEE PACIIMPEHHUIO KPyTo30-
pa, TBOPYECKOM aKTUBHOCTH CYOBEKTOB 3TOTO IpoIiecca,
TIOBBIIICHUIO UX KOMIETEHTHOCTU [8]. MexaucIumim-
HapHasi HHTETpalys Ha 3 Kypce CONEPKUT U 00BbeAUHSAET
Marepraibl BOCBMH JUCLIUILTHH: HOPMAJIBHOI aHATOMUH U
(bu3MONIOTHH, ATOJOIMYECKON aHATOMUH U (PU3HOJIOTUH,
TUCTOJIOTUH, BU3yaJIbHOW TUATHOCTHKH, (apMaKoJIOTHU
U TIPOTEeNEeBTUKN BHYTpeHHHX Oone3Hei. KpenutHo-
MOIYJIbHAS CHCTEMA BKITIOYAET 8 MOIYJIEH 110 CIIeTyIOIM
CHCTEMaM: JIbIXaTeNbHas, CepACIHO-COCYIHCTas!, OIOPHO-
JBUTATENbHAS, YHIOKPUHHAS, MOYEIIONOBas, KPOBETBOP-
Hasi, HEpBHas, MUIIeBaPUTEIIbHAS.

Y4ebHsIi nporiece Ha Kadeape NponeaeBTUKN BHYTPEHHIX
OonesHel mpoxonui B popMme ayAUTOPHOM paboThl (JieK-
MM, PAaKTHUYECKUE 3aHITHS, CAMOCTOSITENbHAs paboTa
CTYAEHTA TIOJl PYKOBOACTBOM IPENOAABATENS) C UCIIOJb-
30BaHHEM HMHTEPAKTUBHBIX METOJOB OOydeHHs: pa3zdbopa
kinHUueckux ciay4daeB (Problem-Based Learning - PBL),
peuienust cutyaimonHbix 3a1a4d (Team-Based Learning -
TBL, Case-Based Learning - CBL), poneBbix urp u ap. I1o
METOJIUKE IMTPOBECACHUA 3aHATHHI 11O JAHHBIM TEXHOJIOTHUAM
o6yquH${ IMOJYYCHBI CBUACTCIILCTBA O PETUCTPALIU ITPpAB
Ha 00BEeKT aBTOpCKOro mpasa [2,3]. [IpuopuTeTHBIMH Ha-
MpaBJICHUAMU JaHHBIX UHTCPAKTUBHBIX MCTOI0B O6y‘{eHI/I$I
SABJIAOTCA HpI/IO6peTeHI/Ie KIIMHUYCCKNX, KOMMYHHKaTHUB-
HBIX M TPAKTHYECKUX HABBIKOB Y CTYJICHTOB, 00y4eHHUE Ha-
BBIKaM pa60T1)1 B KOMaHAC€ U YBaXXUTCJIbHOMY OTHOICHHUIO
K MHCHUAM KOJIJICT. HpI/I TIOATOTOBKE K 3aHATUAM CTYACHTBI
COBEpILEHCTBYIOT HaBBIKM Hay4YHO-HCCJIEI0BATENbCKOM
paboThl. Tak, HAIIM CTYACHTHI €XKETOAHO 3aHUMAIOT MPH-
30BBIC M€CTA B MCKAYHAPOAHBIX CTYICHUCCKUX HAYUYHBIX

¢dhopymax.

I'maBHBIMU IICfICTByIOHIPIMPI JIMIIaMH Ha TaKUX 3aHATUAX B~
JISIFOTCSI caMu CTyAeHThl. IIpenogasareny, BLICTyNas B pOJIU
TBIOTOPA, SBJISAIOTCS SKCIIEPTaMH B PEIIEHIH 00CYKIaeMOit
poOJIeMBl, HE BMEIINBAsICh B AUCKYCCHIO, OHU HAOTIOAAIOT
3a TBOpPUYECKOH paboTOH CTYJEHTOB. YUAaCTHUKU JUCKYC-
CHH, BBIABUTAIOT Pa3JIMYHBIC TUIIOTC3bI, 000CHOBBIBAIOT
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UX, MPUHUMAIOT PELICHUs, MCIIONb3Yysl 3HAHUSI CMEXHBIX
U 0a30BbIX AucUUIUIMH. [Ipu pemieHnH MpoOIeMHBIX
CUTYallMil aKTHBU3UPYETCS] KIMHUYECKOE MBILILICHHE
CTy/EHTA, YIy4llaeTcs NOo3HaBaTeIbHBIN Mpoliecc, Kaue-
CTBO OCBOEHHMS Y4e€OHOIo MaTepuasa, OH OILIYIIAeT CBOO
HHTEIIEKTYaJIbHYIO COCTOSTEILHOCTb.

[Ian camocTosITENBHOM PabOTHI CTY/IEHTOB OBLI COIIACO-
BaH CO CMCXXHBIMU JUCHUITTIMHAMU U BBITIOJIHAJICS B (bopMe
Npe3eHTaly MPOeKTa, HanucaHus (parMeHTa UCTOPHU
00JIe3HU TEMAaTHYECKOr0 OOJIBHOTO, PEILICHUS CUTYaIlMOH-
HBIX 33/1a4, OTBETOB Ha BOIIPOCHI CAMOKOHTPOJIS.

OTKpBITBIC 3aHATHS, IPOBOTUMBIC Ha CMEIKHBIX Kadenpax,
MO3BOJISUTH MIPENOIaBaTENsIM JISTUTHCS OMBITOM CBOETO
npoQeCCHOHATBHOTO MAaCTEPCTRA C KOJUIEraMH, 00y4IaThCst
METOJIOJIOTUH U CTPYKTYpE TPOBEACHUS 3aHATUHN U JIEKLUH,
UCIIOJIb30BAHHUIO HOBEHIINX TEXHHUYECKHUX CPEICTB B 00-
pa3oBaTeNbHOM IpoLecce.

COop xanob ¥ aHaMHe3a y OOJBHBIX OCYHICCTBIISICS B
nanarax npouiIbHBIX OTHeNeHnid. B mpouecce paboTs
CTYACHT OCBaMWBaJl HABBIKU ICUXOJOTHYCCKOIO0 KOHTAKTa
¢ OONBHBIM, OOpallla)l BHUMaHUE Ha €r0 MOBEICHUECKUE
peakuuu. [IpoBeaeHHBIN paccupoc U QU3UKAIBHOE
o0cieioBaHKE MalMeHTa MMO3BOJSUIO CTYACHTY (GopMy-
JIUpOBaTh NPCABAPUTCIBbHYIO JUATHOCTUYCCKYIO TUIIO-
Te3y. OOydaromuiics MpOBOIMII CPAaBHUTEIbHBIH aHAN3
KJIMHUYECKOM CUMIITOMATUKHU IIanucHTa C KJIAaCCUYECKOM
KapTHHOW 3a00JIeBaHus, U3JIOKEHHOW B yUeOHBIX MOCO-
Oousix. Bompochl, BO3HUKINKE MPH OOCICAOBAHUH MAIU-
€HTa, TPeOOBAIIU MOUCKA JOTOTHUTESILHON MEIUIIMHCKON
uHpOpManu B OMOIMOTEYHOM (OHAE M SIEKTPOHHBIX
6azax yHuBepcutera. VHpopManunonHas cTpyKTypa
YHUBEPCHUTETA, OCHAIIEHHAs COBPEMEHHOI1 armaparypoit
U CPEICTBAMHU CBsI3M, 00€CleunBaeT MHUPOKUH JOCTYII
oOyuaromuxcs k MHTepHET-pecypcam, JIEeKTPOHHBIM
y4eOHO-00pa30BaTEeIbHBIM KOMIUICKCAM U OMOIHOTEKaM,
MYJIBTUMEIMHHBIM 00y4Yarolie-TeCTHPYIOIIUM CHCTEMaM
u ap. B 6ubnuorexe umeercst J0CTaTOUHAS JNEKTPOHHAS
KapToTeKa yu4eOHBIX MaTepHaoB M HAyYHBIX M3JaHUM.

[IprMeHeHnEe KOMITBIOTEPHBIX TEXHOJOTHH B 0Opa3oBa-
TEIBHOM MPOIECCE U TPEHAKEPOB CTAIO0 BO3MOXKHBIM
nocie co3nanus B yHuBepcurere LleHTpa npakruiyeckux
HaBbIkOB (L[ITH). TpenaxepHble cHUCTEMBI MO3BOJISIOT
HO/ATOTOBUTH O0YYArONIUXCsl K PHHSATHIO Ka4€CTBEHHBIX
1 Oe30TIararelibHbIX PEUICHHH B Pa3JIMYHBIX KITMHUYECKHUX
cUTyalusX. Pe3ynbrarsl paboThl CTY/IEHTOB aBTOMATHYECKH
00pabarbIBaINCh, YTO O3BOJISIIO IPOBOANUTH MOHUTOPHHT
uX AocTwkeHuil. OCHAIIEHHOCTh BHIE0000pYyA0BaHUEM
HO3BOJISUIO HAOIIONATh U OLICHUBAaTh KAa4e€CTBO BBINOJIHE-
HUS HaBBIKOB CTYJICHTaMH 1 3()()EKTUBHOCTH IPOBE/ICHHS
NPaKTUYECKOTO 3aHSITHS MPETOIaBaTeIsIMU.

BHenpeHre HHTErpupoOBaHHOTO 00Y4EHHsI, COBPEMEHHOTO
TEXHUYECKOTO OCHAIEHUs (MyJIbTHUMEIUNHHBIE MTPOEKTO-

© GMN

PBl, BHIIEO-, KHHO(MIBMBI U JIp.) BHECIO KOPPEKLHUIO B
METOAUKY H3JIOKCHHUA JICKIUOHHOI'O Marepuraja. TaK, B
MPOOIEMHOM JIEKIIMU OCBSILAJICS ONpeNeICHHBIN pasaen
¢ 00s3aTenbHON JeMOHCTpanueil 00JIbHOTO, YTO CTUMY-
JINPOBAJIO MO3HABATENbHBIA U MBICIUTEIbHBIA MPOLIECC
CTyICHTOB. JICKITMOHHBII MaTepua u3araics He B popme
MOHOJIOT'a, a B BH/JIE IMAJIOTa, TUCKYCCUH, YTO CIIOCOOCTBO-
BaJIO AKTUBU3ALMY CTYACHUYECKOU ayJUTOPUU K PELLICHUIO
MPOOIEMHBIX BOIPOCOB.

[TpoBOAMINCE JTEKIUH-CUMITO3UYMBI C y4aCTHEM JICKTOPOB
CMEXHBIX JIMCUUIUIMH (T1aTOJIOTMYEeCKON aHaTOMMH, 1aTo-
(usronoruu, BU3yaibHO# TUarHOCTUKH, (hapMaKOJIOTHH 1
JIp.), Ha KOTOPBIX pacKpbIBajlach CTPYKTYpa KOHKPETHOTO
3a0oJeBaHusl, HalpuMep: THEBMOHUH, ITIOMepyJIoHedpuTa,
reMOpparuueckoro MHCY/IbTA, S3BEHHOH OONEe3HN.

CTyaeHThI MII/IINX KyPCOB MOPOH HECTIOCOOHBI 0CO3HATH
3HaueHHue (yHIAMEHTAIBHBIX JUCUUILIMH A Oymyrien
JiesiTenbHOCTH Bpada. CylIHOCTHBIHN (MM MHBapUAHTHBIH)
MO/IX0J] B 00Yy4EeHUH HEOOXOANMO UCTIOIb30BaTh HE TOJIb-
KO B OTACTBHBIX AUCIUIIMHAX, HO U NPH YCTAaHOBICHUU
MEXIPEAMETHBIX CBA3EH I JTOCTHIKEHMS] KOHEUHBIX
1esielt MOATOTOBKH crierpanucta [4,9]. B atoii cBsa3u uc-
MOJTb30BAHNE MEXTUCIIUIUTMHAPHBIX CUTYAIIMOHHBIX 3a]1a4
MO3BOJISICT, C OJHOM CTOPOHBI, 0OOOUINTh U UHTETPUPO-
BaTh TEOPETHUYECKUE UM NMPAKTHYECKUE 3HAHUS CMEXKHBIX
JUCHMILINH, C JPYyTrod CTOPOHBI, OIICHUTh KIMHUYECKOe
MBIIIICHHE CTyAeHTOB. ClietyeT OTMETHTB, YTO B TEKyILEM
yueOHOM TO/ly C LeJIbIO OBBIIICHHS T03HABATEIEHON MO-
TUBALUK CTYJCHTOB OBUIM BBIYIIEHBI MPETOJaBaTeIsIMU
CMEXHBIX JUCLMIUIMH 3 Kypca HHTErpUpOBaHHbIE y4eOHH-
KH 10 8 MOAYJISIM Ha TOCYIapCTBEHHOM U PYCCKOM SI3bIKaX,
KOTOpPBIE BKJIIOYAIIM BOIPOCH! HOPMBI U TaTONOTHH.

IIpoBepka U OLICHKA 3HaHUI, yMEHUI U HaBBIKOB CTYJCH-
TOB — BayKHBIH CTPYKTYPHBIM KOMIIOHEHT BCETO IIpoLiecca
o0ydeHus. B cooTBeTCTBHU ¢ MPUHLIMIIAMH CUCTEMATHY-
HOCTH, TIOCJIEJIOBATEILHOCTH ¥ MPOYHOCTH OOYy4CHHS
OHa JOJDKHA OCYIIECTBIATHCS B TEUEHHE BCEro Mepuosa
o0ydenus [9]. Texkymuit KOHTPOJIb YPOBHS 3HAHUI U yMe-
HUI CTyACHTOB IO MPOMEAEBTUKE BHYTPEHHUX Oose3Hei
MPOBOJMIICA B BUIE OLIEHKU TEKyIleH yCIeBaeMOCTH U
MUHHU-KJIHHUYECcKoro sk3amena (MK2J). MKD nposonuics
MOCJIe KaX/I0T0 MPOWICHHOTO MOAY/IS U BKIIIOYAJI OILICHKY
CIEIYIONINX KPUTEpHEB: cOOp aHaMHe3a, (HHU3UKAIbHBIHN
OCMOTp, KOMMYHHKaTHBHbBIE HABBIKU, TPO(ECCHOHANTbHAS
3TUKA, KIMHUYECKOE MBIIUICHHE, OPIraHU30BAaHHOCTB/
3 PEKTUBHOCTD, 00Iass KINMHUYECKAs KOMIICTCHTHOCTb.
Pe3ynbTaThl BRIIOJHEHUS STHX KPUTEPHEB 3aHOCUIIHCH B
oueHounsle muctel MKD. M3BecTHO, uTO poheccroHalb-
HbI€ HABBIKH, B YACTHOCTH KOHTAKT C OOJIbHBIM, SIBJISIOTCS
COCTaBHBIMU 3JIEMEHTaMH yCIICIIHOM IS TeIbHOCTH Bpaya.
HayuuTh 3TOMYy MOXHO NPH HEMOCPEICTBEHHOM JOCTYIIE
K 00JIbHOMY B y4eOHOM mporiecce. [IpenmyIecTBo MHUHU-
9K3aMEHa COCTOMUT B TOM, YTO OH IO3BOJISIeT HAOMIOAATh
U aHAJIMU3UPOBATh PabOTy CTYJEHTOB C TEMAaTUYECKUM
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0O0JIBHBIM HETIOCPE/ICTBEHHO B nasiare. OOCYKIeHUE UTOTOB
MpoBeACHHS, (POPMYITUPOBAHHUE CHHAPOMOB, C BBIICTICHIEM
BEJYILIETO, TPOBOAMIIOCH B yueOHOM koMHare. [Ipemocras-
JIeHne «00paTHOMW CBSA3W» SK3aMEHATOPOM 3aKITI0YaIoCh B
BBISICHEHHH YJIOBJIETBOPEHHOCTHU CTY/IEHTA BHITIOJHEHHBIM
3a/laHueM, YKa3aHUU JIOCTOMHCTB M HEJOCTATKOB UX BhI-
TIOJIHEHUS, IEMOHCTPAIIMK HABBIKOB MOCTE UX OIEHKH.
MUuHU-KIMHAYECKUI dK3aMeH TpeboBall ompeeeHHOMN
MOATOTOBKHM JK3aMEHATOPOB, KOTOPHIE JTOJKHBI UMETh
Hay4YHYIO CTeleHb, MO0 HE MEHEe S5-NIETHUM ONBIT KIIH-
HUYECKOHN MPAKTUKU U IPEINOJABaTEIIbCKON [EATEIbHO-
ctu. [IpeumymecrBamu MKD sBIsSIOTCS BO3MOXKHOCTD
HaOJIOMCHHs 32 BBIMTOJIHCHHUEM CTYICHTOM 3aJaHUi B
pealibHO 00CTaHOBKE; OLIEHKA CIIOCOOHOCTEH CTYACHTOB,;
MUHUMAJIbHBIE 3 IMIHUCTPATUBHBIC PACXO/IbI; YBEITUUCHHE
JIOCTOBEPHOCTHUHU C POCTOM KOJIMYECTBA MPOBOAUMBIX MO-
nyneil. Ananus pesynbraroB MKD mokaszai, 4To cpeaHuii
6an o 8 moxyssim B 2013-2014 yye6HOM oy ObLI BhILIE
(77%) B cpaBHEHUU ¢ IpeAbLAYIIIM Tos1oM (75%), 3a cuet
YAY4IIeHUs] BBITIOJIHEHHUS TAKKX HABBIKOB, KaK COOp aHAM-
He3a, pusukaabHOE 00CcIeI0BaHUEe, 00IIAs KIMHIHYCCKAs
KOMIIETEHTHOCTh. Ha aHrmmiickoM oTAeneHuu cpeaHui
6amn B mocnenuue 2 roga cocrtaBua 70% u 69%, coot-
BETCTBEHHO, UTO, I10-BUJAUMOMY, CBS3aHO C TPYAHOCTSIMH
paccnpoca nanueHTOB HHOCTPAHHBIMH CTYIEHTaMHU.

Py0exHbIii KOHTPOJIb 3HAHHUM CTYJICHTOB B KOHIIE KaXkJ10-
ro MOAYJIS OLICHUBAJICSA B (pOpMe TECTOBBIX 3aJaHUIl 1O
BOCHMH JUCITUILTHHAM C ©KETOJHBIM X OOHOBJICHHUEM Ha
40%. KauecTBeHHBIH MTOKa3aTeIIb 10 MOIYITIO YKa3bIBaeT Ha
KIMHHYECKYI0 KOMIIETCHTHOCTh 00YYaroIerocs B JaHHOH
00nacTH, T.¢. TpaHC(HOPMAIIUIO MPHOOPETCHHBIX 3HAHHI B
po¢eCCHOHATLHBIC HABBIKH.

HToroBslii KOHTPOJIb 3HAHUH CTYACHTOB IPOBOAMIICS TAKXKE
¢ COOMIOICHNEM HHTETPUPOBAHHOI'O IOX0/4, T.€. 3alaHuUs
9K3aMeHa BKJIFOYaJIM BOIPOCH BCEX BOCBMHU TUCIUILIMH.
Hrorosslii 3Kx3aMeH IPOXOXKUII B [1Ba 3TAIA: EPBBIX JTAIll
— 00BEKTUBHBIN CTPYKTYpPUPOBAHHBINA KITMHUYECKUII 3K3a-
MeH (OCKD), Bropoii 3Tan — KOMIUIEKCHOE TECTHPOBaHHUE.
OCKD npoonuiics B IEHTPE MPAKTUUECKUX HABBIKOB U
BKJIFOYaJ B ce0s 9 CTaHLUI ¢ CUTYallMOHHBIMH 33 ja4aMH
U 3aJaHUSIMU CMEXHBIX TUCHUIUINH 3 Kypca. YMEHue
CTyA€HTaMH POBOAUTH COOP 7KaJI00 M aHaMHEe3a 00JIBHOTO
aHAJIM3MPOBAJICSA HAa CTAHJAPTU3UPOBAHHOM IAIMEHTE.

Pesynerarer OCKD mporiioro yuedHoro roga y 953 cry-
JCHTOB CIICIIMAJIBHOCTHU «06ma$1 MEOUIIMHA» ITOKasaJlu
JIOCTaTOYHO BBICOKWI CpelHUil Oal Mo MponeaeBTHKE
BHYTpEeHHUX Oose3neii - 85% (B+). [Ipuuem, Ha pycckoM U
aHIIMIICKOM OTJIEJICHHSX OH IPEBBIIIAN OO TOKa3aTelb
(89% u 86% COOTBETCTBEHHO), Ha Ka3aXCKOM OTJIEICHUN
oLt HIDKe (81%). Hanbosee BEICOKHE pe3yIbTaThl CTYICH-
ThI IOKA3aJIM Ha CIEAYIONMX cTaHnuAx: «Coop aHaMHe3a
U KOMMYHUKaTHBHBIE HaBBIKI», «AYCKylbTallusd cepaia
B HOpME U MAaTOJIOTUIY, «AYCKYyNbTallus JETKUX B HOpMeE
u naronoruw». Huskuii 6amn (menee 60%) momyumnu 11
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(2,3%) cTynenToB ka3axckoro otaenenus, 4 (0,9%) crynen-
Ta pycckoro otaenenus u 1 (4,2%) CTylneHT aHTIIUKHCKOTO
OT/ICJICHHSI.

Cpennuii 6aut BTOpOro 3Tara HTOrOBOr0 KOHTPOJIS - IIHCh-
MEHHOTO JK3aMeHa MO0 JUCIUILUIUHE cocTaBmi B+(86%),
YTO HOATBEPIUII PE3YIIBTAT IPEIbIAYIIEro ToAa.

Taxum 00pazoM, cTyneHTHI 3 Kypca MpoieMOHCTPHPOBAITH
JIOCTaTOYHBIN YPOBEHb KIIMHUYECKOW KOMIIETEHTHOCTH MO
MIPOTIEZICBTIKE BHYTPEHHUX Oonie3Heil. B niemom, cpemumii
PEHTHHT yCIIeBaeMOCTH CTYAGHTOB PYCCKOTO M Ka3aXCKOTO OT-
JIeTIeHNs] He U3MEHUJICS 110 CPABHEHMIO C TIPEABITYIIIM FOI0M
u coctasun B (81%) u B-(79%) coOTBETCTBEHHO; Y CTYIEHTOB
WHOCTPaHHOTO oTaeNeHus cHusuics ¢ B- (76%) no C+ (72%)
3a CUET CHMKEHHMS1 Oajlia TeKyIIeH yCrieBaeMOCTH.

3HaYMMON COCTABJISIONICH YacThIO yUeOHOrO Mpoliecca Ha
kadenpe siBIsieTCss BOCIUTATENbHAs paboTa, HalpaBJIeHHAS
Ha (opMUpOBaHKE y CTYICHTOB MTATPUOTH3MA, TPAXKIAHCTBEH-
HOCTH, MHTCpHAITKUOHAJIM3Ma, BBICOKOM MOpaJii U HpaBCTBCH-
Hoctu. CrietyeT OTMETHTb, YTO IPEToiaBaTesIb KITMHUYECKOM
JUCHUIUIMHBI BOCTIDUHUMACTCA HE TOJIBKO KaK Bpa4y, HO U
KaK BOCIIUTATCIb, OKaSI:IBaIOLHI/Iﬁ 0O0JbIIOE BIUSHUE Ha
OKpYKalOIIMX €ro JIonel. A 3T0, B CBOIO 04epe/b, TpeOyeT
MIOCTOSIHHOTO TI€arOrMYECKOr0 CaMOCOBEPIICHCTBOBAHUS U
caM000pa30BaHus MMyTeM HU3Y4eHHS BOIPOCOB MEarOTHKY,
TICHXOJIOTHH, TEOPUH YIIPABJICHUSI, METOANKH y4eOHOMH JTHc-
LUILIVHBL, KYJIBTYPOJIOTMU U JPYTUX JUCUUILIMH. B cBsi3u ¢
4eM HaJI0 OTMETHUTB, 4TO PO(ECcCOPCKO-TIPEIOAABATETLCKHUI
COCTaB KadephI MPOIIET KyPChl MOBBIIICHUS Mearornde-
CKOM KBaJ'II/I(bI/IKaHI/II/I, C Y4aCTHUEM U3BECTHBIX YUCHBIX U JOK-
Topos yauBepcuteto CIIA, Benmukobpuranuu, Poccuu, o
(bOpMI/IpOBaHI/IIO HAaBbIKOB HCIIOJIb30BaHH MHHOBAIIMOHHBIX
TEXHOJIOTH B y4eOHOM Ipoliecce.

Takum 00pa3oM, KpeAUTHO-MOAYJIbHAS TEXHOJOTHS
00yYeHHsI CIIOCOOCTBYET MOBBIMICHHIO MOTHBAI[UU CTY-
JICHTOB K MPUOOPETCHHIO 3HAHMM, a MperoaaBareiei - K
COBEPIIICHCTBOBAHUIO UX IEIArOTHYeCKOr0 MacTEpPCTBa.
[ToBrIlIcHHE KauyeCcTBa MEAUIIMHCKOTO 00pa3oBaHUS 10
YPOBHSI MEXTYHAPOIAHBIX CTAHIAPTOB SBJISICTCS TIABHBIM
YCIIOBHEM YCICUTHOM pean3aliy MPOrpaMMbI TOATOTOBKU
BBICOKOKOMIICTCHTHOTO CIICIIHAJIHCTA.
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SUMMARY

INNOVATIVE EDUCATIONAL TECHNOLOGY IN
THE TEACHING OF PROPAEDEUTIC OF INTER-
NAL DISEASES

Tusupbekova K., Bakirova R., Nursultanova S.

Karaganda State Medical University, Karaganda, Ka-
zakhstan

This article presents analysis of the results of inculcation of
innovative learning technologies in teaching on propaedeu-
tic of internal diseases which is first clinical discipline faced
by medical students of the University. Credit-modular train-
ing included integration of propaedeutic of internal diseases
with basic disciplines of the third year (the normal anatomy;,
physiology, pathological anatomy, histology, pathophysi-
ology, visual diagnostics and pharmacology). There are 8
models on following systems: respiratory, cardiovascular,
musculoskeletal, endocrine, urogenital, hematopoietic,
nervous, digestive. The innovative implementation of learn-
ing technologies (Problem-based learning, clinical cases,
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team-oriented teaching, lectures, symposium lectures,
discussions, role plays, etc.) and knowledge control (mini-
clinical examination, objective structured clinical exam,
comprehensive testing) help students to acquire clinical
skills, team working and skills of researching work.

Keywords: credit-modular training, interdisciplinary inte-
gration, Problem-based Learning, Team-Based Learning, Case-
Based Learning, objective structured clinical examination.

PE3IOME

NHHOBAIIMOHHBIE OBPA3OBATEJIBHBIE TEX-
HOJIOT'UHA BITPEIIOIABAHUU ITPOITEJEBTUKU
BHYTPEHHUX BOJIE3HEM

Tycynoexosa K.T., bBakuposa P.E.,
Hypcyaranosa C.J.

Kapaeanounckuii 2ocyoapcmeenmulii MEOUYUHCKUL YHU-
sepcumem, Kazaxcman

B crtaThe mpoaHadM3upOBaHBl Pe3yabTaThl BHEAPECHUS
MHHOBAIIMOHHBIX TEXHOJOTHH 00ydeHHus NMpH Ipernoja-
BaHHUHM MIPOMEICBTUKH BHYTpeHHUX Oone3Heit. KpeautHo-
MOJyJbHOE O0y4YEeHHE C MHTErpalueil nmponeneBTUKH
BHYTPEHHHUX OoJie3Hel ¢ 0a30BBIMU JAMCHHUIIIIMHAMHU
TpeThero Kypca (HopMmalibHasi aHaToMusi, (PU3HOJIOTHS,
MaTOoJIOTHUeCcKast aHaTOMHUS, TUCTOJIOTHsl, TaTO(U3HONTHS,
BU3yaJibHasl AMAarHOCTHKA M (hapMaKoJIOTHs) BKIIOUAET
8 Momyneil mo cieayoIuM CUCTeMaM: JIbIXaTeIbHasd,
CepAECYHO-COCYHCTas!, OOPHO-ABUTaTeIbHAs, SHIOKPHH-
Hasi, MOYeIIoJIOBast, KPOBETBOPHAs, HEpBHAs, MUILIEBAPU-
TenbHas. BHeapeHre HHOBAIIMOHHBIX TEXHOJIOTHIT 00yde-
HUs (MpoOJIEMHO-OPUEHTHPOBaHHOE 00yUeHNE, 00y4YeHUE
Ha KJIMHUYECKUX CIydasx, KOMaHIHO-OPUEHTHPOBAHHOE
o0ydeHue, JeKIUU-CUMIIO3UYMBI, JIEKIIUH-IUCKYCCHH,
pojeBble UTPHl U Jp.) U KOHTPOJIS 3HAHUHW (MUHH-
KJIMHUYECKUH HK3aMEH, OOBbEKTUBHBINH CTPYKTYPUPOBAaH-
HBIM KIIMHUYECKUH IK3aMeH, KOMITIEKCHOE TECTUPOBAHUE )
CHOCOOCTBYET MPHOOPETEHHUIO CTYICHTAMH KIMHHYECKUX
HaBBIKOB, HABBIKOB Pa0OThI B KOMaH/I€, HABBIKOB HAy4YHO-
HCCIICIOBATEILCKON paOOTHI.
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