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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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
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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.
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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.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
NO 2 (371) 2026
Coodeporcanue:
Hua-ting Bi, Wen-Wen Hao.
CORRELATION BETWEEN PREOPERATIVE MACULAR THICKNESS AND POSTOPERATIVE VISUAL PROGNOSIS IN PATIENTS

Melik-Andreasyan G.G, Tkhruni F.N, Karapetyan K.J, Atoyan S.A, Aleksanyan N.J, Kotsinyan N.Yu, Israyelyan A.L.
COMPARATIVE SUSCEPTIBILITY PROFILES OF CLINICAL AND REFERENCE BACTERIAL STRAINS ACROSS MULTIPLE
ANTIBIOTICCLASSES. ..ottt ettt ettt et et et et et e et et e et et et et et e et e e aes 10-16

Khramtsov D.M, Chernyshov O.V, Stoyanov O.M, Gryb V.A, Vorokhta Y.M.
COGNITIVE RESERVE IN PATIENTS AFTER CORONAVIRUS INFECTION.......ocoiiiiiiiiieeieeieeeeie e et et eaeeeeneeeenenanenn 1722

Egzon Daku, Leon B. Hajdari, Bese R. Morina.
OPTIMIZING SPINAL ANESTHESIA IN URGENT CESAREAN DELIVERY: THE TAYLOR APPROACH IN A PARTURIENT WITH
CORRECTED SEVERE SCOLIOSIS AND PULMONARY COMPLICATIONS: ACASE REPORT.......c..cciiiiiiiiiiiiii 23-28

Ana Maisuradze, Ketevan Kiguradze-Gogilashvili, Flavien Fettak, Ketevan Oghiashvili, Vaja Maisuradze.
CORRELATION BETWEEN RADIATION SAFETY TRAINING AND COMPLIANCE WITH RADIATION PROTECTION PRACTICES: A

Sarmad S. Salih Al Qassar, Omar Hussein Alluazy, Ahmed Khalaf Ali.
A NOVEL NON-INVASIVE MODULATION OF ORTHODONTIC RELAPSE: INSIGHTS FROM A RABBIT MODEL...................... 33-44

Fitim Alidema, Lirim Mustafa, Egzona Papraniku, Arieta Hasani Alidema, Mirlinda Havolli.
BIOCHEMICAL ABNORMALITIES OF HEPATIC AND RENAL FUNCTION IN HOSPITALIZED PATIENTS RECEIVING

PHARMACOLOGICAL THERAPY: ATHREE-YEAR RETROSPECTIVE ANALYSIS. ..o eeeeveeeeeeeie e e e a2 45249
Sion Jo.

DOUBLE LUMEN TECHNIQUE (DLT) - ENDOTRACHEAL TUBE GUIDED LEVIN TUBE INSERTION

0 2O 5 11 (0 10 50-53

Ellen Safadi, Aparnna Baburaj, Sara Musa Abdalla Elamin, Marwan Ismail.
ASSOCIATION OF DEMOGRAPHIC AND SOCIOECONOMIC VARIABLES WITH PATIENTS’ COMPREHENSION AND
CONTENTMENT REGARDING INFORMED CONSENT IN A UNIVERSITY HOSPITAL SETTING: A CROSS-SECTIONAL STUDY.54-59

Ostemirkyzy Darika, Kapsalyamova Elmira, Daryono Hadi Tjahjono, Ustenova Gulbaram, Eva Susanty Simaremare.
ISOLATION AND IDENTIFICATION OF B-SITOSTEROL FROM ZYGOPHYLLUM FABAGO L. HERB USING SUBCRITICAL CO:

Oleg Batiuk, Marharyta Shkabarina, Andrii Manko, Svitlana Cherneta, Iryna Bychuk.
THE DYNAMICS OF PERCEPTIONS AND EVALUATION OF THE COMPONENTS OF THE IMAGE OF AN IDEAL TEACHER DURING

Ghaith Wadhah Hamdoon, Aws Hazem Al-Numan, Nawar Yahya Ahmed, Rikan Sulaiman Jumaah, Mazin Mahmoud Fawzi, Banan Burhan

Mohammed.
UMBILICAL STUMP CARE IN NEWBORNS: IS BREAST MILK AS EFFECTIVE AS CONVENTIONAL METHODS.......................76-80

Sana Khamassi, Emna Bornaz, Nourhéne Tayari, Amel Gamoudi, Kamilia Ounaissa, Haifa Abdesselem, Ichraf Ben Ammar, Bahija Riahi, Dorra
Bousnina, Henda Jamoussi, Chiraz Amrouche.
OVERWEIGHT AMONG TUNISIAN SCHOOL-AGED CHILDREN: PREVALENCE AND ASSOCIATED FACTORS....................... 81-86

Tsisana Giorgadze, Tinatin Gognadze, Lasha Dolidze.
CERTAIN PROPERTIES OF B-GLUCOSIDASE FROM YUCCA GLORIOSA FLOWERS........cooiiiieneeeneiieie e eeeneeee ... 87-92

Issenova Saule, Rakhimzhanova Adel, Shukirgaliyeva Marzhana.
RISK MANAGEMENT AND HEALTH SUPPORT FOR PREGNANT WOMEN USING INOSITOLS........ciiiiiiiiiiiiiiiinceineean 93-100

Lirim Isufi, Diellza Kelmendi, Adelina Ahmeti Pronaj.
GENDER DIFFERENCES IN EMOTIONAL REGULATION AMONG ADOLESCENTS WITH ELEVATED ADHD SYMPTOMS: A

Ketevan Omiadze, Alikya Chipurupalli, Tea Abzhandadze.
CHRONIC URTICARIA RELATED TO HELICOBACTER PYLORI INFECTION — A CASE REPORT....c..ccceoiiiiiiiinincnieeeieee e 106-109

Dinara Aliyeva, Ildar Fakhradiyev, Marat Shoranov.
IDEOLOGICAL FAULT LINES IN PHARMACEUTICAL POLICY OF KAZAKHSTAN: A Q-METHODOLOGICAL APPROACH....110-119

Ahmed Abdalla Jarelnape.
ARTIFICIAL INTELLIGENCE UTILIZATION AND ITS ASSOCIATION WITH NURSING PRACTICE IN CARDIOLOGY AND
INTENSIVE CARE UNITS: A CROSS-SECTIONAL STUDY ...tutuiiiiiiiiiiiieeieieirisieeeseeieieesieeenesessssesesessesesesessesenssesseseessnnenn s oo oo 1 202124

Jiaqi Liu, Yan Pan, Zuliang Yan, Hong Jiang, Hanglin Li, Ying Yu.
GLOBAL, REGIONAL, AND NATIONAL BURDEN OF CHRONIC KIDNEY DISEASE DUE TO TYPE 2 DIABETES MELLITUS, 1990-
2021, WITH FORECASTS TO 2035: AFORECASTING STUDY FOR THE GLOBAL BURDEN OF DISEASE STUDY 202............ 125-135



Ahmed Dallal Bashi, Noor Abdulmonim, Noor Salem, Saleh Nayf, Teba Ammar, Yosif Ismaeel.
THE MOST COMMONLY PRESCRIBED MEDICATIONS BY PEDIATRICIANS IN MOSUL CITY ....ioviiiieiiecieeereeieeie e e 136-142

Lukina Veronika V, Katibgadzhiev Magomed A, Solovyov Andrey A, Kovalenko Polina S, Kuzmich Vitaliy V, Eremeeva Mariia V, Gaevskaya
Rinata R, Kuznetsova Anna A, Aleksandrova Iuliia S, Bulia Mariam Z, Sadrutdinov Tatam D, Saitova Atikat S.
COMPARATIVE EFFECTIVENESS OF CONSERVATIVE METHODS FOR ACCELERATING EPITHELIALIZATION IN ACUTE ANAL

Yerzhan Sharapatov, Maida Tusupbekova, Yermek Turgunov, Yuriy Pak, Yersaiyn Zhiyenbayev, Kuandyk Beisenov.
COMPARATIVE EXPERIMENTAL STUDY OF MORPHOLOGICAL CHANGES IN THE KIDNEY IN ACUTE OBSTRUCTIVE
PYELONEPHRITIS MODEL: INFLUENCE OF INFECTION ROUTE.......c.cccccomieininieiiininiereeninnereenesreseeenesieesenenenenenenneneneenen. .. 148155

Aymar Kassa Boukat, Massine El Hamoummi, Yassine Sarboute, Beaouiss Mohamed, Andemey Leyoubou Emilie, Edderai Meryem, El Hassane
Kabiri.

POST-CT-GUIDED BIOPSY PNEUMOTHORAX, ACCORDING TO THE COAXIAL TECHNIQUE WITH AN 18-GAUGE NEEDLE:
EPIDEMIOLOGICAL, DIAGNOSTIC AND THERAPEUTIC ASPECTS.... ... iiiiiiiinicieeniceneeecseccnieneeiesreesieseeennennee e e e e oo, 156-161

Azamat K. Kairgali, Raisa A. Aringazina, Murat K. Jakanov, Abdolreza Haghpanah, Marat N. Sarkulov.
THE EFFECT OF TRIVALENT CHROMIUM ON METABOLIC SYNDROME: ANARRATIVEREVIEW.........ccoooiiiiiiiiiin, 162-169

Mohammed K.M Madi, Hannan Awad, Marwan Ismail, Maxmudjon Butaboyev, Jamoliddin Bobokalonzoda, Gaybiev Akmaljon
Axmadjonovich, Elryah I Ali, Husham O. Elzein, Rasha Babiker, Amin SI Banaga, Salah Eldin Omar Hussein, Ayman H. Alfeel, Ahmed L.

Osman, Asaad Babker.
RETICULOCYTE SUBPOPULATION ANALYSIS AND ITS CORRELATION WITH IRON DEFICIENCY ANEMIA: A RETROSPECTIVE
STUDY IN A PREDOMINANTLY FEMALE POPULATION. ..ottt ettt eveeeessesessessessesvesssessessessessessennes s e o2 1 10-176

Zena S. Tawffiq, Inas H. Ahmed, Luma M. Al-Obaidy.
PHYTOCHEMICAL SCREENING AND LIPID LOWERING EFFECTS OF TERMINALIA CHEBULA FRUIT EXTRACTS IN ALBINO

Azamat Shamsiev, Abdiqodir Shakhriev, Botir Yuldashev, Leyla Khakimova, Fariza Khalimova, Sagirayev Nodir Zhumakulovich.
CLINICAL EFFECTIVENESS OF TRADITIONAL TREATMENT METHODS FOR GRADE III CHEMICAL ESOPHAGEAL BURNS IN

Plaurat Krasniqi, Leon B. Hajdari, Fatos Sada, Egzon Daku.
POSTOPERATIVE MORPHINE USE IN ABDOMINAL SURGERY: CLINICAL INSIGHTS FROM A ONE-YEAR SINGLE-CENTER

Bashayr Z. Alamri, Reem F. Alnemari, Abduljawad S. Alharbi.
UNDERSTANDING FACTORS CONTRIBUTING TO PATIENTS’ NON-ADHERENCE TO A LIFESTYLE MODIFICATION
PLAN: A CROSS-SECTIONAL STUDY AMONG VISITORS OF LIFESTYLE CLINICS IN KING ABDUL-AZIZ MEDICAL CITY,



GEORGIAN MEDICAL NEWS
No 1 (370) 2026

ISOLATION AND IDENTIFICATION OF B-SITOSTEROL FROM ZYGOPHYLLUM FABAGO
L. HERB USING SUBCRITICAL CO: EXTRACTION

Ostemirkyzy Darika'*, Kapsalyamova Elmira'*, Daryono Hadi Tjahjono?, Ustenova Gulbaram', Eva Susanty
Simaremare®.

ISchool of Pharmacy, Asfendiyarov Kazakh National Medical University, Almaty 050012, Republic of Kazakhstan.
’Department of Pharmacochemistry, School of Pharmacy, Bandung Institute of Technology, Bandung 40132, Indonesia.

3Department of Pharmacy, Faculty of Mathematics and Natural Sciences, Cenderawasih University, JI. Kampwolker, Jayapura 99352, Indonesia.

*Corresponding authors: Ostemirkyzy Darika; E-mail: nobleness94@gmail.com; Kapsalyamova Elmira; E-mail: elmira_kaps@mail.ru

Abstract.

The aim of study: fS-Sitosterol is a bioactive phytosterol
with recognized anti-inflammatory, hypocholesterolemic, and
immunomodulatory properties. While Zygophyllum fabago
L. is known to contain steroidal compounds, systematic
studies on the isolation of pure f-sitosterol from this species
are limited, particularly regarding the use of green extraction
technologies and the achievement of high-purity yields for
industrial applications. This study aimed to isolate and identify
f-sitosterol from the herb of Z. fabago L. utilizing subcritical
CO, extraction as an environmentally sustainable and selective
methodology for nonpolar compounds.

Materials and methods: fS-Sitosterol was isolated from the
herb of Zygophyllum fabago L. using subcritical CO, extraction
(57-65 atm, 18-27 °C, 6 L/h). The crude extract was purified
via vacuum liquid chromatography (VLC) on silica gel 60 and
recrystallized from methanol, with purity monitored by TLC
(UV 254/366 nm and H,SO, visualization). Identification was
performed using 'H and *C NMR spectroscopy and the structure
was confirmed by comparison with literature data.

Results: The subcritical CO, extraction yielded 20 g of crude
extract (2.3% yield). The purification process resulted in 1.0 g
of pure S-sitosterol, representing a 5% yield relative to the crude
extract. TLC analysis showed a single characteristic spot, and
NMR data definitively confirmed the structure, identifying key
signals such as the C-3 hydroxyl group, the A’ double bond, and
the characteristic branched aliphatic side chain.

Conclusion: These results demonstrate that Z. fabago L. is
a high-yielding natural source of f-sitosterol. Furthermore,
the study validates subcritical CO, extraction as a highly
effective and selective approach for the preparative isolation of
phytosterols from plant matrices, offering significant advantages
in terms of purity and environmental impact.

Key words. f-sitosterol, Zygophyllum fabago L., subcritical
CO: extraction, vacuum liquid chromatography (VLC), NMR
spectroscopy.

Introduction.

p-Sitosterol is a plant-derived steroid compound belonging
to the phytosterol group and is widely distributed in various
plant species. This compound is known to exhibit diverse
pharmacological activities, including anti-inflammatory,
hypocholesterolemic, and immunomodulatory effects, making
it of considerable interest in pharmaceutical and nutraceutical
research [1]. The biological activity of f-sitosterol is closely
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related to its chemical structure, which resembles that of
cholesterol, allowing it to influence lipid metabolism and
modulate immune responses in the body [2].

Given the expanding clinical applications of phytosterols,
identifying novel botanical sources with high sterol
concentrations is of paramount importance for the
pharmaceutical and nutraceutical industries. While f-sitosterol
is widely distributed in the plant kingdom, the efficiency of
its industrial recovery is often hindered by low concentrations
in raw materials and the co-extraction of complex impurities.
Zygophyllum fabago L. represents a promising yet underutilized
substrate that may offer a more favorable metabolite profile for
large-scale isolation. Developing standardized protocols for
the preparative recovery of high-purity B-sitosterol from this
species is essential to validate its potential as a cost-effective
and sustainable natural source.

Zygophyllum fabago L. is a medicinal plant belonging to the
family Zygophyllaceae and is distributed across regions of
Asia and Europe. Several studies have reported that this plant
contains secondary metabolites such as flavonoids, saponins,
and steroids, including B-sitosterol, which contribute to its
biological activities (Figure 1) [3].

However, information regarding the isolation methods of
[-sitosterol from Z. fabago L. remains limited, highlighting the
need for further research to obtain this compound in a pure and
efficient manner.

Extraction using subcritical CO: has emerged as a green
and effective method for isolating bioactive compounds from
plants. This technique utilizes carbon dioxide under subcritical
conditions (pressure and temperature below the critical point)
as a solvent, offering advantages such as high selectivity
for nonpolar compounds, minimal thermal degradation, and
environmental friendliness compared to conventional organic
solvents [4]. The application of subcritical CO: extraction is
expected to enhance the efficiency of S-sitosterol isolation from
Z. fabago while preserving its biological activity.

Based on this background, the present study aims to isolate
and identify p-sitosterol from Zygophyllum fabago L. using
the subcritical CO: extraction method, as well as to evaluate
the purity of the isolated compound through chromatographic
and spectroscopic techniques. The findings of this study are
expected to provide a scientific basis for the development of Z.
fabago L. as a potential source of S-sitosterol in pharmaceutical
and nutraceutical applications.

60



Experimental.

Materials:

The equipment used in this study included standard laboratory
glassware, a supercritical fluid extractor (Thar SFE-500), a UV
lamp at wavelengths of 254 and 366 nm, a set of vacuum liquid
chromatography apparatus, and a 400 MHz NMR spectrometer
(Bruker). The materials used consisted of dried herb of
Zygophyllum fabago L. as the primary raw material, carbon
dioxide (CO2), methanol p.a. (Merck, Germany), silica gel 60
(Merck), TLC plates GF254 (Merck), and sulfuric acid (H2SOa)
(Merck).

Extraction:

Extraction was carried out using a subcritical CO: extraction
system. The extraction vessel was loaded with 900 g of dried
Z. fabago herb and placed in the designated position within the
extractor. The extraction was performed at a pressure of 57-65
atm and a temperature range of 18-27 °C, with a CO: flow rate
of 6 L/h. Each extraction run was conducted for 8 hours. At the
end of the extraction process, the extract from the separator was
collected in a container. The extraction procedure was repeated
three times.

Isolation of B-Sitosterol:

Separation and purification of the chemical constituents were
carried out using Vacuum Liquid Chromatography (VLC)
followed by recrystallization. Each stage of separation and
purification was monitored by Thin Layer Chromatography
(TLC). Silica gel was used as the stationary phase, while a
mixture of organic solvents served as the mobile phase. The
crude extract was initially fractionated using Vacuum Liquid
Chromatography to obtain simpler fractions. Fractions that
formed crystals were recrystallized using methanol as the
solvent. The purity of the resulting crystals was evaluated
by TLC under UV light at wavelengths of 254 and 366 nm,
followed by spraying with H.SO4 as a visualizing reagent and
subsequent heating.

Identification by NMR Spectroscopy:

The isolated compound was identified based on its TLC profile
and nuclear magnetic resonance (NMR) spectra, including
'H-NMR and *C-NMR, using CDCl; as the solvent. The sample
to be analyzed was prepared in solution form. Approximately
+1 pg of the sample was placed into a microtube and dissolved
in CDCls. The dissolved sample was then analyzed using an
NMR spectrometer. The obtained spectral data were interpreted
and compared with those reported in the literature.

Results and Discussion.

Extraction: Extraction using subcritical CO: is an efficient
method for obtaining bioactive compounds from plants,
including steroid compounds such as S-sitosterol [5]. Subcritical
CO: extraction offers significant advantages over conventional
methods, as liquid CO: under these conditions exhibits solvent
properties similar to nonpolar organic solvents, enabling high
selectivity toward lipophilic compounds. Unlike supercritical
states, the subcritical liquid phase provides enhanced selectivity
by reducing the co-extraction of complex polar impurities.
In addition, the use of relatively low operating temperatures
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(18-27°C) minimizes thermal degradation of thermolabile
compounds [6], ensuring the structural integrity of the sterol.
The extraction process yielded 20 g of crude extract (2.3%
yield). Subsequent purification resulted in 1.0 g of pure
[B-sitosterol, representing 5% of the crude extract weight. These
results demonstrate that subcritical CO: extraction is a highly
effective and selective approach for the preparative isolation of
B-sitosterol from Z. fabago L. herb.

Isolation of B-Sitosterol:

The separation and purification of B-sitosterol from Z. fabago
L. herb were carried out using thin layer chromatography (TLC),
vacuum liquid chromatography (VLC) and recrystallization. The
concentrated CO: extract obtained from the extraction process
was fractionated using VLC with various ratios of n-hexane
and ethyl acetate as the mobile phase. This VLC separation
was performed to divide the crude extract into several simpler
fractions based on differences in polarity.

The separation of the extract using the vacuum liquid
chromatography (VLC) method yielded seven fractions, as
shown in Figure 2. TLC monitoring revealed that each fraction
exhibited different Rf values, colors, and spot intensities. These
differences indicate that the VLC fractionation successfully
separated the compounds gradually based on their polarity.
Therefore, this method proved to be effective as an initial
purification step to simplify the complex mixture and facilitate
the isolation of B-sitosterol. Based on the visual appearance
of the seven fractions, Fraction 5 appeared as green-colored
crystals. This fraction was further purified by recrystallization
using methanol as the solvent [7]. The recrystallization process
was repeated until white crystals were obtained, showing
a single spot during TLC monitoring (Figure 3). Thus, the
isolated compound was assumed to be pure B-sitosterol. The
purification process yielded 1.0 g of pure B-sitosterol (5% of the
crude extract).

Identification of B-Sitosterol:

Needle-shaped crystals obtained from Fraction 5 exhibited no
absorption under UV light (254 and 366 nm) but appeared as
a single brown spot after derivatization with 15% H>SO.« and
heating [8]. These chromatographic characteristics suggested
the compound belongs to the phytosterol class. Definitive
structural identification was performed using 'H-NMR and
BC-NMR spectroscopy. The NMR spectra are presented in
Figure 4.

The 3C-NMR spectrum revealed 29 carbon signals, confirming
the steroidal skeleton. The signal at 5. 71.9 ppm, correlating
with a proton multiplet at 6, 3.52 ppm, indicated the presence
of a B-hydroxyl group at C-3. The presence of an intracyclic
double bond at the A’ position was confirmed by signals at 3.
140.9 (quaternary C-5) and 6. 121.9 (methine C-6), along with a
characteristic vinylic proton signal at 5, 5.34 ppm (H-6).

The aliphatic region showed two characteristic singlets for
the angular methyl groups at 5, 0.67 (H-18) and 1.00 (H-19).
The side chain structure was confirmed by specific splitting
patterns of the methyl protons, which resonated in the upfield
region. The methyl group at C-21 appeared as a doublet at 5
0.92 (J=6.5 Hz). The terminal isopropyl moiety displayed two
doublets at &, 0.81 (H-26) and 0.83 (H-27) (J=6.8 Hz), while



Figure 1. Zygophyllum fabago L.

(@) (b) (©

Figure 2. Chromatogram of fractions obtained from VLC; (a) under UV 254 nm; (b) under UV 366 nm; (c) visualized with 15% H>SO« reagent.
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Figure 3. TLC chromatogram of Fraction 5 after recrystallization: (a) observed under UV 366 nm after spraying with 15% HzSO4; (b) visualized
with 15% H:SO+ reagent.
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Figure 4. Typical Characteristics of the NMR Spectrum of Steroid Group Compounds.
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Table 1. "C NMR & 'H NMR data of isolated B-sitosterol compared with literature data [9] (in CDCL,).

Atom Number

13C NMR Exp. (3,) "“C NMR Ref. [9] (3.) 'H NMR Exp. 5, (SH, m, J in Hz)

'"H NMR Ref. [9] 6, (£H, m, J in
Hz)

1 374 373 1.84 (1H, m); 1.08 (1H, m) 1.84 (1H, m); 1.08 (1H, m)
2 317 31.7 1.84 (1H, m); 1.52 (1H, m) 1.84 (1H, m); 1.51 (1H, m)
3 71.9 71.8 3.52 (1H, m) 3.52 (1H, m)

4 424 423 2.26 (2H, m) 2.25 (2H, m)

5 140.9 140.8 — —

6 121.9 121.7 5.34 (1H, m) 5.35 (1H, m)

9 50.2 50.2 0.92 (1H, m) 0.93 (1H, m)

17 56.2 56.1 1.15 (1H, m) 1.12 (1H, m)

18 12.0 11.9 0.67 (3H, s) 0.68 (3H, s)

19 19.5 19.4 1.00 (3H, s) 1.01 3H, s)

20 36.3 36.2 1.35 (1H, m) 1.36 (1H, m)

21 18.9 18.8 0.92 (3H, d, J=6.5) 0.92 (3H, d, J=6.5)

24 459 45.9 0.92 (1H, m) 0.93 (1H, m)

25 232 23.1 1.66 (1H, m) 1.67 (1H, m)

26 12.1 12.0 0.81 (3H, d, J=6.8) 0.83 (3H, d, J=7.0)

27 29.2 29.2 0.83 (3H, d, J=6.8) 0.84 (3H, d, J=7.0)

29 18.9 18.8 0.85 (3H, t, I=7.2) 0.85 (3H, t, I=7.4)

the terminal methyl group at C-29 appeared as a triplet at §,,
0.85 (J=7.2 Hz). The remaining methylene and methine protons
of the steroid nucleus resonated between 8, 1.00 and 2.30 ppm,
forming a complex overlapping pattern typical of the saturated
steroid backbone. These spectral data are in full agreement with
reported literature values for S-sitosterol [9] (Table 1).

The NMR spectral data obtained in this study demonstrate
a high degree of correlation with the reference values for
[-sitosterol reported in the literature [9]. B-Sitosterol (C20Hs00) is
characterizedbyatetracycliccyclopentanoperhydrophenanthrene
nucleus with a long aliphatic side chain at the C-17 position.
The consistent chemical shifts observed in both *C-NMR
and '"H-NMR spectra definitively confirm the presence of this
steroidal framework and its associated functional groups.

The efficiency of the isolation process in this study is
noteworthy, as it yielded 1.0 g of pure B-sitosterol, representing
5% of the total crude subcritical CO, extract. This concentration
significantly exceeds the levels typically reported for many
conventional plant sources, where [-sitosterol often constitutes
less than 1-2% of the primary extract. Furthermore, the use of
subcritical (liquid) CO, at low temperatures provided a distinct
advantage in terms of selectivity. Unlike traditional solvent
extraction or supercritical fluid extraction, which frequently
result in the heavy co-extraction of chlorophylls and complex
waxes, our method facilitated the recovery of a 'cleaner'
primary fraction. This high initial purity substantially simplified
the subsequent vacuum liquid chromatography (VLC)
and recrystallization steps, reducing solvent consumption
and processing time. Thus, Z. fabago L., combined with
subcritical CO, technology, demonstrates superior potential
for the preparative-scale production of high-purity phytosterols
compared to other botanical substrates.

Conclusion.

In this study, P-sitosterol was successfully isolated and
identified from the herb of Zygophyllum fabago L. utilizing a
subcritical CO: extraction process. The optimized extraction
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conditions (57-65 atm, 18-27°C) coupled with vacuum
liquid chromatography and methanol recrystallization proved
highly effective, yielding 1.0 g of high-purity B-sitosterol
(5% relative to the crude extract). The chemical structure was
definitively confirmed by 'H-NMR and *C-NMR spectroscopy,
demonstratinghigh correlation with literature data. These findings
highlight the efficiency and selectivity of the environmentally
sustainable subcritical CO2 method for the preparative isolation
of phytosterols. Furthermore, the significant yield obtained
suggests that Z. fabago L. is a promising industrial source of
[-sitosterol for potential applications in clinical research and
pharmacology.
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AHHOTanMA.

Heas uccaenoBanusi: [-CHTOCTEPON TpEACTaBIIET COOO
OMOaKTHBHEIN  (UTOCTEpPOJ, OONamarOmuil MPHU3HAHHBIMHU
MIPOTHBOBOCIIAJIUTEIbHBIMH, THIIOXOJIECTEPUHEMUYECKUMHA
U HUMMYHOMOIYJHpPYIOIIMMHU cBoWcTBamu. Hecmorps Ha
T0, u9to Zygophyllum fabago L. wu3BecTeH copep:kaHHEM
CTEpPOHIHBIX COEAWHEHUH, CHCTEMAaTHYECKHE HCCICAOBAHUS
10 BBIJETICHUIO YHCTOTO f-CHTOCTEpOSia W3 AAaHHOTO BHAA
OTpaHWYEHBI, 0OCOOCHHO B aCTIEKTE MPUMEHEHHS IKOJIOTHIECKU
YHUCTHIX («3ENEHBIX») TEXHOJIOTUI SKCTPAKINU U JOCTIDKCHHS
BBICOKOH  YHCTOTBI ~ HPOAYKTa I  IPOMBIIUICHHOTO
UCIIONB30BaHMA.  JlaHHOE  WCClIeOBaHWE  HAIPaBICHO
Ha BBIICNCHHE W HISHTH(UKAUIO [-CHTOCTEpoNa U3
TpaBel Z. fabago L. ¢ WCHONB30BaHWEM CYOKPHUTHIECKOU
okctpakumn  CO, KaK OKOJIOTHYECKH —YCTOHYHBOTO M
CEJIEKTUBHOTO METO/A M3BJICYCHHS HETOJSIPHBIX COCIMHEHHM.
Matepuanbpl u Metoabl: [-CutocTepon OBUT  BEIIEICH
u3 TpaBel Zygophyllum fabago L. c wucmons30BaHAEM
cyOkpuTnyeckoi skcrpakumn CO, (57-65 arm, 18-27 °C,
6 /). CpIpoH DKCTpaKT OYHINAIKA METOJOM BaKyyMHOM
xKuakocTHOM — xpomarorpadmm  (VLC) ©Ha  cumkarene
60 W TEepeKpUCTAIUIM3OBBIBATI W3 METaHONA;, YHCTOTY
KoHTponupoBamu ¢ momompeio TCX (YO 254/366 um u
BH3YaIH3aIUs HZSO4). Wnentnpukamiss TpoOBOAMIACH C
nomoteio ‘H u BC SJMP-CieKTpOCKOTIHH, a CTPYKTypa Oblia
MIOATBEPIK/ICHA ITyTEM CPABHEHHMS C JINTEPATYyPHBIMU TAaHHBIMH.
Pesyabtatei: B pesynprate cyOKpHUTHYECKOH SKCTPAKIIMA
CO, 6puto momydeHo 20 T CBIPOTO OKCTpakTa (BBIXOM
2,3%). B mponecce ounctkn Obut0 BBImeneHo 1,0 T dmcTOrO
f-curocTepona, 9To cocTaBiIsgeT 5% OT Beca CHIPOro IKCTPaKTa.
Anammz TCX moka3an Haimp9ue OIHOTO XapaKTepHOTO
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natHa, a gaHHsle SIMP  oOkoHYaTenpHO —MOATBEPAMIIN
CTPYKTYpY, HWACHTU(GHUINPOBAB KIIOYEBHIE CUTHAIBI, TaKHe
Kak ruapokcuibHas rpymna npu C-3, nBoitHas cBs3b A’ u
XapakTepHasl pa3BeTBICHHAs amudarnyeckas OOKOBas IEIb.
3aknouenne: JlaHHble pe3ynbTaThl IMOATBEPXKAAIOT, UTO
Z. fabago L. sBnsercs OoraTelM IPHUPOIHBIM HCTOYHHKOM
f-curocTepona ¢ BEICOKMM BBIXOZOM NpoaykTta. Kpome Toro,
HCCIIeIOBAaHUE JIOKA3bIBACT, YTO CYOKpHTHUECKAs SKCTPaKIHs
CO, saBnsercs BBHICOKOI()(PEKTHBHBIM W CEJEKTHBHBIM
MOJIXOJIOM ISl NIPENapaTuBHOTO BBIJEICHUS (DPUTOCTEPOJIOB
W3 PpacTUTEIBbHBIX MaTpHl, oOecreunBas 3Ha4YNTEIbHBIC
IpEeUMyIecTBa € TOYKH 3pEHUs UUCTOTHI MPOAYKTa U
9KOJIOTNYECcKOl 0€30MacHOCTH.

KarwueBsie cioBa: f-cutoctepon, Zygophyllum fabago L.,
cybkputnueckas CO,-5KCTpakIus, BaKyyMHass >HUIKOCTHas
xpomarorpadust, SIMP-ciektpockomnusi.

VLEMIHO.

33w930L  dobsbo:  B-Lo@GmbEgOHMwo  FoMmBMmowygblL
00MJEH0M 30GHMLGHIOMEVL, H0Igmos
36mdoE0s ®530L0 3bmgdol Lofobsowdgym,

303mgmwgbBgmobgdomwo s  03MBbMINEMWsE0MMHO
®30L909d0m.  Fobgszs  0dols, MHMI  3bmdowos
Zygophyllum fabago L.-ob 800500396 mdsd0
ULGHIOMOMEO 65gMHMGOOL sOLYdIMDs, 53 bobYMBOWID
bygoms  B-LoGMLEHIOMEOL  A5TMYMAoL  LobiEgds@weo
3393900 Bgbernwos,  3ablsgrmegdom 363569
9dbAH®ogdiool  BH9dbmemyogdol  qodmygbgdols s
LodGgP3gw™  doBbgdolmzol  dowseo  LolwBmsgol
360MmvdBHob  domgdol  M35LsHOOLom.  BmiEgdwo
330930l doBobl  (oMmBmoygbs  Z.  fabago L.-
ol d5obosb B-LoGmbGgOmeEol 300mymas
Qo 0096305035305 bMB3IMOGH03MXO CO,
9bGHMogdiool  godmygbgdom, MHmIgmog  HoMdmoyqbl
235M9dmbomgol MBogOHmbm Qo Lgegdow®
0900mEL  9M93MEsGMwo  Boghmgdol  Joborgds.
35L5¢gd0 s Jg0MEYBO: B-LOGHMLEAEHIOMEO J5TMYMBOED
0gbsZygophyllumfabagoL.-oldsgobosblivyd3Ho@03wwo
00, 9du@Eagzool godmyggbgdoo (57-65 5&d, 18-27 °C, 6 ¢/
Lon). 690000 gduEHEogd@o 3o0fdobos 35329MmBwMHo Lombwy®o
JOMsGHM®55300L (VLC) 990000 bogoogqwby (silica
gel 60) s 3953M0LEHES 9mbME0sb; Lolgmagol
3mbGHMmeo bmME0gwIdMEs 0bgggbmgsbo
JOM5GHMAMIR00m  (YWGHO00LBRIO0  250mbboggds
254/366 60 oo 02004 30D95¢00Ds309). 00I6EH0B0ISE0S
Bao®s ' s Bl doGmgme-dspbodmco Mgbmbsblmwmo
(NMR)  U139d@mmbzm3ool  godmygbgdom,  bmem
LOHONIGNOs QOGO @OoGHIOGION
9b5399900056 99056900l 3B,

8902900: LydzMoG3No Ol, guBsgzool Bgwgas
90090 0g6s 20 g b6goeo gdu@®od@Ho (3o8mbogeosbmds
2,3%). 9500960l 3GmiEglol 99gas© godmoym 1,0 g
bLrgoms  B-Lo@GMbGgOHmEwo, o3 byowo gduEHMsd@ob
H0bob 5%- 99o009bL. MbgEngbmgzsbo JHmds@myMsgools
(TLC) 9b5¢r0Bds 583965 960 ©o35boliosmgdgeo ¢sds,
bowe  0060m37w-053boGmo  OHgHmbsblol  (NMR)

0653999035  LOBdMWMME  ILEHMGS  LEAHOWIGHWOS
obgmo  13356dm  Logbsagdol  0gbEHoBoEEMIdOm,



Hmammogss C-3 3oOHmdbowol xamago, A mOdsyo
005 5 Tbsl0SMGIGO IGHMBZOWO  SCORBSGHNIMO
339000 X5330b.

©ol33bs:  Im3gdMo  89gagdo  5abEGHOGRL,
6md Z. fabago L. $o®0moaqbl B-Lo@mbgmhmeol
050550mbogErosb  36gdMog  fgotml. oMo
500bY, 330935  SILEGWEMAOL, MHMI  LIBIMHOGEH0IMWO
00,  odud®odgos  s60L  Boogngd@HIto  ©d

66

bgargdzom®o  doamds  9;39b5Mgmwo  BoBHMoEgd0sb
BoGMGHIOMMIGO0L  36935MGHMo  259mygmzolm3ol,
653 9600369 m356 M306M5GHYLMONOL 00935
360 BHoL LobBMIgz0Ls s JoMYIMbY Bgdmddggdol
®35¢LOBOOLO.

bo3z06dm  LoGyzgdo: P-LoGmLEgOmeo, Zygophyllum
fabago L., b 360@03mwo CO, 9du@®sgdgos, 393028060
LOoMHNMO JOHMT>EMYM9G0s, dBIG 139EBHOMLIM309.
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