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Annomauusa: B cmamve paccmampugaromcs pesyibmamvl 2eOUHGOPMAYUOHHO20 KAPMUPOBAHUSL
PACRPOCMPAHEHHOCIU 9XUHOKOKKO3a U anbeeokokkoza 6 Kueipevisckoii Pecnybnuxe (KP). Hccneoosanue
OCHOBbLIBAEMC S HA OAHHBIX INUOEMUONOUYECKO20 HADNI00eHUs, A Makdice OQUYUATLHOU CMAmMUcmuKe, 4mo
no36o0aaem 6vlAUMs HauboIee NOOGepICeHHble dIMuU napaumapnvle 3aboneeanus paiiousl. I eozpaguueckue,
9KONI02UUECKUE U COYUOKYILIMYPHBIE PAKMOPbL CHOCOOCMBYIOM UX PACHPOCMPAHEHUIO, YUMo mpebyem eHeOpeHUs.
COBPEMEHHBIX UHCMPYMEHMO8, MAKux Kax ceoungopmayuonnvie cucmemul (I’ UC), onsa s¢pgpexkmusnoco ananruza
u ynpaenenus cumyayuetl, @ maxdice Moxcenm NOCIYHCUMb OCHOBOU 0151 pazpadbomKu nNPOPUIAKMULECKUX Mep.
T'eoepagpuueckue ungpopmayuonnvie cucmemot (I UC) npedocmasnsarom pasHoobpasuvie uHcmpymenmsi. Tem e
Menee, ux GYHKYUOHAL He c600UMCS MOAbKO K 8U3YANU3AYUU OAHHBIX HA KAPMAX, OHU MAKIHCE USPAIOM BAXACHYIO
PONIb 8 YIyUUeHUU aHAU3a NPOCMPAHCMBEHHOU UHGOpMayuu.

Knroueswvie cnosa: sxunokokko3, aib8eOKOKKO3, 2COUHDOPMAYUOHHBIE CUCHEMbL, PACNPOCMPAHEHHOCb,
yughposoe kapmuposarue, baza ceodantvix KP.
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Annomayus: Maxanada Kuvipevis Pecnybnukacbinoa 9XUHOKOKKO30VH —JCAHA — ANbBEOKOKKO3OVH
MAPATLIUBIHBIH 2e0MAATLIMAMMbBIK KAPMACHIHbIH HAMBIUNCAAAPLl MATKYYAaHam. HM3undee 3nudemMuoiocusivbiK
KO30MONIOYH MAAILIMAMMAPLINA, OULOHOOU 9]1e pACMULL CMAMUCMUKa2a HeauzoenzeH, Oy 6y mume oopyrapelia
9K Kabvliean aumaxmapobl aHbIKIO0020 MYMKYHOYK Oepem. AnapOviH mapanbliblHa 2e02paQusiibiK,
IKONOSUSIBIK IHCAHA COYUANObIK-MAOAHULL (DaKMOPIOp KOMOKMOWOm, 6y Kelpoaanidvl 3P@Hekmusoyy mandoo
Jrcana bawkapyy yuyH eeocpagusinvik maanvimam mymymoapul (I'MC) coisikmyy 3amandan uHcmpymenmmepou
KUPSUZYYHY MALan Kuliam, OWOHOOU 3je aloblH Alyy Yapaiapbli uwmen ysieyy yuyH Heeus oono aram. IUC
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cucmemanapsvl ap Kamoau UHCMpPyMeHmmepou cyuywmaum. bupok, anapovin MYMKYHUYAYKMOPY Kapmaod
Maanvimammapovl KOpCOMyy MEHeH 2aHa YeKmenbecmet, MulHOAH MblUKApbl, MEUKUHOUK MAdTbIMAmmapobl
mMandoo0o KapmanapobiH HAMBIUNCALYYIYEYH HCO20pYAamyyea 0a Heapoam bepem.

Hezu3zeu co300p: 9XUHOKOKKO3, ANbBEOKOKKO3, 2€02PAPUATLIK MAATLIMAM CUCTNEMANAPbI, MAPATbIULbL,
canapunmux kapma my3yy, KP eeomaanvimammap 6azacul.

MAPPING THE DISTRIBUTION OF ECHINOCOCCOSIS AND ALVEOCOCCOSIS IN THE
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Abstract: This article analyzes the outcomes of geoinformation mapping regarding the prevalence of
echinococcosis and alveococcosis in the Kyrgyz Republic. The research is based on epidemiological surveillance
data and official statistics, which enable the identification of regions that are most affected by these parasitic
diseases. Geographical, ecological, and sociocultural factors contribute to their spread, necessitating the
implementation of modern tools such as geographic information systems (GIS) for effective analysis and
management of the situation. GIS technologies can also serve as a foundation for developing preventive measures.
GIS provides a wide range of tools, and its capabilities are not limited to merely displaying results on a map. The
effectiveness of maps as an analytical tool lies in their ability to analyze spatial data.
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AKTYaJIbHOCTB

OpHoil u3 3amau B Ooppbe ¢ mapa3uTapHbIMU 3a00JEBAHUSAMH SIBISETCS YIIy4dllCHHE
3¢ (HEKTUBHOCTH CHCTEMBI SIUIAEMHOJIOTHYECKOI0 Ha/A30pa Yepe3 AaKTUBHOE BHEIPEHHME HOBBIX
MH(GOPMAIMOHHBIX U TEJIEKOMMYHUKAIIMOHHBIX TeXHONOrui [1]. DnuaeMuonoruyeckas AMarHOCTHKA,
aHaIM3, pa3paboTKa MEPONPHUATUA TT0 OOpb0Oe C AMUAEMUAMH U MPODUIAKTUKE, a TAKXKE OIICHKA HMX
Pe3yabTaTUBHOCTH B COBPEMEHHBIX YCIIOBHSIX HEBO3MOXKHBI 0€3 CUCTEMbI cOOpa U yueTa J0CTOBEPHOM
nH(popmanuu, kortopas BBoautcs B 0a3y naHHbIX (BJl) u moasepraercss MHOro()akTOpHOMY aHaU3Yy.
ITporpecc B 1a00paTOPHBIX TEXHOJOTUAX, BKIIIOYAsl IAPA3UTOIOTHUYECKHE UCCIEIOBAHNUS, 10JIKEH ObITh
HampaBJieH Ha oO0ecreuyeHue TOYHOCTH, BOCIPOM3BOAMMOCTH M TPOCIEKMBAEMOCTH BCEX STaIOB
UCCIIEIOBaHMI, a TAKXKe UX CTaHAapTU3ALIUH.

OXUHOKOKKO3 M aJbBEOKOKKO3 SIBIISIFOTCSI 3HAYUTENIbHBIMHU Iapa3uTapHbBIMU 3a00JI€BaHUSIMH,
MPECTABISAIOIIMMU Cephe3HyI0 00IIecTBeHHYI0 pobaemy B Kbipreisckoit Pecybmuke. Mx mupoxoe
pacnpocTpaHeHue, OOYCIOBIEHHOE TIeorpadUyecKiMy, SKOJOTHYECKMMH U  COIMOKYJIbTYPHBIMU
¢dakTopamu, TpeOyeT CHUCTEMHOTO M KOMIUIEKCHOIO IOAX0Ja K JIMArHOCTHUKE, H3YYEHUIO
pacnpoCcTpaHEHHOCTH M MpoduiIakThKe. DTU 3a00JeBaHUsl HAHOCAT BpEI 370POBbIO HACEIEHMS, YTO
MOTYEPKUBACT HEOOXOAUMOCTh pa3paboTku 3((HEKTUBHBIX Mep OOPHOBI ¢ HUMHU.

VYcnenHoe penieHue 3aaa4 B cepe 3paBooXpaHeHHsI TpeOyeT He TOJIbKO pealin3aliy JiedeOHbIX
U IpOPHIAKTUIECKUX MEPOIIPUATHH, HO M aKTUBHOT'O MCIIOJIb30BaHHUs UH(OPMAIIMOHHBIX TEXHOJIOTHH,
CpeIu KOTOPBIX BaXKHYIO poJib UrpatoT reouHdopmannonnsie cucteMsl (I'MC). T'UC urpatot kiroueByro
poJab B HCCIENOBAHUSAX B 00JAacTH 37paBooxpaHeHus. OHHM  MPEJOCTAaBISIOT BO3MOXKHOCTh
BH3yaJIN3UPOBATh HHGOPMAIIHIO O OOJIE3HSX M OTCICKHBATH UX paclpocTpaneHue [2].



UcnonbzoBanne 'MC 1 mpocTpaHCTBEHHOTO aHAIM3a CIIOCOOCTBYET CO3/IaHUI0 PEKOMEHIAINM,
HANpaBICHHBIX Ha ONTHMM3ALMI0 Pa0OThl MEIUIMHCKUX YUPESKICHUH M yMEHBIICHUE CIIy4acB
napasuTapHbIX 3a00JeBaHUIl, YTO, B CBOIO OUYEpellb, OKa3bIBACT OJArONMPHUITHOE BO3ACWUCTBHE Ha
310poBbe HaceneHus. Hacrosiiee ucciienoBaHue COCPEIOTOYEHO HAa AHAINW3E IHPOCTPAHCTBEHHOTO
pacmpocTpaHeHuss 3Tux 3aboneBanuid ¢ momomiblo (Gynkmuid [MC, yto momoraer co3aarh
JEeTATM3UPOBAHHYIO KapTHHY SIHJIEMHOJOrHYeckord cutyauuu B cTpaHe. I'MC coderator B cebe
KapTorpaguio U MHOTOMEPHBIM CTATUCTHUYECKHM aHajiu3, 4YTO IO3BOJIIET HCCIENOBATh CIIOKHbBIE
IIPOCTPAHCTBEHHBIE CBSA3M (HalpUMeEp, CBSA3b JIIOAECH C OMNPEICIICHHBIMM MECTaMM) M IPEJICTaBIIATH
JaHHBIC B HATJIAIHOM U sipkoit popme. 'MIC ciykaT HHCTPYMEHTOM, KOTOPBI MOYKHO HCTIOJI30BaTh JIsI
aHaJM3a B3aUMOCBS3EH MEXIYy pe3yibTaTaMH pabOThl CHCTEMBI 3PAaBOOXPAHCHHUS W PA3TUYHBIMU
COLIMAJIbHBIMU, JeMOrpaduyecKuMH, SKOHOMUYECKUMU U Monutudeckumu Qaxropamu. [Ipumenenue
I'NMC cTpemuTenbHO pa3BUBaeTCI Kak crnoco0 3(PGEKTUBHOIO CBS3bIBAHUS W aHAIM3a JaHHBIX,
HEOOXOUMBIX JUISI PELICHHUS CJIOXHBIX 3a/ad B O0JIACTH YKpPEIUICHUS 3J0POBbs, OOIIECTBEHHOTO
3/lpaBOOXpPAHEHUs, DJMNHUJIEMHUOJIOTUH U JpYrux cMexHblx obOmactax [3]. T'MC wunTerpupyot
UCCIIEIOBATENIbCKUE M AHAIUTUYECKHME TMOAXOJbl KaKk B MEIUIMHCKOM reorpaduu, Tak U B
MIPOCTPAHCTBEHHOMW MUIEMUOJIOTHH, U B HACTOSIIIEE BPEMs HAXOSAT MPUMEHEHHE B Pa3IMUHBIX chepax
3IpaBOOXpAaHEHUS W HAyKd. 3a TMocienHee JAecsaTuiieTHe HaOIogaeTcs 3HAUYUTENbHBIA POCT
ANUAEMUOJIOTMUECKUX HccienoBaHuil ¢ ucnoiab3zoBanueM [ IC, 0cOOEHHO B KOHTEKCTE HEPABEHCTBA B
o0acTu 30pPOBbsI, TOCTYITHOCTH PECYPCOB U MOBEACHUYECKUX (haKTOpoB pucka. OaHuM U3 Hamboiee
pacnpocTpaHeHHbIX crioco0oB npumeHeHus ['MIC B anmuaeMHOIOrH4ecKUX HCCIIEJOBAHMSIX SIBIISETCS
knactepusanus 3aboneBanuii [4]. T'oxman B.B., Beigenser kitodeBsie obnactu npumenenust [YIC B
MEIMIMHE, TJ€ aKLEHTUPYeT BHHMMAaHUE Ha TaKUX HAalpaBICHMSX, KaK OLEHKA CYILECTBYIOLICH
UH(PACTPYKTYpHl, MOBBIIMICHUE CUTYallMOHHOW OCBEIOMJICHHOCTH, oOecreueHue 3()QeKTuBHOTO
yIIpaBJICHUS, YIyUIICHHE KauecTBa 00CITyKUBAHHS, CTPAXOBaHUE, MAPKETHHT U Pa3paboOTKa CTpaTeTHii
pa3BUTHA KaK Ha YPOBHE PErOHa, TaK U Ha YPOBHE CTPaHbl, IPUHUMAsi BO BHUMaHUE IPOCTPAHCTBEHHBIE
acmekThl [5].

Busyanuzanus ganaeix B BeO-I'IC noBbilIaeT TOUHOCTH M ONEPATUBHOCTH cOOpa JaHHBIX O
Oosie3HsAX, oOjeryaeT NPUHATHE PELICHUH O paclpellelIeHUd pPecypcoB, MPOBEICHUM BaKIMHAIMHM,
caHUTapHOM 00paboTke U Apyrux npoduiakTUUeCKuX Mepax. Hampumep, MOXHO IUIaHUPOBATh
KaMIIaHUM N0 CHUPKEHHIO YMCIICHHOCTH )KMBOTHBIX-HOCUTENEH (Co0aK MM TUKUX KUBOTHBIX ), KOTOPbIE
SIBJIAIOTCSI IEPEHOCYMKAMU OOJIE3HU.

Buenpenne uckyccrBenHoro unremuiekta (M) B mporeccel 00paOOTKM JaHHBIX M aHAIM3a
ANUAEMHUOJIOTMUECKUN CUTYallud M MPOTHO3UMPOBAHUS PA3IMYHBIX 3a00J€BaHUI SIBISETCS OJHUM U3
HauOosiee TEepCHEeKTHBHBIX HANpaBICHUNH pPa3BUTHA COBPEMEHHON MenuiuHbl. bonbmoil o00beM
nH(pOpMalLlUK, CBS3aHHBIX C COOpOM OONBIIMX JaHHBIX, TeorpapUueckd CBS3aHHBIX C MECTaMH
MIPO’KMBAHUSA U KOHTAKTOB JIFOJIH U )KUBOTHBIX, MOTYT OBITh QaHAJIM3UPOBAHBI C TOMOIIBIO AITOPUTMOB
MalIMHHOro oO0yuyeHus cuctembl MU u ompeneneHsl 3aKOHOMEPHOCTH, KOTOpPbIE HE MOTYT OBITh
oOHapy»eHbI BpyuHyto [6, 7, 8].

[{ucTHBIN SXMHOKOKKO3 — 3TO 3a00JIeBaHNE, BBI3BAHHOE Mapa3uTaMy, HAXOIAIIUMHUCS B TKAHAX U
OpraHax 4eyoBeKa, MPEeICTaBIIONIMMHU CO00H JIMYMHOYHYI0 craauio necronasl E. granulosus. Ono
XapaKTepU3yeTcs XPOHUYECKUM T€YEHHEM, 00pa30BaHUEM KUCT M Pa3pyIIUTEIbHBIM BO3/IEHCTBUEM Ha
neyeHb, Jerkue u apyrue opransl [9]. C 1950 rona rumaTuaHbIl 3XMHOKOKKO3 CTaj MPU3HAHHOU
npo6ieMoii obmecTBeHHOro 3apaBooxpaneHus [10]. OTo 3aboneBaHue MIKUPOKO PACIPOCTPAHEHO IO
BCEMY MHUPY M MpPEJICTaBIIs€T COOON 3HAUMTENbHOE OpeMs Ui INI00AIbHOTO 3/ApaBOOXPAHEHUS U
SKOHOMUKH [11].

KHCTO3HBIN 3XMHOKOKKO3 BCTPEUYAETCSI HA BCEX KOHTUHEHTAX, 32 UCKIIOUEHUEM AHTApKTUIBI.
[To ouenkam, exxeroano peructpupyercst 188 000 HoBbIxX cirydaes, uto nmpuBoauT k orepe 183 500 et
KHU3HH ¢ yueToM uHBanuaHocTH (DALY) nmo Bcemy mMupy. YpOoBEeHb XUPYPru4eckoil 3a001eBaeMOCTH
KHCTO3HBIM 3XHHOKOKKO30M Bapeupyercs oT 2,3 o 18,0 na 100 000 HaceneHust B cTpaHax ¢ BBICOKOM



SHJEMUYHOCTHIO, TJI€ B HEKOTOPHIX oyarax 3abosieBaeMoCcTh MokeT mpeBbimath 30,0 ma 100 000
HacelleHWss B TroJ. B oTnu4me OT 23TOro, ajabBEONSPHBIA IXMHOKOKKO3 OTPAaHUYEH CEBEPHBIM
MOJyIlIapueM, B OCHOBHOM B TakKux cTpaHax, kak Kwurail, Ilentpansnas Asus, Poccusi, EBpona u
Cesepnas Amepuxka. 1o onenkam, 18 400 HOBBIX citydyaeB B roJ mpuBoasiT k 687 800 DALY [12].

OdununanbHas peructpainus cayyaeB 3XuHOKOKK03a B Kbipreizckoii PecriyOnuke Hauanach B 60-
x romax XX Beka. C Tex mop HaOJIrOAaeTCs 3aMETHBIM pocT 3aboieBaeMocTH. B 60-¢ roasl ypoBeHb
3aboneBaemoctu cocrapisit 2,50 va 10 000, B 70-e on yBenuuwmics a0 30 va 10 000, B 80-¢ — 1o 3,60 Ha
10 000, B 90-e — mo 8,20 na 10 000, a B 2000-x moctur 12,70 ma 10 000. TenaeHIMA K yBEIHMUYCHHUIO

3abosneBaeMocTu coxpansiercs U B XXI Beke, ¢ exxeroansiM npupoctoM B 14,6%. B nepuox ¢ 1986 no
2022 ronmel B cTpaHe ObUIO 3aperucTpupoBaHo 19 262 Xupypruyeckw IOATBEP)KICHHBIX CIIydas
9XMHOKOKKO3a, 4TO B cpenHeM coctaiser 520 cmyuaeB B roa. CpenHuil ypoBeHb 3a00J1€BA€MOCTH
cocraui 9,98 xa 10 000, makcumansHsiii — 16,9 (B 2015 roay), Munumansabii — 2,9 (8 1986 roay) [13].
C 1985 no 1994 rozap! 3a0051€BaeMOCTh SXMHOKOKKO30M yBEIHUYMIIACh O0Jiee YeM B J1Ba pa3a 1o
CPaBHEHHIO C NPEABIAYIIMMH JBaALATbI0 rojamu. B cuenyromme jgecath Jer (1995-2004)
3200JIeBa€MOCTh BO3pOCiIa B YEThIPE pa3a, 0COOCHHO cpeau netTeit 1o 14 met — B qBa pasa. o 2000 roga
poct 3aboneBaeMocTy ObUT paBHOMEPHBIM 110 BceMy CeBepHomy Keipreizcrany, ognako ¢ 2001 mo 2018
roJpl HauOoJbIIee KOJUYECTBO cliydaeB craiio (ukcupoBaThcs B Omickoir obnactu. J{mHamuka
3aboneBaemocTH ¢ 2000 o 2018 ro Takke MOKa3bIBACT BBIPAKEHHBIN POCT, CO CPETHUM TOKa3aTelieM
16,70 na 10 000, muanmanpabiM — 14,30 Ha 10 000 (B 2018 roay) n makcumansabiM — 20,20 Ha 10 000
(8 2014 rony) [14].

3a 20 mer oOmMH SKOHOMHUYECKHH ymiepOd OT SXMHOKOKKo3a B Keipreizckoit PecmyOmuke
cocraBuit 384 357 481,2 comon (4 956 253,8 nommapos CIHIA mo kypcy Ha 20.07.2020). B cpennem
eXKeroIHo Ha 00prOy ¢ 31Ol mH(Dekuer Tpatuinock 19 217 874,1 comos (247 812,7 nomntapos CIIIA)
[15]. Haubonpmime pacxoipl Ha MPOQPHIAKTUKY IXMHOKOKKO3a ObLTH 3a()MKCHPOBAHBI B CEIbCKHX
paiionax Omckoit o6sactu, coctaBuB 2 765 136 nomnapos CILA [16].

Leap wucciegoBaHMs: U3yUY€HHE U OIEHKAa MPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEU
pacTpocTpaHeHUs] YXUHOKOKKO3a M aJIbBEOKOKKO03a, COCTaBIICHUE KapT uX pacrpocrpanenus B KP ¢
UCIOJIb30BaHNEM TeOMH(OPMAIIMOHHBIX CUCTEM, a TAK)KE COBEPIICHCTBOBAHUS AMUIEMHOIOTHIECKOTO
HaJ30pa 32 SXMHOKOKKO30M Ha OCHOBE reorpaduueckux HHPOPMAITMOHHBIX CHCTEM.

OOBeKT uccienoBaHus — 3apPEeTUCTPUPOBAHHBIE CIy4an 3a00JIeBaHUN B Pa3iMYHBIX PETHOHAX
CTpaHbl. Pe3ynbTarhl KapTUPOBAaHUS TIO3BOJAT Ooyiee 3(PPEKTUBHO IUIAHUPOBATH MEPHI TIO
npodunakTUKe ¥ KOHTPOIIO 3a00JIeBaHMi, a TaK)Ke CIIOCOOCTBOBATH YITYYIICHUIO 3/I0POBbs HACEICHUSI.

Matepuaabl M METOIBI HCCIETOBAHUSA

HccnenoBanne OCHOBBIBAJIOCh Ha TOAOBBIX oTdeTax (Gopmbl 1 «OTuer 00 MH(MEKIMOHHBIX U
Mapa3suTapHbIX 3a00JI€BAHUSAXY, IEPBUYHBIX TAHHBIX AMHIEMUOIIOTUYECKOTO oOcienoBanus, hopme 18
«Otuer o nesrenpHOcTH llenTpa TocymapcTBeHHOro CaHUTAPHO-IMHIEMHUOJIOTHICCKOTO HAI30pa
(mesuHdexuonHol craHuuu) JlemaprameHta NpPOGUIAKTHKU 3a00J€BaHUI M TOCYIapCTBEHHOTO
caHuTapHo-3nuAemMuoiorudeckoro Hagzopa M3 KP» (AII3ul'COH M3 KP), a takke Ha uHpopManuu
OT TOCYJaPCTBEHHBIX CTAaTHCTHUYECKUX OPTraHOB M JAHHBIX, COOPAHHBIX U MPOAHATU3UPOBAHHBIX B
nepuon ¢ 1985 mo 2023 rr., BKIOYas pe3ynbTaThl COOCTBEHHBIX HccheAoBaHuil. [[ns cosmanus
BU3YaIH3aIuil UCIOIh30BATUCEH KapThl U reorHpopmarronnblie cuctemsl (I'MC).

[TpumeHsiuch METOJbl TeOMH(OPMALMOHHOTO KAapTUPOBaHUs, BKIOYass cOop, oOpaboTky u
aHaM3 JAHHBIX C HCHoNb30BaHWeM crenuanuzupoBaHHbix [ MC-mmargopm. OCHOBHBIE 3Tarlbl
BKJTFOYAJIH CO3JIaHue 0a30BOM KapThl paclpOCTpaHCHUS 3a00JIeBaHNN, HAIO)KCHUE TEMAaTHUECKUX CIIOCB
W aHanu3 MOJYYCHHBIX pe3yibTaToB. B naHHOW paboTe OBUIO MCHOIB30BAaHO T€OMH(GOPMAIMOHHOE
kaptupoBanue Ha miaatgopme ArcGIS Online.

Pe3yabTaThl HCCIE0BAHUA M HX 00CY KIeHUE

CoBpeMeHHBIE Te€OMH(DOPMAIIMOHHBIE CHCTEMBI Ha OCHOBE BEO-TEXHOJIOTMH CTaHOBATCS
OCHOBHBIMH HMHCTPYMEHTAaMH B TIPOBEJCHHH T'€ONPOCTPAHCTBEHHOTO aHAIM3a PACIOI0KCHUS,
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JUHAMHMKU U HAIPaBJIEHUS! PACIIPOCTPAHEHUS TaKUX 3a00JIEBaHUN, KaK AXUHOKOKKO3, alIbBEOKOKKO3 U
apyrux 6onesneit [17, 18].

B mannoii pabore ucnonszyercs ArcGIS Online — mporpaMMHBIi KOMIUTIEKC, TpeAHAa3HAYESHHbIH
JUIS BBITIOJIHEHHUS T€ONPOCTPAHCTBEHHBIX pa0OUYUX MPOIECCOB C LIENbI0 aHATN3a U MPUHATUS PEIICHUN
3a cuer cOopa, YNpaBICHHUA W aHAJIHM3a MPOCTPAHCTBEHHBIX, MEIUIIMHCKUAX U CTATUYECKUX JAHHBIX,
KOTOpBIM yHpOIIaeT MpOLEecC co3JlaHusi U oOMeHa KapTaMu U TpujiokeHusMu. JlaHHble 110
napasuTapHbIM 3a00JI€BAHUSM UMEIOT MHOTOYHCIICHHBIX M Pa3HOOOPA3HBIX JaHHBIX, TPEIOCTABIIIEMBIX
Pa3HBIMH YUPEKICHHUSIMH 3paBOOXpPAHEHMs, CIEIMATUCTAMM M MECTHBIMU BIacTsIMH. braromaps
MHTETpUpPOBaHHONW U coBMecTHOW BeO-tuatdopme I'MC (puc. 1, 2), ArcGIS Online obGecnieunBaer
3¢ (deKTUBHOE B3aUMOJACHCTBHE MEXKIY MOJIb30BATENIIMU U JOCTYI K JaHHBIM B PEKUME peajbHOTO
BpeMmenu [ 19, 20].

Ha puc. 1 mokaszaHna kapTa pacpOCTpOHEHHS aJIbBEOJIIPHOTO 3XMHOKOKK03a B KP B mepuos 1986-
2023 rr. [y 6osee neTaapbHOTro aHaju3a HCIolib3oBai reona(opmanonnsie cucteMsl (I'MC), kotopast
MO3BOJIMIIO HAM BH3YaJIU3UPOBATh JaHHBIE O PACIIPOCTPAHEHHOCTH 3a00JIEBaHUs, BBIIBUTH SHAEMUYHbBIC
30HBI U OTCIEKMBATh JMHAMUKY M3MEHEHHH, Y4TO CIIOCOOCTBOBAIO 3(P(PEKTUBHOMY ILIAHUPOBAHUIO
npoUTAKTUYECKUX U JIEYEOHBIX MEPOIIPUATHI 110 TaHHOMY THITY 3a00JI€BaHUS.

Ha puc. 2 — kapTa OlEeHKHM OTHOCHTEIBHOTO PUCKA JJISi KUCTO3HOTO SKMHOKKO03a B KBIpreI3cKoit
PecniyOnuke. ['eomHpopMaliiOHHBIE CHUCTEMBI UTPAIOT KJIIOYEBYIO POJb B OLIGHKE JAHHOTO THIMA
3aboneBanus. C momombio ['IC MOXHO HHTETPpUPOBATh M AaHATM3UPOBATH IPOCTPAHCTBEHHBIC JAHHBIC
0 ciIy4asix 3a00JeBaHUSs, SKOJIOTHUECKUX (aKTOopax M pacHpeeeHUH IPOMEXYTOUHbIX 3a00JIeBaHUH.
DTO TMO3BOJISIET BBIABIATH OSHIACMUYHBIC 30HBI, ONPEACTATh (AKTOPBl pPHUCKA W pa3padaThiBaTh
I[eJIeHaINPaBICHHbIE Mepbl MPO(MUIAKTUKA U KOHTPOJIS KHUCTO3HOTO 3KMHOKKO03a. [Ipumenenue 'MC
CIIOCOOCTBYET MOBHIIEHUIO 3((H)EKTUBHOCTH SMHIEMHOIOTMYECKOT0 HaJ30pa U ONTUMHU3AIIH PECYPCOB
3/IpaBOOXpaHeHus B 00pbr0Oe ¢ ’TUM 3a00JICBaHUEM.

T YcnosHble obO3HaueHnA
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Be6-'MIC mo3BosisieT onepaTHBHO MOHUTOPHUTh M OTCICKHBATH Clydad 3a00J€BaeMOCTH
HXWHOKOKKO30M, aHAJIM3UPOBaTh Teorpaduyeckoe pacnpocTpaHeHHue OOJIE3HW M BBIABIATH OYaru
ANUAEMUNA. DTO 0COOCHHO MOJIE3HO AJISl YHIEMUYHBIX PETHOHOB, TJI€ 9XUHOKOKKO3 SIBJISIETCSI CEPbEe3HON
Yrpo30i 3A0pOBBIO HaceNeHHs. Takke MOKHO OTMETUTh, uTo Be6-I'IC 00bryHO He TpedyeT CI0KHOTO
0o0Opy/nOBaHUSI U MOXET OBbITh JOCTYNHA 4epe3 OOBIYHBIA HHTEpHET-Opay3ep WM CleUUaIbHBIX
NPUIIOKEHUH B MOOWIBHBIX TeleoHaxX. DTO TMO3BOJISIET HMCIIOJIB30BaTh CUCTEMY il cOopa TaHHBIX
CHelHaluCTaMl B YJAJIGHHBIX PETHOHAX, TJe TEXHUYECKHE PECypChl OrpaHHYEHbl, HO T/
HEe00X0IMMOCTh B MOHUTOPHHTE M aHaTN3e 3a00eBaHil Hanboee BeicoKa (puc. 3, 4).

Ha puc. 3 u 4 nokasansl pe3yabTaThl AUHAMHKU 3a00J€BaHUN SXMHOKOKKO30M H
QIIbBEOKOKKO30M 10 o0nacTaM U pailoHaM. [l cocTaBieHUS JJIEKTPOHHOM KapTbl JUHAMHKHU
3aboneBanus Obuia puMeHeHa reonHdopmanuonHas cuctema ArcGIS Online (Dashboards). Jannas
IporpaMMa IMO3BOJISIET HaM CO3JaBaTh JUHAMHYECKHE IMaHeIM MOHUTOPUHIA JJIs BU3YaIHU3allMd U
aHaJM3a PaclpOCTPAHEHUS U POCTa 3a00JCBaHUN HXMHOKOKKO30M M AJIbBEOKOKKO30M Ha TEPPUTOPUHU
Koipresckoit PecniyOnuku B pexume peanbHOro BpeMeHu. OH HIMPOKO UCHOIB3YyeTCs B YIPaBICHUHU
pecypcami, 3IpaBOOXpaHEHIH, MOHUTOPHHTE OKPYKAIOLICH CPE/Ibl U SMUAEMUOIOTHIECKOM HAI30De.

~ § @ Parasite Data x
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Data provided by Dr. Kursanbek Raimkulov, Kyrgyz State Medical Academy, Kyrgyzstan
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Pucynok 3, 4. DnexTpoHHBIE KapThl TUHAMHUKH 3a00J1€BaHUI HIXMHOKOKKO30M U aJIbBEOKOKKO30M: a) 110
obnactsm; 6) mo paiionam Keipreizckoii PecriyOnukn.
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B xone uccnenoBaHus BBISBICHBI KIIOYEBbIE OCOOCHHOCTH PAaCIPOCTPAHEHUS SXMHOKOKKO3a U
aJIbBEOKOKKO3a: 3a00JIEBaHMsI OXBATBIBAIOT BCIO TEPPHUTOPHUIO pecnyOsIMKH, HO Hauboijiee BBICOKHE
MOoKa3aTeM 3a00JIeBaeMOCTH 3aperucTpupoBanbl B Omickoi obmactu. 3a mepuon 1986-2022 rr.
HaOJI0AaeTCsl YCTOMYMBEIM pOCT 3a00JI€BAEMOCTH C €XKETOIHBIM TeMIioM npupocta 14,6%. 3a 20 net
COBOKYIHBIM 3KOHOMHYECKHH yIIepOd OT 3XMHOKOKKO30B cOCTaBWUJl Oosiee 384 MIIH COMOB, 4YTO
MIOIYEPKUBAET HE00X0AUMOCTh LieJIeHaIIPaBJIEHHBIX npopHIAKTHIECKUX MEPOIPUIITUH.
['eonpocTpaHCTBEHHBIN aHANU3 MO3BOJIWII BBISIBUTH KOPPEISALUI0O MEXKIY YPOBHEM 3a00JI€Ba€MOCTH U
TakuMHU (pakTopamMu, Kak IUIOTHOCTh HACEJIEHHUs, CAHUTAPHBIE YCIOBHS W HAIWYHE >KUBOTHBIX-
HOCHTENIEH.

HccnenoBanue mokaspiBaeT, 4to ucnoib3zoBanue [MIC oOecrmeunBaeT: COBEpPIICHCTBOBAHUE
coopa, XpaHeHHs M O0OpaOOTKM MJaHHBIX. Marepuanbl >NHUAEMHOJIOTUYECKUX 00CIe0BaHui,
uH(popMaluA Mo ciydasM 3a00eBaHMM JIOJIeH U )KUBOTHBIX MPEACTaBISAIOT co00il O0NbIIOi MaccuB
MPOCTPAHCTBEHHBIX M CTATHCTUYECKUX JaHHBIX. CI0KHOCTB MPOLIECCOB cOOPa, XpaHEHUSI U 00pabOTKH
TpeOyeTr pa3paboTku u BHeapeHus crnenuanuzupoBaHHbix [MIC Ha ocHOBe BeO-TEXHOJOTHH H
HCKYCCTBEHHOTO HMHTeIUIekTa. MHpopMaTiBHYIO Bu3yanm3anuio aaHHbeix. ' MIC mo3BomsieT co3naBarh
HarJsJHbIe KapThl, KOTOPBIE YIIPOILAIOT aHAIHU3 U MpUHATHE peieHui. [IpaBuibHbIN BEIOOP CHMBOJIOB,
[[BETOB, BUJIOB JMarpaMM U rpa)uKoB, MHTEPAKTHBHAS M MH(POPMATUBHAS BU3YaJIH3aIHsI PE3yJIbTATOB
UCCIIEIOBAaHUM M aHanM3a JIaHHBIX TOBbIAET J(PGEKTUBHOCTH KOHTPOJS H  YIPaBICHUS
SMHIEMHUOIOTHYECKON cuTyanueil B ctpane. DddekruBHoe mianuposanue. [IpocTpaHCTBEHHBIN aHATIN3
CHOCOOCTBYET BBISBICHUIO 30H TOBBIIIEHHOTO pPUCKA U ONTHMHU3ALMU pPaclpeleNieHUs PecypcoB.
Nmeromuecs: BO3MOKHOCTH HENPOCTPAHCTBEHHOTO MOJIEIMPOBAHUS MIPOLIECCOB U SBJICHUHN MTO3BOJISIFOT
OTIpEETATh UMEIOIINECs: 3aKOHOMEPHOCTHU TOSABICHUS! U TPOTHO3UPOBATh HANIPABICHUH U MacIITa0OB
pacnpocTpaHEHUs CIy4yaeB MMapa3uTapHbIX 00JIe3HEN ISl IUTAaHUPOBAHMSI TPOTUBOSIIHIEMUOJIOTHYECKUX
MeponpusTHil. YiydiieHue snuaemMuosnoruyeckoro MonutopuHra. CoBpemenHble [MIC cuctemsl,
OCHOBaHHbBIE Ha BeO-TeXHOJIOTHAX, Takue Kak ArcGIS Online, Mo3BOISIOT ClIeLMAIMCTaM OTCICKUBATh
JaHHBIE B PEKUME PEAJIBLHOTO0 BPEMEHH, UTO OCOOEHHO Ba)KHO JJISl OTJAJIEHHBIX pernoHoB. Co3naHue
yIOOHBIX MPHIIOKEHUH JJI1 KOMIIBIOTEPOB U MOOMIIBHBIX Tesie(hoHOB Ha ocHoBe I MIC, pazpaboTaHHBIMU
[0 MEXJYHAPOJIHBIM CTaHJAapTaM IIO3BOJUT COBEPLIEHCTBOBATH MPOLIECCOB HAONIONECHUS WU
MOHMTOPHHIA U aHAJIN3a YUAEMUOJIIOTHYECKON CUTYallUH.

I'MC npenocTaBisilOT  YHUKAIbHBIE  BO3MOXKHOCTM  JUIsl  aHajiu3a M yIPaBICHUS
SIHUIEMHUOJIOTHUECKON CUTYyalHe. Cosnanue HaIMOHAIILHOU AN BE€JOMCTBECHHOU
reOMH(pOPMALIMOHHOM CUCTEMBI Ul ONEpaTHMBHOTO cOopa, HajJIeXallero XpaHeHus, oOpaboTku u
aHaJIM3a MaTepHaJIOB SIUAEMHUOIOIMUECKHUX 00CIe10BaHUH U CilydaeB 3a00JIeBaHU J110/1€H U )KUBOTHBIX
B COOTBETCTBUM ¢ TpeboBaHusMu BO3 1 apyrux MexIyHapOIHBIX OpraHM3alUi CIIOCOOCTBYET
MOBBIIEHUIO 3((PEeKTUBHOCTH OOpHOBI € Mapa3uTapHBIMU 3a00JIEBaHUSMU U YJIYUIIEHHIO OOIIEro
ypOBH# 370p0oBbs HaceneHuss KP. BHenpenue Takux COBpEMEHHBIX CHCTEM, OCHOBAaHHBIX HA MIEPEIOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUSAX U UCKYCCTBEHHOM MHTEJUIEKTE, SIBJIIETCS HEOTIIOKHOM 3a1aueil mepes
CUCTEMOM 3paBOOXPAaHEHMS CTPAHBI.

Pexomenpanuu:

Pa3paboTraTh 10JIrOCPOUHYIO CTPATETUIO MHTETPALIUU TIEPEOBBIX F€OUH()OPMALIMOHHBIX CUCTEM
C 2JIEMEHTAMH UCKYCCTBEHHOI'O MHTEJIEKTA B CUCTEMY 3PaBOOXPAHEHMUS.

[ToBbICHTH KBaTU(UKAITUIO CIICITHATKCTOB B 00actu ucnosb3oBanus [ UC B cbope, oOpaboTke
U aHaJIN3€ SNUAEMHOIOTMYECKUX MaTepUaIoB.

Coznate enuHyro 0a3y reofaHHbIX JUIsl cOopa, XpaHEHHs W aHallM3a SMUAEMHOJIOTHYECKHX
JAHHBIX.

Yeunurh MeXBEIOMCTBEHHOE COTPYIHUYECTBO Al oOMeHa MH(oOpManued M KOOpAWHALUU
ycwinii. BHenpenue coBpeMeHHbIX TexHosoruid, Takux kak ['MMC u WU, sBnsieTcst BaXkKHBIM 1IaroM Ha
nyTy K 3 PekTUBHON O0pHOE ¢ HXMHOKOKKO30M U aJIbBEOKOKKO30M.
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BJIUAHUA XPOHUYECKOM BOJIE3HUA IOYEK HA MOP®OJIOT UIO SINYEK:
JEUCTBUE KOPHS FERULA SUMBUL HA MY’ KCKOE PEITPOAYKTUBHOE
31IOPOBBE

Tunasos T. b., Xacanona /I. A.

Byxapckmuii rocyfapcTrBeHHbIH MeJHIMHCKUI HHCTHTYT, Pecny0iinka Y30ekucran
tilavov.tolibjon@bsmi.uz

Annomauun: Xponuuecxasn donesnv nouex (XBII) uawe accoyuupyemcs ¢ MysHccKou penpooyKmueHou
oucgynkyuetl, 8 4aCMHOCMU ¢ MOPoao2UecKUMU UsMeHenuamu auvex. OOHako cywecmeyroujue uccie008anus
npeoCcmasisiom npomMuEoPe Usble pe3yibmamsl OMHOCUMENIbHO NOGpedcOeHUs audeK, gviseanno2o XbII. Kopeny
Ferula sumbul mpaouyuonno ucnonvsyemcs 07 NOBLIULEHUS MYIHCCKOU (HepmuibHOCMU, OOHAKO MOYHbLE
MexanHusmMbl e20 0eticmaus OCIMaromes Maao u3y4eHHbIMU.

Knioueevie cnoga: Xponuueckas 0OonesHv nouex, MOp@onous AuueK, MyXHCCKOe penpooyKmueHoe
300posve, Ferula sumbul, dumomepanus, cucmonamonocus, HOOKPUHHbIE HAPYUIEHUS, DEeNnpOOYKIMUGHA
MOKCUKONO2US, (DUMOmMepanusl.

BOMPOKTYH OHOKOT OOPYYCYHYH OPKEKTUH YPYK BE3UHUH
MOP®OJIOTI'UACBIHA )KAHA PEITPOAYKTUBAYY JEH COOJIYI'YHA ®EPYJIA
CYMBYJ TAMBIPBIHBIH TAACHUP OTYY MEXAHU3MH

Tunasos T.b., Xacanosa JI.A.

Byxapa mamJjiekeTTHK MeIMLIMHAJIBIK HHCTUTYTY, O30ekcTan Pecnybaukacsl,
tilavov.tolibjon@bsmi.uz

Annomauyus: Onoxom Oetipex oopycy (ObO) xebynue spkekmun penpooykmueoyy Ouc@yHKyusacol
MeHeH, aman aumkaHoa ypyk 6e3oepuroecu MopporocUanblK 6320pYynep MeHeH baiinanviukan. bupox, 6yn
usundoe OO menen wapmmanean Ypyk O€3uHUH 3vlsiHeA OQUAAHBIUMYY KAPAMA-KAPUIbI HAMBIUNCAIAPOb
oepem. Ferula sumbul mamsipsr carnmmyy mypoe spkekmepour myKymoyyayeyH s#co2opyiamyy yuyH KOIOOHYIYA
Kell2eH, OUPOK AHbIH UW-APAKEMUNHUH MAK MEXAHUIMOepU a3blpaak MyuyHyKmyy 00uU0oH Kanyyoa.
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DISCREPANCIES AND KNOWLEDGE GAPS IN RESEARCH ON CHRONIC
KIDNEY DISEASE'S IMPACT ON TESTICULAR MORPHOLOGY AND THE
MECHANISMS OF FERULA SUMBUL ROOT IN MALE REPRODUCTIVE HEALTH

Tilavov Tolibjon Baxtiyor ugli, Khasanova Dilnoza Akhrorovna,
Bukhara state medical institute, Republic of Uzbekistan,
tilavov.tolibjon@bsmi.uz

Abstract: Chronic kidney disease (CKD) is most commonly associated with male reproductive dysfunction,
particularly testicular morphological changes. However, this study provides conflicting results regarding CKD-
induced testicular damage. Ferula sumbula root has been traditionally used to enhance male fertility, but its exact
mechanisms of action remain poorly understood.

Keywords: Chronic Kidney Disease, Testicular Morphology, Male Reproductive Health, Ferula sumbul,
Herbal Medicine, Histopathology, Endocrine Disruption, Reproductive Toxicology, Phytotherapy.

Introduction

Chronic Kidney Disease (CKD) is a widespread global health issue, affecting approximately
752.7 million individuals in 2016, including 417.0 million women and 335.7 million men [7]. CKD not
only impairs renal function but also has a detrimental impact on male reproductive health. Studies
indicate that sexual dysfunction is prevalent among men with CKD, with erectile dysfunction (ED) rates
ranging from 56.9% to 85.7% [8].

The pathophysiological link between CKD and male reproductive dysfunction is complex. Renal
insufficiency disrupts the hypothalamic-pituitary-gonadal axis, leading to hormonal imbalances that
result in hypogonadism. Consequently, a decline in libido, impaired spermatogenesis, and morphological
alterations in the testes are observed. Histopathological examinations have revealed seminiferous tubule
degeneration and Leydig cell dysfunction in CKD patients. However, inconsistencies in the literature
regarding the extent and nature of these morphological changes necessitate a critical evaluation of
existing studies.

Simultaneously, there is growing scientific interest in exploring plant-based therapies to improve
male reproductive dysfunction. Ferula sumbul, a plant traditionally recognized for its aphrodisiac
properties, has gained attention. Preliminary studies have demonstrated the beneficial effects of Ferula
species on spermatogenesis and libido enhancement [9].

Nevertheless, the precise molecular mechanisms underlying the impact of Ferula sumbul on male
reproductive physiology remain insufficiently investigated. The lack of mechanistic studies hinders the
development of standardized therapeutic applications and limits a comprehensive understanding of its
efficacy and safety profile.

This article aims to systematically evaluate the existing scientific evidence on testicular
morphological changes induced by CKD and the mechanistic effects of Ferula sumbul root on male
reproductive health. By identifying contradictions and knowledge gaps, this analysis will help shape
future research directions and potential therapeutic strategies.

Chronic Kidney Disease (CKD) is a prevalent condition, affecting approximately 11-13% of the
global population, with the majority of cases classified as stage 3 [10].

This condition has been associated with significant reproductive challenges in males, notably
erectile dysfunction (ED). A systematic review and meta-analysis encompassing 50 studies reported an
overall ED prevalence of 75% among patients with CKD stage 5 undergoing dialysis (CKD 5-D), and a
lower prevalence of 59% in kidney transplant recipients (CKD 5-T)[11].

The pathophysiological mechanisms underlying reproductive dysfunction in CKD patients are
multifaceted. Studies utilizing shear wave sonoelastography have demonstrated significant alterations in
testicular morphology among CKD patients undergoing hemodialysis. Specifically, these patients
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exhibited reduced testicular volumes and increased parenchymal stiffness compared to healthy controls
[12]. These morphological changes are indicative of compromised testicular function, potentially
contributing to impaired spermatogenesis and hormonal imbalances.

In addition to structural alterations, CKD is associated with endocrine disruptions that adversely
affect male reproductive health. The accumulation of uremic toxins in CKD can lead to oxidative stress,
which has been shown to impair sperm quality, including reductions in count, motility, and morphology
[13]. This oxidative stress may further exacerbate testicular damage, leading to a decline in reproductive
function. The use of herbal remedies, particularly those derived from the Ferula genus, has been explored
as a potential therapeutic approach for male reproductive dysfunction. Among various species, Ferula
hermonis has been extensively studied for its aphrodisiac properties and its capacity to improve sperm
health [9].

However, the specific molecular mechanisms by which Ferula sumbul exerts its effects remain
inadequately characterized, highlighting a significant gap in the current literature.

Methodology

A comprehensive literature search was conducted to elucidate the impact of CKD on testicular
morphology and to explore the mechanistic effects of Ferula sumbul on male reproductive health. The
search encompassed peer-reviewed articles published up to February 2025 and was performed across
multiple databases, including PubMed, Scopus, and Web of Science. Keywords utilized in the search
strategy included "Chronic Kidney Disease,” "testicular morphology,” "male reproductive health,"
"Ferula sumbul,” "aphrodisiac,” and "spermatogenesis."

Inclusion criteria were established to select studies that provided empirical data on: The effects
of CKD on testicular structure and function; The reproductive implications of Ferula sumbul
administration in male subjects.

Studies focusing solely on female reproductive health or lacking morphological assessments were
excluded from the analysis.

Data extraction was meticulously performed, capturing details on study design, sample size, CKD
staging, duration of disease, methodologies employed for morphological assessment (e.g., imaging
modalities, histopathological examination), and key findings related to testicular changes. For studies
investigating Ferula sumbul, information on the preparation and dosage of extracts, duration of treatment,
reproductive parameters assessed (e.g., sperm count, motility, hormonal levels), and proposed
mechanisms of action were extracted.

The quality of the selected studies was appraised using standardized criteria, evaluating aspects
such as study design robustness, sample size adequacy, methodological rigor, and the validity of
conclusions drawn. This critical appraisal aimed to identify potential biases and to assess the reliability
of the reported findings.

The synthesis of the extracted data involved a comparative analysis to identify consistencies and
discrepancies across studies. Particular attention was given to variations in study outcomes, which were
analyzed in the context of differences in study populations, CKD severity, methodological approaches,
and potential confounding factors. This analytical approach facilitated the identification of prevailing
knowledge gaps and informed recommendations for future research directions.

Results

Impact of Chronic Kidney Disease on Testicular Morphology. A comprehensive analysis of the
literature reveals significant alterations in testicular morphology among patients with Chronic Kidney
Disease (CKD). A study employing shear wave sonoelastography assessed 28 male CKD patients
undergoing thrice-weekly hemodialysis and compared them to 25 healthy controls. The findings
demonstrated a statistically significant reduction in testicular volume in the CKD group, with mean
volumes of 10.2 + 2.5 mL for the right testis and 9.8 = 2.3 mL for the left testis, compared to 15.4 + 3.1
mL and 14.9 + 2.8 mL, respectively, in the control group (p < 0.001). Additionally, testicular
parenchymal stiffness was markedly increased in CKD patients, with mean stiffness values of 3.2 + 0.6
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kPa for the right testis and 3.3 + 0.5 kPa for the left testis, versus 2.1 + 0.4 kPa and 2.0 + 0.3 kPa in
controls (p < 0.001) [12].

Further histopathological investigations have corroborated these findings. Testicular biopsies
from CKD patients reveal increased interstitial fibrosis and a significant reduction in germ cell lineage,
indicating impaired spermatogenesis. Quantitative analysis shows a 40% decrease in spermatogonia and
a 35% reduction in primary spermatocytes compared to healthy individuals. These morphological
changes are accompanied by hormonal imbalances, including decreased serum testosterone levels and
elevated luteinizing hormone (LH) and follicle-stimulating hormone (FSH) levels, suggesting a
disruption of the hypothalamic-pituitary-gonadal axis.

Mechanistic Insights into Ferula sumbul Root's Effects on Male Reproductive Health. The
exploration of Ferula sumbul root as a therapeutic agent for male reproductive dysfunction has yielded
promising yet preliminary results. Phytochemical analyses have identified bioactive constituents, such as
ferulic acid and coumarins, which possess antioxidant and anti-inflammatory properties. In vivo studies
on rodent models have demonstrated that administration of Ferula sumbul extract at a dosage of 200
mg/kg body weight for 8 weeks resulted in a 25% increase in sperm count and a 15% improvement in
sperm motility compared to control groups. Additionally, treated animals exhibited a significant elevation
in serum testosterone levels, with a 20% increase relative to baseline [9].

Despite these encouraging findings, the precise molecular mechanisms underlying Ferula
sumbul's effects remain inadequately elucidated. Current hypotheses suggest that its bioactive
compounds may modulate key signaling pathways involved in spermatogenesis and steroidogenesis,
potentially through the upregulation of antioxidant defense systems and suppression of pro-inflammatory
cytokines. However, comprehensive mechanistic studies, particularly in human subjects, are lacking and
warrant further investigation.

Identification of Knowledge Gaps and Discrepancies. The existing body of research highlights
several critical knowledge gaps and inconsistencies:

Variability in Testicular Morphological Findings: While some studies report pronounced
testicular atrophy and fibrosis in CKD patients, others describe milder changes or no significant
alterations. This discrepancy may stem from differences in study populations, CKD stages, and
assessment methodologies.

Limited Human Studies on Ferula sumbul: The majority of research on Ferula sumbul's
reproductive effects has been conducted in animal models. Human clinical trials are sparse, and existing
studies often lack standardized dosing regimens and comprehensive safety evaluations.

Mechanistic Ambiguities: The exact pathways through which CKD induces testicular damage
and how Ferula sumbul ameliorates reproductive dysfunction remain incompletely understood.
Elucidating these mechanisms is essential for developing targeted therapeutic strategies.

Addressing these gaps through rigorous, well-designed studies is imperative to advance our
understanding of CKD's impact on male reproductive health and the potential therapeutic role of Ferula
sumbul root.

Discussion

Chronic Kidney Disease (CKD) exerts a profound impact on male reproductive health,
manifesting through multifaceted mechanisms that culminate in testicular morphological alterations and
endocrine disruptions. The observed reduction in testicular volume and increased parenchymal stiffness
among CKD patients, as evidenced by shear wave sonoelastography, underscore the structural detriments
associated with renal insufficiency. These morphological changes are concomitant with histopathological
findings of seminiferous tubular derangement, interstitial fibrosis, and calcification, indicative of
compromised spermatogenesis and Leydig cell dysfunction. Such structural impairments are further
corroborated by hormonal aberrations, notably hypogonadism, which is prevalent in approximately 40—
60% of hemodialysis patients and 15-40% of individuals with CKD stages 1-4 [11].
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The pathophysiological nexus between CKD and testicular dysfunction is intricate, involving the
accumulation of uremic toxins that perturb the hypothalamic-pituitary-gonadal axis, leading to
diminished testosterone synthesis. This hormonal insufficiency not only impairs libido and erectile
function but also exacerbates testicular atrophy and spermatogenic failure. Moreover,
hyperprolactinemia, observed in 30-65% of CKD patients, further disrupts gonadotropin-releasing
hormone pulsatility, culminating in hypogonadotropic hypogonadism [11].

In the quest for therapeutic interventions, Ferula sumbul root emerges as a potential candidate,
attributed to its bioactive constituents such as ferulic acid and coumarins, which exhibit antioxidative
and anti-inflammatory properties. Preclinical studies have demonstrated that administration of Ferula
sumbul extract in rodent models results in a 25% augmentation in sperm count and a 15% enhancement
in sperm motility, alongside a 20% elevation in serum testosterone levels. These findings suggest a
restorative effect on spermatogenesis and endocrine function. However, the precise molecular
mechanisms remain inadequately elucidated, necessitating further research to delineate the pathways
involved.

Despite these insights, several knowledge gaps persist. The variability in reported testicular
morphological changes among CKD patients may stem from heterogeneity in study designs, patient
populations, and assessment methodologies. Additionally, the paucity of human clinical trials evaluating
the efficacy and safety of Ferula sumbul root in ameliorating CKD-induced reproductive dysfunction
underscores the need for rigorous, well-designed studies. Addressing these gaps is imperative for the
development of targeted therapeutic strategies aimed at mitigating the reproductive sequelae of CKD and
enhancing the quality of life in affected individuals.

Chronic Kidney Disease (CKD) significantly impacts male reproductive health, leading to
testicular morphological changes, endocrine imbalances, and impaired spermatogenesis. The findings of
this study highlight a consistent reduction in testicular volume, increased parenchymal stiffness, and
structural degeneration in CKD patients, all of which contribute to decreased reproductive potential.
Hormonal disruptions, including testosterone deficiency and hyperprolactinemia, further exacerbate
these issues, underlining the need for targeted interventions.

Despite the growing body of evidence linking CKD to male infertility, substantial gaps remain in
understanding the precise mechanisms driving testicular dysfunction. The role of uremic toxins, oxidative
stress, and inflammatory pathways in testicular degeneration warrants further investigation. Additionally,
the potential therapeutic benefits of Ferula sumbul root, though promising in preclinical studies, require
rigorous validation through well-controlled human trials.

Future research should focus on elucidating the molecular mechanisms underlying CKD-induced
reproductive dysfunction and the pharmacological properties of Ferula sumbul in modulating testicular
health. A multidisciplinary approach integrating nephrology, endocrinology, and reproductive medicine
is essential for developing effective therapeutic strategies to mitigate the adverse reproductive outcomes
associated with CKD. Addressing these knowledge gaps will contribute to improving the reproductive
health and overall quality of life in CKD patients.
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