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Annotatsiya
Furosemid kuchli diuretik dori vositasi bo’lib, turli kasalliklarni davolashda, jumladan,
surunkali yurak etishmovchiligi bilan hastalangan bemorlarni davolashda keng qo’llaniladi. Ba’zi
hollarda gipokaliemiya, yurak ritmining buzilishi kabi nojo’ya holatlarni keltirib chiqaradi.
Furosemiddan zaxarlanishni oldini olish va terapevtik samarasini baholash uchun dori moddasining
gondagi konsentrasiyasini aniglash uslubi ishlab chiqildi. Bunda yugori samarali suyuglik
xromatografiya (YSSX) usulidan foydalanildi. Furosemidni qon plazmasidan ajratib olishda
etilatsetat bilan ekstraktsiya gilindi. Olingan ekstraktlar mobil fazada — atsetonitril va 1% sirka
kislota eritmasining (30:70) aralashmasida eritilib, xromatografiya qilindi. Xromatogrammada
furosemidning ushlanish vaqti 4,3 dagigani tashkil etdi. Surunkali yurak etishmovchiligi bilan
hastalangan bemorlarning qoni 2, 4, 6 soat vaqt oraligida tekshirildi. Olingan natijalar surunkali
yurak etishmovchiligi bo’lgan  bemorlarni davolanish jarayonida furosemidni terapevtik
monitoringini amalga oshirishga yaroqli ekanligini ko’rsatdi.
Kalit so’zlar: furosemid, surunkali yurak etishmovchiligi, gon zardobi, YSSX.

AHHOTaNUA

dypocemu; — MOIIHBIM MOYETOHHBIN MpenapaT, KOTOPbIN IHUPOKO IPUMEHSIETCS IIPHU Jieue-
HUM Pa3UYHBIX 3200JI€BaHUM, B TOM YHCIIE Y OOJIBHBIX C XPOHHUUECKON CepAeyHON HET0CTaTOUHO-
CTh10. B HEKoTOpBIX ciyyasx ¢pypoceMus1 BbI3bIBaeT M0O0UHbIE AIPPEKTHI, TAKHE KaK THITOKAINEMUS
U HapyllleHusi cepaedHoro purMma. PazpaboraH meTosa ompenesneHus KOHUEHTpaluu IpernapaTa B
KpOBHU 711 IPOUIAKTUKH OTpaBiIeHUN (PypoceMuaoM M OLEHKH ero JieueoHoro 3¢dexra. [lpu
3TOM HCIIOIH30BAIACH BRICOKOI(PPEeKTUBHAS KUAKOCTHAsE XxpoMartorpadus (BOXKX). s uzonupo-
BaHUs (hypoceMuia U3 ChIBOPOTKH KPOBU SKCTPAarMpoBaliy ero sTuianeratoM. IlomydeHHble 3Kc-
TPaKThl PACTBOPSUIH B MOJABUKHOM (haze — cMecH aneToHuTpuia u 1% pacTBopa yKCYCHOM KHUCIIOTHI
(30:70) u xpomarorpadupoanu. Bpems ynepxxkuanust GpypoceMuia Ha XxpoMaTorpaMme COCTaBUIIO
4,3 muayThl. OOpa3Ibl KPOBH y MAIMEHTOB C XPOHUYECKON CEPACUYHON HEIOCTATOYHOCTHIO COOU-
panuchk ¢ uHTEpBaJIoM B 2, 4 u 6 yacoB. [lomyyeHHbIE pe3yabTaThl MOKA3aJId, YTO pa3paboTaHHBIN
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MCTOO IMPUTOACH AJIA TEPAICBTUYCCKOI0O MOHHUTOPHHTA Q)ypoceMI/ma B MMPOLECCE JICUCHUA TMalluCH-

TOoB ¢ XCH.

Kiarwuessble cjioBa: ypocemMu, XpOHHUYECKas CepIedHasi HeIOCTTa0uHOCTh, BOKX.

Abstract

Furosemide is a powerful diuretic drug that is widely used to treat various diseases, including
patients with chronic heart failure (CHF). In some cases, furosemide causes side effects such as
hypokalemia and heart rhythm disturbances. A method has been developed to determine the con-
centration of the drug in the blood to prevent furosemide poisoning and assess its therapeutic effect.
High-performance liquid chromatography (HPLC) was used. Furosemide was extracted from blood
serum with ethyl acetate to isolate it. The resulting extracts were dissolved in a mobile phase, a
mixture of acetonitrile and 1% acetic acid (30:70), and chromatographed. Furosemide retention time
on the chromatogram was 4.3 minutes. Blood samples from patients with chronic heart failure were
collected at intervals of 2, 4, and 6 hours. The results showed that the developed method is suitable
for therapeutic monitoring of furosemide during treatment of patients with CHF.

Key words: furosemide, chronic heart failure, blood serum, HPLC.

Dolzarbligi

Sintetik  diuretiklar, ularning anig
terapevtik faolligi bilan bir gatorda, bir gator
yon ta'sirga ham ega. Tibbiy amaliyotda
diuretiklarning keng go'llanilishiga
garamasdan, ularning toksik ta'siri (dozani
oshirib yuborish va individual intolerans
holatida) holatlarini istisno gqilish mumkin
emas. Buni adabiyotda tasvirlangan ushbu
dorilar bilan o'tkir va surunkali (ba'zi hollarda
o'limga olib keladigan) zaharlanish holatlari
tasdiglaydi [1]. Diurezning kuchayishi va
kaliy ionlarining chiqarilishi natijasida kelib
chiggan gipokalemiya yurak-gon tomir
faoliyatining o'zgarishiga olib keladi: yurak
ritmining buzilishi, miyokard nekrozining
rivojlanishi va natijada miyokard infarkti.
Gipokaliemiya giperglikemik komaga olib
kelishi va glyukoza bardoshliligining
rivojlanishi  tufayli  diabetes  mellitusli
bemorlarda o'limga olib kelishi mumkin.
Diuretiklarning mavjudligi, shuningdek, kaliy
ionlarining tanadan chiqarilishining
kuchayishi yurak glikozidlarining toksikligini

Materiallar va tadgiqot usullari
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oshiradi. [2]. Sintetik diuretiklar, hususan
furosemiddan noto'g'ri foydalanish va o0'z-
ozini  davolash  ko'plab  odamlarning
zaharlanishiga sabab bo'ldi.

Furosemid  antigipertenziv  dorilar
gatoriga kiradi. Gipertenziyaning yugori
targalishi tufayli ushbu kasallikni davolash
zamonaviy tibbiyotning asosiy
muammolaridan  biri  bo'lib  golmoqda.
Gipertenziya  jiddiy  yurak-gon  tomir
kasalliklari, miyokard infarkti, o'tkir miya qon
aylanishi ~ buzilishida, surunkali  yurak
etishmovchiligi va natijada, ushbu
kasalliklardan o'limning rivojlanishi uchun
xavf omillaridan biridir [3].

Tadgiqot magsadi — surunkali yurak
etishmovchiligi  (SyuE) bilan hastalangan
bemorlarning qoni tarkibidan furosemidni
ajratib, YSSX wusulida aniglashni ishlab

chigish, hamda bemorlarni  davolanish
jarayonida furosemidni terapevtik
monitoringini  olib  borishda  uslubning
yaroqliligini o’rganish.
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Furosemidning fizik-kimyoviy hususiyatlari

ﬂ 4-Xlor-N-(2-furilmetil)-5-sulfamoil antranil

cl NH—CH, o kislota — oq kristal kukun, suvda erimaydi,

j@[ spirtda va ishqorda yaxshi eriydi. Mol.m.
330,02.

H,NO,S COOH

X x> 0O

Namunalarni tahlil gilish uchun tayyorlash

Furosemidni qon tarkibidan ajratib olishda
quyidagi usul ishlab chigilgan: tarkibida
furosemide saglagan 1,5 ml gon plazmasi
ustiga 2 ml to'yingan natriy xlorid eritmasi
qo'shildi, so’ngra 0,1 M xlorid kislota eritmasi
bilan nordonlashtirildi va etil asetat (5 ml)
bilan uch marta ekstraktsiya qilindi [4,5].
Zarur holatda, 3000 aylanish tezligida 5
dagiga davomida sentrifuga qilinadi. Etil
asetat ekstraktlari tarkibida suvsiz natriy
sulfat mavjud bo’lgan filtrdan o'tkazildi va
qurug qoldig gqolguncha bug'latildi [6,7].
Quruq qoldiq asetonitril va 1% sirka kislotasi

tekshchi eritma yuqori samarali  suyuqlik
xromatografiyasi orgali tahlil gilindi.

YSSX usili tahlil sharoitlari

Furosemidni chinligi va miqdoriy tahlili
Agilent Technologies modeli 1100 Series
rusumli  xromatografda amalga oshirildi.
Bunda 4,6 x 150 mm o'lchamdagi Zorbax
Eclipse kolonkasidan foydalanildi. Preparatni
deteksiyalash 272 nm da amalga oshirildi.
Qo’zg’luvchi faza sifatida asetonitril va 1%
sirka Kislota eritmasi (30:70) aralashmasi
ishlatildi. Ogim tezligi 0,7 ml/min. Kolonka
harorati xona haroratida bo’ldi. 1-rasmda
furosemidning standart namunasining

(30:70) aralashmasida eritildi.  Olingan xromatogrammasi ko'rsatilgan.

VWD1 A, Wavelength=272 nm (FUROSEM\STD1-100.D)
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1-rasm. Gidroxlorotiyazid va furosemidning standart namunalari eritmalarining model
aralashmasining xromatogrammasi.

Natijalar va ularning muhokamasi.
Furosemidni chinligini tekshiriluvchi
eritmadagi moddaning ushlanish  vagqtini

standart namunaning ushlanish vaqti bilan
solishtirib  aniglandi. 1-rasmdan ko'rinib
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turibdiki, furosemidning ushlanish vaqti 4,3
min tashkil etdi.

Furosemidni gon tarkibidan ajratib olingan
miqdorini  aniglash ~ uchun  quyidagi
formuladan foydalanildi:
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X = S e X Aot XV e X100

Scr X Ayenr XVer

Bunda, — Sstq Va Stek — Standart va tekshiriluvchi namunalari eritmalarining xromatogrammasidagi
furosemid cho‘qqilari maydonlari, mAU;
Vsta Va Ve - furosemidning standart va tekshiriluvchi eritmasini suyultirish hajmi;
Astd — standart furosemid namunasining tortmasi, g; Atk - tekshiriluvchi namunasi miqgdori, g yoki
ml.

1-jadval. Qon plazmasi tarkibidan ajratib olingan furosemid miqdori

Tekshiriluvchi | Qo’shilgan Aniglangan migdor Metrologik xarak-
modda miqgdor, mg teristika
mg %
Furosemid 0,5 0,422 84,5 Xep.=85,86;
S%=1,31;
gt 808 S=1,14; Sx=0,51;
0,430 86,0 E=7,79%;
Ep=3,48 %;
0,437 87,5
0,425 85,1

VWD1 A, Wavelength=272 nm (FUROSEM\SAOT000.D)
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2-rasm. SYUE kasallangan bemorning gon plasmasi tarkibidan ajratib olingan furosemid
xromatogrammasi (furosemid gabul gilingandan 2 soat o’tib)
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VWD1 A, Wavelength=272 nm (FUROSEM\6SAOT000.D)
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3-rasm. SYUE kasallangan bemorning qon plasmasi tarkibidan ajratib olingan furosemid
xromatogrammasi (furosemid qabul gilingandan 4 soat o’tib)

VWD1 A, Wavelength=272 nm (FUROSEMIQON00000.D)
mAU %
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4-rasm. SYUE kasallangan bemorning gon plasmasi tarkibidan ajratib olingan furosemid
xromatogrammasi (furosemid gabul gilingandan 6 soat o’tib)

Xulosa. Furosemidning adabiyotlada
keltirilgan ma’lumotlar uning toksikligi va
inson  tanasiga  indefferent  emasligini
ko'rsatadi. Shuning uchun diuretiklar bilan
davolash  xavfsizligi  uchun  biologik
suyugliklarda ushbu birikmalarning
kontsentratsiyasini nazorat gilish kerak. Qon
plasmasi tarkibidan furosemidni ajratib olish

uslubi ishlab chiqildi. Furosemidni
ekstraksiyalash uchun etilatsetatdan
foydalanildi. Yugori samarali suyuqglik

xromatografiya yordamida ajratma tarkibidagi
furosemidni aniglash usuli ishlab chigildi.

Adabiyotlar
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Xromatogrammada furosemidning ushlanish
vagti 4,3 dagigani tashkil etdi. Surunkali
yurak etishmovchiligi  bilan hastalangan
bemorlarning goni 2, 4, 6 soat vaqgt oraligida
tekshirildi. Furosemid tahlilining ishlab
chigilgan usuli farmakokinetik parametrlarni
aniglash uchun ishlatilishi mumkin, hususan,
olingan natijalar surunkali yurak
etishmovchiligi  bo’lgan bemorlarni
davolanish jarayonida furosemidni terapevtik
monitoringini amalga oshirishga yaroqli
ekanligini ko’rsatdi.
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