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Annotatsiya:

Ushbu maqolada dorining qon tarkibida ganday so‘rilishi va yo‘qolishi jarayoni
matematik modellashtirish asosida o‘rganiladi. Farmakokinetik jarayonlar bir kamerali
model yordamida tahlil qilinadi. Bu model orgali dorining qon plazmasidagi
konsentratsiyasi vaqt o‘tishi bilan ganday o‘zgarishi ko‘rsatib beriladi. Modellash natijalari
dori dozasini optimallashtirish, dozalash oralig‘ini belgilash va yon ta’sirlarni

kamaytirishda muhim ahamiyatga ega.

Kalit so‘zlar:
farmakokinetika, bir kamerali model, dori moddasining so‘rilishi, chigarilish tezligi,

gon konsentratsiyasi, matematik modellashtirish

AHHOTAIIUSA:

B ngaHHOM cTathe paccMaTpuUBAETCS IIPOLECC BCACBIBAHUA W DIIMMHUHALIUU
JICKApCTBEHHOTO  BEIIECTBA B  KPOBM C  HCIOJB30BAHMEM  MAaTEMATHYECKOTO
MozenupoBanus. DapMakKOKMHETHUYECKHE MPOLECCHl AHAIU3UPYIOTCS HA OCHOBE
OJHOKaMEPHOU MoJeu. MoJiellb ONMCHIBAET, KaK U3MEHSIETCS KOHIIEHTPAIUS JICKapCTBa

B IIlIa3dM€ KpPOBH C TCUCHUEM BpPCMCHMU. P€3yJ'IBTaTBI MOJCIUPOBAHNA BaXHbI JIA
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OIITUMHU3AIINH OO3UPOBKH, OIPCACICHUA MHTCPBAJIOB BBCIACHUA W CHUIKCHUA MOOOYHBIX

s dexTos.

KiroueBble ciioBa:
(apMakOKMHETHKa, OJHOKaMepHash Mojeib, abcopOiusi mpemapaTa, CKOpPOCTb

SJIMMUHAIIUN, KOHLCHTPAIHA B KPOBU, MATCMATHICCKOC MOACIINPOBAHNC

Abstract:

This article analyzes the absorption and elimination of a drug in the bloodstream using
mathematical modeling. The pharmacokinetic processes are studied through a one-
compartment model, which describes how the concentration of the drug in blood plasma
changes over time. The results of the modeling are important for optimizing dosage,

determining dosing intervals, and minimizing side effects.

Keywords:
pharmacokinetics, one-compartment model, drug absorption, elimination rate, blood

concentration, mathematical modeling
Kirish

Dorilarni qabul qilishdan so‘ng, ularning organizmga qanday ta’sir ko‘rsatishi
ularning gon tarkibidagi kontsentratsiyasi bilan chambarchas bog‘lig. Dori moddasi
ichga yoki mushak ichiga yuborilgandan so‘ng, qon oqimi orqali butun organizm bo‘ylab

targaladi, metabolizmga uchraydi va organizmdan chigariladi.

Ushbu jarayonlar farmakokinetika deb ataladi va u odatda so‘rilish, tagsimlanish,
metabolizm va chigarilish (ADME) bosqichlarini o‘z ichiga oladi. Bularni tahlil qgilish

uchun matematik modellar keng qo‘llaniladi.

Bir kamerali model farmakokinetikaning eng oddiy, ammo amaliyotda samarali
qo‘llaniladigan modelidir. U organizmni yagona “kamera” (ya’ni, bir hil qon hajmi) deb

hisoblab, dori moddasining qon tarkibidagi o‘zgarishini vaqtga bog‘liq holda tavsiflaydi.
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Asosiy model (Bir kamerali model)

Farazlar:

Dori og‘zaki yoki in'ektsiya orqali yuboriladi

Organizm bir xil tagsimlangan kamera sifatida garaladi
Dori gon orgali tezda targaladi

Dori chiqarilish tezligi kontsentratsiyaga proporsional

Model tenglamalari:

1. So‘rilish va yo‘qolish bo‘yicha differensial tenglama (og‘zaki
dA(+ gabulda):
L — ku A(t)
[y dt
dC(t)  k.A(t)
= k.C(t
dt vV C(¢)
Bu yerda:

« A(t) — dori moddasi oshqozon-ichak traktida (so‘rilmagan holatda)
« C(t)— dorining gon plazmasidagi konsentratsiyasi

o k,— so‘rilish tezligi

o k,— yo‘qolish (metabolizm va chiqarilish) tezligi

-V — tarqalish hajmi (kamera hajmi)

2. Agar dori bir zumda (masalan, in'ektsiya orqgali) gon ichiga
yuborilsa:
ﬁ% = keC(f), C(D) — C[].
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Yechim:

C(t} = O{]e_k"f

Bu eksponensial funksiya dorining vaqt o‘tishi bilan qon tarkibida kamayishini

ko‘rsatadi.

Natijalar

Dorining maksimal kontsentratsiyasi (Cmax) va unga yetish vaqgti (Tmax) aniglanadi.
Grafiklar orgali dorining gon tarkibidagi dinamikasi chiziladi.

Model yordamida:

Dozalash vaqtini rejalashtirish

Yon ta’sir oldini olish

Optimal dori migdorini aniglash mumkin bo‘ladi.

Xulosa

Bir kamerali model dorining qon tarkibidagi konsentratsiyasini vaqt bo‘yicha tahlil
gilishda sodda, tushunarli va amaliy model hisoblanadi. Bu model yordamida
farmatsevtik dori shakllarining samaradorligi, dozalash sxemalari, hamda dorining

organizmda gancha vaqt faol bo‘lishi hagida muhim xulosalar chigarish mumkin.
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