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Annotatsiya

Tirik organizmlarda elektr toki — bioelektrik hodisalar — hujayra membranasi orqali
ionlarning tartibli harakati natijasida yuzaga keladigan murakkab fiziologik jarayondir.
Ushbu maqolada bioelektrik tokning paydo bo‘lish mexanizmlari, ion kanallari
faoliyati, membrana potensiali va harakat potensiali chuqur tahlil gilinadi. Bundan
tashqari, nerv tizimi, mushaklar va yurak faoliyatida elektr signallarning roli keng
yoritiladi. Bioelektrik hodisalarning buzilishi natijasida yuzaga keladigan kasalliklar
va ularning klinik diagnostikadagi ahamiyati ham muhokama qilinadi. Maqola
IMRAD strukturasida yozilgan bo‘lib, ilmiy va insoniy tushunarli uslubda bayon
etilgan.

Kalit so‘zlar: bioelektrik, elektrofiziologiya, membrana potensiali, harakat
potensiali, ion kanallari, nerv impulsi

- Acumen: International Journal of Multidisciplinary Research -


mailto:tolqinbuzrukov5@gmail.com

ACUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)I0.71 / 2025 Volume 3, Issue 4

+30mV

-55 mV——

—

o~

Sodium gates
close

Qutside

Potassium gates

remain open
Qutside
K+ Y
(l-t.l_u Qutside
LR K+
__ Nat Na' ) ” : :
Depolarization Na* Na*
Potassium gates )
Outside remain open Both sodium and
3 potassium gates closed
K T at rest potential
Uy Repolarization Outside
(___Na® Na*
. Gate threshold — I — IO —e—
Rest \Na' Na* K¥
Stimulugk potential

-70 mV

-90 mV

Active sodium
and potassium
pump

- Acumen: International Journal of Multidisciplinary Research -



ACLUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)I0.71 / 2025 Volume 3, Issue 4

@ Extracellular space

[T

e}

B W e

FKE DiffusionFEEE ISRE B NarKHPump 4 f Nat Biffusiond”’

- Acumen: International Journal of Multidisciplinary Research -



ACLUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)I0.71 / 2025 Volume 3, Issue 4

NERVOUS SYSTEM

PROCESSING AND INTEGRATION
>, > ) 7 \.r
. 4‘ )

SENSORY \ BRAIN
SIGNALS J

- Acumen: International Journal of Multidisciplinary Research -



ACUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)10.71 / 2025 Volume 3, Issue 4

)
) © o o (
S ew: Q: ) . : 420
B o s S O B R RO - PR B




ACUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)10.71 / 2025 Volume 3, Issue 4

Electrophysiology

Local field potential and patch clamp recordings of cells and bioengineered 3D tissues
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Kirish
Tirik organizmlar faoliyati uzluksiz davom etuvchi biofizik va biokimyoviy
jarayonlarga asoslanadi. Shulardan eng muhimlaridan biri — bu bioelektrik

hodisalardir. Elektr toki inson organizmida doimiy ravishda mavjud bo‘lib, u
hujayralararo aloga, reflekslar, mushak qisqarishi va yurak ritmini boshqarishda
muhim rol o‘ynaydi.

Oddiy misol sifatida, qo‘lni harakatlantirish yoki yurakning urishi tashqi
tomondan mexanik jarayon bo‘lib ko‘rinsa-da, aslida bu jarayonlarning asosida elektr
signallar yotadi. Bu signallar ionlarning (natriy, kaliy, kalsiy va xlor) hujayra
membranasi orqali o‘tishi bilan yuzaga keladi.

Bioelektrik hodisalarni chuqur o‘rganish nafagat nazariy jihatdan, balki amaliy
tibbiyotda ham katta ahamiyatga ega. Masalan, yurak faoliyatini baholash uchun EKG,
miya faoliyatini o‘rganish uchun EEG, mushak faoliyatini tekshirish uchun EMG
usullari qo‘llaniladi.
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Materiallar va usullar
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Ushbu magqola ilmiy adabiyotlar tahliliga asoslangan nazariy ish hisoblanadi.
Manbalar:

« Zamonaviy fiziologiya va biofizika darsliklari

o PubMed, Scopus bazalaridagi ilmiy maqolalar

« Klinik elektrofiziologiya qo‘llanmalari
Usullar:

« Analitik va sintez usuli

o Taqqoslash (nerv, mushak va yurak faoliyatini solishtirish)

o Diagrammalar asosida tushuntirish
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Natijalar
1. Hujayra membranasi va ionlar harakati
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In response to a depolarization, some Na* channels open, allowing Na* ions to enter the cell. The membrane starts to depolarize
(the charge across the membrane lessens). If the threshold of excitation is reached, all the Na* channels open.

(c) Hyperpolarization
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At the peak action potential, Na* channels close while K* channels open. K* leaves the cell, and the membrane eventually
becomes hyperpolarized.
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Hujayra membranasi yarim o‘tkazuvchan tuzilma bo‘lib, ionlar harakatini
boshqaradi.

Asosiy ionlar: Na*, K, Ca*, CI-

Natriy-kaliy nasosi (Na*/K* pumpa) energiya sarflab ionlarni tashiydi
Konsentratsiya gradienti va elektr gradient mavjud
« Bu gradientlar bioelektrik potensialni hosil qiladi

2. Membrana potensiali va harakat potensiali
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© PhysiologyWeb at www.physiologyweb.com
Membrana potensiali — hujayra ichki va tashqi muhit o‘rtasidagi elektr zaryad
farqi.

Bosqichlar:
o Tinchlik potensiali: -70 mV
« Depolyarizatsiya: Na* ichkariga kiradi
« Repolyarizatsiya: K* tashqariga chiqadi
« Giperpolyarizatsiya
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Natijada harakat potensiali hosil bo‘ladi — bu nerv impulsining asosidir.

3. Nerv tizimida elektr tok
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Neurotransmission
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o Impuls akson bo‘ylab tarqaladi

« Miyelin qavati signal tezligini oshiradi (saltator o‘tish)

« Sinapslarda elektr signal — kimyoviy signalga aylanadi

« Neyromediatorlar (asetilxolin va boshqalar) ishtirok etadi
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4. Mushaklarda bioelektrik jarayonlar
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Action potential travels along
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Thick and thin filament interaction
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o Nerv impulsi mushakka uzatiladi
« Kalsiy ionlari ajraladi
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e Aktin va miozin o‘zaro ta’sirlashadi
o Mushak qisqaradi

5. Yurakning elektr faoliyati

Electrical system of the heart

Sinoatrial ~
(SA) node "~ ¢

Left bundle

(AV) node \
~ | branch

Right bundle W) NS
branch TN
T Purkinje

fibers

Acumen: International Journal of Multidisciplinary Research



ACUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)10.71 / 2025 Volume 3, Issue 4

QRS

| Complex |
R

PR Interval
S

| QT Interval

Acumen: International Journal of Multidisciplinary Research




ACUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH

ISSN: 3060-4745 IF(Impact Factor)1D.71 / 2025 Volume 3, Issue 4

CARDIAC ACTION POTENTIAL

Na* channels close

Phase 1
[

_ %y

T S |Ca®** channels close

~— o

< 0 §

g =] g

S =

=
L;“ /" ABSOLUTE RE&I)QACTORY Phase 4

S PERI : .
= & a 2" action potential Resting potential

cannot be initiated Leaky K* channels
Time (msec)

- Acumen: International Journal of Multidisciplinary Research -




ACLUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)I0.71 / 2025 Volume 3, Issue 4

Pacemaker

Sinus node =

Conduction
fibres
Conduction e
fibres - "\
Conduction
fibres

- Acumen: International Journal of Multidisciplinary Research -



ACUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)10.71 / 2025 Volume 3, Issue 4

Ventricular
depolarisation

K

Atrial
depolarisation

Ventricular
repolarisation

isoelectric /= =
baseline P wave

- = > < >
PR interval QRS complex

= >
QT interval

Acumen: International Journal of Multidisciplinary Research



ACUMEN: INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH
ISSN: 30B0-4745 IF(Impact Factor)I0.71 / 2025 Volume 3, Issue 4

Na* channels —
close m\; Slow Ca2* channels open

Slow Ca?* channels close

The plateau /
Repolarization

Rapid depolarization

K* channels close
mV

1 1 1 1 1 1 1 1 1 1 1

Voltage-gated Refractory period
ion channels -90
open / Absolute
1 1
Influx of Na* e 0 100 200 300

Time (ms)

Yurak avtomatik elektr tizimga ega:
o SA tugun — asosiy ritm generatori
o AV tugun — impulsni uzatadi
« His tutami va Purkinye tolalari
Bu tizim yurakning ritmik qisqarishini ta’minlaydi.
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Muhokama

Normal and Pathological Electrocardiograms
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Normal EEG Seizure
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EMG FINDINGS
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Parietal lobe Normal EEG
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Bioelektrik jarayonlar buzilganda turli kasalliklar yuzaga keladi:
e Yurak: aritmiyalar
« Miya: epilepsiya
o Mushak: miopatiyalar

Diagnostika usullari:
. EKG
. EEG
. EMG

Zamonaviy tibbiyot bioelektrik signallarni chuqur tahlil qilish orqali
kasalliklarni erta aniqglash imkonini beradi.

Xulosa
Tirik organizmlarda elektr toki — hayotiy jarayonlarning asosi bo‘lib, nerv
tizimi, mushaklar va yurak faoliyatini boshqaradi. Ionlar harakati orgali hosil
bo‘ladigan bioelektrik hodisalar organizm ichidagi axborot uzatishning eng muhim
mexanizmi hisoblanadi.
Ushbu jarayonlarni chuqur o‘rganish diagnostika va davolash imkoniyatlarini
kengaytiradi va zamonaviy tibbiyot rivojida muhim o‘rin tutadi.
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