THAI BULLETIN __/
PHARMACEUTICAL SCIENCES %

ISSN 2586-8659 (online)

nalnn1nzaseainanaandntululsalaisess

a dana a
YVITT WIAUNAUISLEIG
AVITINITWNNGUAZANTAUNAMANTNNFUN N ALSLNFVANENS U TINeNdefauIng Ineuanss sy iaauuiuns
UATUTH

AnroEINUS: pongnimit_n@su.ac.th

UNANED

Tsalm3a3a (Chronic kidney disease, CKD) \ullgymaunmitddg@ainainnisviateveslauazyiols
CKD fidnwauzlanzhsdonsinisnsesilaanasiaziinnzdaanzilusiu (proteinuria) muu MuAdelutg
MNUINTRAUI ngesealiinaInesndindu (oxidative stress) SiunumdAglunisinliiAaneSann

vodlsalagess InglunsyuaunsiaulvidulsalaseSunuinisadweyyadassviaaila reactive oxygen

a

species (ROS) wa reactive nitrogen species (RNS) fannifiuluaufuninuaunsnvedssuuiueuyadase
yessneflazanmnsafdneyyadasylivun vilhAnnsihateluanaitmune wu DNA Wiy wazlusiu
dawaliiAnnisnsvensad Sudngruuandliifiuin amziaieafiinaneendindududuiusiuniaiia CkD
wazilduililsalaugasiunalavargysenns loun (1) msvihauRnundvedlulnaoudefivinlmannisnde
ROS iy (2) Manseduvesnisvieuvosieules NADPH-Oxidase (NOX) isoforms duifluunasdndnues
azeiuafiinaneendndulule (3) msuendveseulssl eNOS FudutadsdrdnivilfiAnanuaienain
sonTndunavanudemensla (4) wules Myeloperoxidase (MPO) dsflunumlumswauiuaznisugases
Tsels (5) nsvhauvesienlesl xanthine oxidase (X0) fifindnilugthae CKD (6) msiiszsutoulas superoxide
dismutase-1 figedulugineildsunmswendon uaz (7) msiitiadvduasumssniavlu CkD Alufuameiaion
fiinanoentindunarsuniuaugaisiiond nnsatsafiAnainesndinduuarnisdniauihinlugmauiaiures
doide nmsudasmeslsn uarAMTULSIWEY CKD Tutagduiinsheuazansiueyyadaszanldifiesuiiodu
AmziTeaiiAnanesndindunaziiousaimiennsmieedin lneliingusrasdiiievzasnsudasedlsauazan

NANSENUNIAARNTLARRN CKD

AdRY: NAsEaTinIINeanTinty, euyadasy, lsalnses

¢

SusuaUy: 26 WW18U 2567; wWAkY: 2 3IAY 2567; ADUSURNLUW: 22 &91Al 2567

Thai Bull Pharm Sci. 2024;19(2):211-220 [211]



OXIDATIVE STRESS MECHANISMS IN CHRONIC KIDNEY DISEASE

Nushjira Pongnimitprasert
Department of Biomedicine and Health Informatics, Faculty of Pharmacy, Silpakorn University, Sanamchandra Palace
Campus, Nakhon Pathom

Corresponding author: pongnimit_n@su.ac.th

ABSTRACT

Chronic kidney disease (CKD) is a significant health concern resulting from damage to the kidneys
and ureters. CKD is characterized by a decreased glomerular filtration rate and proteinuria. Recent studies
suggest that oxidative stress plays a crucial role in the pathophysiology of CKD. During CKD progression, an
imbalance in free radical production leads to excessive reactive oxygen species (ROS) and reactive nitrogen
species (RNS), overwhelming the body's antioxidant defenses. This imbalance causes oxidative stress,
damaging target molecules such as DNA, proteins, and lipids, ultimately leading to cell death. Evidence
indicates that CKD is associated with oxidative stress, contributing to disease progression through several
mechanisms: (1) mitochondrial dysfunction resulting in increased ROS production, (2) activation of NADPH-
Oxidase (NOX) isoforms, a significant source of oxidative stress in the kidneys, (3) disassembly of eNOS, a key
contributor to oxidative stress and kidney damage, (4) myeloperoxidase (MPO) involvement in the
development and progression of kidney disease, (5) increased xanthine oxidase (XO) activity in CKD patients,
(6) elevated superoxide dismutase-1 levels in dialysis patients, and (7) presence of inflammatory factors, which
enhance oxidative stress and disrupt redox balance, further increasing inflammation. This oxidative stress and
inflammation lead to tissue injury, disease progression, and the severity of CKD. To combat oxidative stress
and mitigate clinical symptoms, drugs and antioxidants are employed, aiming to delay CKD progression and
reduce its clinical impact.
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(severe trauma) ATIEVIALN (hypovolemia) 818310
§suniiifineoln nsridalve (M1srdaRle)?

Tseladerldnauulumssniiuluvedse
fefnsanamemihilawuureaidudesly dA1n1s
nseevedls (glomerular filtration rate: GFR) Hognin
60 ml/min/1.73 m? Wuaiunnnan 3 ey 91ail

A 1 = a a a
winldfiadnuidevievedla daduidaundly

Thai Bull Pharm Sci. 2024,;19.2):211-220



drutszneuveaidenudetlaanieiivaveninfiaiy
denievetle laun wulsAudaylivludaane
(albuminuria) IANUAAUNAYEIANAALNGOUS BINTT
mandtnvedlsalnidefafiingsrozlamnenuiionnis
Tunaneszuu lawa 91n1smasiangds (Fn Aw) szuu
lauazuasaiden (Auduladings esiusile
dniau laduiral) ssuumaiumela (pulmonary
congestion E]’]ﬂ’]’iU’JiJ‘lij) FTUVERYDIMNT (NTELWTE
wazarldoniau lsaunalunszinize1nis) seuy
Uszan (117gN153ANKAYRITIAIUNNTRY N1TUBY
aaUng lspuszamsniau) anuiaunivesseulsve
("MzRSeyNUgHAUNG secondary hyperparathyroidism
amgleaiedaluifonsy) lsAnszgnngu ANRAUNG
voeszuUnfiAutY sruuvesiumelaevily (guvnd
$umeias lduaunavoandons) 1> 142!
Padeiiduannguedisalaiess ldun lsal
ﬂaﬁmﬁuiaﬁMQq (hypertensive nephropathy) Tsale
91NLUMU (diabetic nephropathy) Tsalagntau
L‘%@%Jﬂ (chronic glomerulonephritis) tubulointerstitial
nephritis polycystic kidney disease Tsalaviaidon
(ischemic nephropathy) Iiﬂiﬁﬁgﬂﬁgu (obstructive
uropathy) mm@;ﬁwuiéfmm 1oun sarcoidosis %30

. . ] PR Ao & o
amy[O|dOSIS WU’MF’]’N@J@WUENQ‘U’JEJVIQJVNFH‘JU’]@LT\]‘U

Aladsundunazlsalasosalnurlduiygy b4 121421

A =

Tsaladosudunnefidemaideinoussdeoranaredu
Iiﬂlmmmzm@jﬂﬁw (end stage renal disease
(ESRD) waziiliindudesoniden (n1sweniien
mewrdeslaifioy viensdrdlanistesiion wiedes
Ugneela (kidney transplantation) fftaelsalmiFasa
fuunluiteglf3uanamndvsuuannngunsndou
Wnue Wy ANnudulaings lsamilauazraoniien
Aelaingne A12zs1an1edunsnannnszuIunIsmg

[ Y]

Hagy (metabolic acidosis) NMSABUAUBININNNANNY

q

wWaguuUas N1zldvaunaveundousuaznsean iay

Thai Bull Pharm Sci. 2024,;19(2):211-220

Pongnimitprasert N.

N1TUNINGRUNIITEUUYTEAM AURAUNAYDY
ssvuilanaznaonidonuasn1sinilovzifiuan
dodlunsiduthewaznsidedin azinieniiia
noendntunulaluszezdy o vedsalntesuay
wifingetundoutunisugasadlsalaludulaie
svuzgavinglusufsluiiasiidesnenlalaeianis

HUrefideat1Funsdnslanageine®?

natnnnzeseaiinaneandmdululsalasass
WUNNIIUININ1LASEANAAIN0aNTLATU
duiiusiunisiialsaannung wu lsaausulaing
= @ .
ArviaonLlannlnelLye (atherosclerosis) AU
HAUNANI95EUUUIEaI (neurological disorders)
U19L5AbLT59C AEASYATILAANNERNTLATUN

wululsalasosuazlsalaneszezaainadulady

' '
= =)

[ o Aa v ! ) [y
dealiduamalunmsdedia wazdmuindudady

o o

daglunififdadelsansonisneinsallsa AgiAILA
finaneendnduiiunumdrfalunisdnduluves
Tsaladateinunanisyilfinmnudemevedle
iliAnnglaaaden (renal ischemia) Tnedau
HIUNISLAANTENLEU Auduladings LazAly
AaunfvosBeyntanaenidon (endothelial
dysfunction) AzLATeaTiinaneendaduiadu
Whanelunstestunazdnulsaladess
wasfiuIveInIsiiuninziadenfivinenn
aaﬂ%wﬁuﬁluﬁﬂwkﬂlmﬁa%’q 15un Msfsvesvaude
Tus19n18 (uremic toxin) A13gLuantiu (iron
overload) angiotensin 2 Talaladiuieatilmie
n159nLau (proinflammatory cytokines) kagnns
ANAIVBIATATUBYYADA T (antioxidants)'® wuin
wihitveslulareusdefideluwasmsifiuiuwes ROS
Tululneousdsduavenidunafiuiuvesnng
i3eafiinaineendwdululsalatess 91nmsinw

a I

WisuiisulugUaelsalaiseseilasunisinwiuuy

[

auin¥ (conservative treatment) wazgUIe7¥1N13

9

|215]



Pongnimitprasert N.

Wonln wuirszuunisuielalululnnouinie
(mitochondrial respiratory system) fanuiaun@ly
Tsalaideds vldnizieleniinainoendindu
u?u Tnenu gene expression woslusiuiiiu
peAUsznoulu oxidative phosphorylation system
Lﬁmqa%{u
AzIATERTIANIINDENTIATULU UGS e SIuaY
N5V UIINETONTUAUT DIUAUNITHAAIDBN
2898UlUNTEUIUNIT mitochondrial biogenesis Tu
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Oxidative stress
1. Mitochondrial dysfunction
2. NADPH oxidases
3. eNOS
4. MPO
5. X0
5. SOD/CATIGPx

6. Inflammation
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methyltransferase (PRMT typel) wae demethylarginine
dimethylaminohydrolase (DDAH)*®

4. Myeloperoxidase (MPO): 1utauluslungs
peroxidases il heme ¢ Qﬂﬁ%ﬁﬂ%uluizwjﬂﬂ
myeloid differentiation tAvazauliduduauannlu
azurophilic granules voufindanud (leukocytes)
TunzUnd MPO 2¥153n158519 hypochlorous acid
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MPO Huiiunumlunszuaunisiia atherosclerosis
wuil9ilAn lipid peroxidation way MPO Aflunum
drrglunisvinliiinlsalanagyinlienisugas
IINNITNUNIUITTUNTIL NUAMLTouTeesening
MPO fluauRnun@vedl!® 9ann1sAnwves Simon
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5. Xanthine oxidase (X0): XO 1Juraulwid
Nam‘ﬁﬂuﬁﬂugﬂmm xanthine dehydrogenase Wag
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system: SOD Juoulwsdfiddalunisidnfivves
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