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NSAID-associated Nephrotoxicity :
Renal Effects of Cyclooxygenase-2-inhibitors
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Cyclooxygenase (°18t COX; prostaglandin
Gy/H, synthase)® ol&71=4Y4& prostaglandin
(PGHp) 2.2 WA} Al71E ZAolth PGH:E A€
gEo| Qe 98 FFY Tz et3Wd §, PGE,,
PGL, PGD; PGFi, thromboxane A:Z AL ",
oldl Zr2ElEAYL 9%, 2d, 43S FH 71T,
Yyay ¢4, AR 7% 5 42 AEHH AL =

Aot John Vanes'7} cyclooxygenaseZt otAM&

o] ®AYe B off COX7t AU FHE W&
Hzol=A A9REA (non-steroidal anti-inflam-
matory drugs, °13+ NSAID)7} Adse] &4 AL
A, A, FIFA2 98 AW 9ok NSAD
= olg7|=Y4tE ARt COXel ARFo2N X
zrEadd AL AW =g NSADDE
gadZay 59 N8 AFHE ZE FAl A 71EE
T e 228339 938 e A #
Ao WEE HAE 5 ok

Cyclooxygenaset: ¥ 78] isoforme] 3t} 1988
J Dewitt9 Smith?7} o}219¢] seminal vesicleol
A COX-1% Eested FFAAL Xie 5ol F o
A avian COX& #1ske} Kujubu 5] COX-2%
2 COX-1& dAa%s A3e] ¢ JE2
AT Aol B3 COX-2E A% macula
densa®t ZH ¥R FAS FYuz, a8 F
Ae] EAE 22} 71E9 HEHY NSAD
= COX-13 COX-2 R5& uiMgzoz A g
Ago] COX-2& AAAEAME #AHA 43 4
ZAZAMT FAHU] HE] COX-27} NSAID
ArEste F EHolet AAsAT ¥R WA %
= gAwn Ao BAge COX-lo 9 Ae=
AZaA HAth oY@ wEe PRI &2
Azlolxiwt BAgo] Qe £ XNBAZH COX-2
HeE AHAs 2] ALHE A7) =HAZ 8A

E

COX-2 A9d AsA7t ga A=z 3ok 71&9
NSAID®| H]3 COX-2 A#xE A¥T A% B
A8 Zx ARoY? Mg Wi EFHE FA o
zZ7}8tE 2 E oj= COX-27t A9 7%& =3
s=d WS Fade ARG gz COX-2
AsA st AEAHQ NSAIDS Ao dig 4 (o]
Az AY)e oFE AL WE Fay Aoz A
Z+gct.

Role of Cyclooxygenase-2 in the Kidney
1. Intrarenal localization

COX-2% macula densast 24. 93 F7AE 3%
aE el &% (Fig. 1), Macula densa® A
FAGBET renin EHE 2ASE FLY FH°l
B8 NSAIDY COX-2 AsiAiE AHIEFE AL
sAHEPZoY AFTEAgHRE #AE 2 ¥ F
gt} EF COX-2& F39) HAME $E3Ho] 4
o) WHPe 2yshed TlgBcpy,

NSAIDS} COX-2 AsiA7E B4 Aejels 137
So) TlxE dge vusAT gy 2Ed2
g (g%, e 2ousrl, AAe A Frt, w2
A FPME Zr2gFAP0) Frstd 23RE
& &3 g7 W&o NSAIDY COX-2 AfAE A
e 7A8 oA & A

2. Cyclooxygenase-2 and the macula

densa signal

COX-27} macula densacl ¥%#3 XL ol
A Zzsgc d& Eo] NaCl ddge] #asid
g AN #AY FAL FHAA AHAEE
A 8t} Videomicroscopy @TE COX-2 A7}
29 AEAY ARE F2APLE APHo2 B
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vascular smooth muscle
collecting duct

ét}m.

AR AYoly g, olxA AME A] macula den-
sa?] COX-2 mRNA7} %7419 1Y Bartter 233
AN COX-2 =7 ¥/ 829G, 27) g
WA AFe Hodst JefelMXE macula densad]
COX-2 ¥do| F7latu¥ g8y 423 13%
WHEFFAME BHo] F7Hh o2 COX-27}
gde] Aata Rule] Fag d¥E @3 AL
930 COX-2 AsfAe NEH FPazol} ¥
2E F dd F718 38 & ez Yzdr

3. cyclooxgenase-2 expression in the

renal medulla

S Ao ZzrepEdd Aie Fa P9 ol
o} COX-1°] #de] Yol B¥3t= v COX-
2€ 39 7HAM X X3 vasa rectaed] W
Axoe FAFHY. NaClely g2 §58 2
AR AHE AdHoR FADAMEL COX-28
F7HNAG?, $29COX-2 BFHE BF F #93
A F7kel=d o3 # COX-29 454 fEE 8F
F aA%F AHdA £39 Ha HE7L gFEsEd
29 A ¥ AN AN E BEFEE

FAEHA FMNAE 100%2] HAE7L AESE 9
W COX-2 A#A Fo Aot 50% HEA®.
o] NSAID #d N &4 Fa3§ ¥ele] fch

COX-2% f=¥ $39 Z22eladde 39
g 5, 9& ¥4, dA ddFA Faso 3
AHOZ vasa rectae® FFA1710] AxedAn o
SAPe )% PSS wRPH®, $He) maA
EIZ8de 899 tone ¥ ohel AuAxs) 35
3 AES5E =A9Y”. COX-22 #E¥ PGE:9)
& Fo dig A4 A Zrl AAEE 498
AfF7F Bt oS FEIE 9 COX-2 A
e 8 AF, ¥ ¥ oiz e EHFS
fZAlA FH HE MES I 9] tE MR &4
< 29 @ 5 gk

4. Vascular and inflammatory effects

COX-13 COX-2 25 9FieS fxstn £
=d T3 9% #§& FA9 Apdelr. COX-2%
A5 e gAAEA FH3] YFHE S B T
A, gaw ¢33 ¥H 715 N E COX-1
I COX-2 Alole] Fa7 ato]7}h ot ofw e}
NSAIDs} €28 COX-2 Asfixle d4% 3L o
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#atx B¥g EH COX-2%& Thromboxane Az 4
Roje Boatx] %I prostacycline B4 B
Aoz gAA YF®. zeEz COX-2 A#HAd ¥
A GAolN AEe e gH2HE ¥B F£¢ A
AHge FHsErlEstt ¥ COX-2 AdAe T
o RS Pslzke Rz 4B A A

5. Expression of cyclooxygenase-2 in

renal injury and inflammation

Cyclooxygenase tAHES] AbpAlst Muw# 3+
Agel 7154 T2 WA3E HALTE AL B &
27 Atdelth 56 A% AA F F& ¥ COX-
2 mRNAZF Z7}8he o] 2ngda® COX-2 A
A7} A" #AE HoM @¥nm Fi AT
A AREL FHPGE BuE AP £¥ COX-2
AeA7L Fxst n¥go] FEE HAM TGF-8,
PAI-l £ wiAEde #&AFDR ¥u®. aed
oldl@ &I} §F wrgel g EAA oy A

Aol WHYENH EAAAE ¢ ¥ A7 ¥
234

Role of Cyclooxygenase-2 in NSAID
related Renal Syndromes

NSAID Ahgol o Ao FFTL e ol 7}
A2 gEg F U A71F Fol, ¥ AFS 73,
n¥Y, 1ZEYF, /F AT

1. Acute renal failure

NSAIDS COX-2 AdA =% JPURE e
RN AAPAGHEE #F2AIG? (Table 1)
NSAID #d 7% Fee 53 5% #2, AWs
Ao e, 8 ARA, B, 1Y T B+ ¥
Ago] Bt COX-2 A#A rofecoxibel A4 ¥
AR Holg & ¥ @AM ALTAGHRE 2t
15% BasUch COX-2 AsiAld dd F40FA

o

Table 1. Summary of Studies on Renal Function and COX-2 Selective Non-steroidal Anti-inflammatory Drugs in

GFR Electrolytes Urinary prostaglandins

Men
Citation NSAID/coxib  Patient population
Rossat, et al[81] Celecoxib vs  Young men,
naproxen vs  sodium restricted
placebo
~ Catella-Lawson, Rofecoxib vs  Elderly sodium-—

et al.[56] indomethacin  loaded subjects

No change in GFR
with naproxen;
slight transient
fall in GFR
with celecoxib

No change in GFR
with rofecoxib;
slight decrease
with indomethacin

Decreased sodium Not measured
and potassium
excretion caused
by celecoxib and
naproxen

Decreased sodium
excretion with
either indomethacin
or refecoxib

Marked decrease in
urinary prostaglandin
excretion with either
rofecoxib or

) indomethacin

Decreased sodium

Whelton, et al.[83] Celecoxib vs

Wwan, et al.[82]

Perazella,
et al[84]

Elderly sodium-
replete subjects

Elderly sodium-
restricted subjects

Elderly patients with Two cases of acute

multiple risk factors
including CHF,
renal insufficiency
and diabetes

No change in GFR
with celecoxib;
slight decrease
with naproxen

Mild decrease in
GFR on rofecoxib
(~10-15%)

renal failure with
celecoxib and one
with rofecoxib

and potassium
excretion with
celecoxib and
naproxen
Decreased sodium
and potassium
excretion after a
single high dose of
rofecoxib or
indomethacin
Hyperkalemia,
edema and CHF

Marked decrease in
urinary prostaglandin
excretion with either
celecoxib or naproxen

Not measured

Not measured

{lbbreviations.' CHF, congestive heart failure; GFR, glomerular filtration rate; NSAID, non-steroidal anti-inflammatory drugs.
Urinary prostaglandins primarily reflect renal prostagiandin synthesis
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347t 2ad v glo] COX-2 Asials NSAIDS H)
¥ =S A 75 Hate Yol ez 4y,

2. Sodium retention, edema, hypertension

COX-2 AsAE NSAIDANYE 4% A&/} S35
9 o slde] sbedd ArAdHe BaAZ Q
T o A, AHH 98 AFSF E91 52 2
ZAE COX-2 A4 5oz Ay & $ gk A%
TH FF it dF ulEe AN BRE

I 1YL YA
3. Hyperkalemia

TZEEFY 99 Ad-gE2gE Azl 9
o} AR Cinkg Bast dd By A2 2E wA
o] Z44%}. COX-27} macula densadl £X3e o
A AP, H2 A8 AR o)} COX-2 A
A AL A ZEUAEL B2ARATHE Bast P

4. Papillary necrosis

FF Ak ABA ¥ AHF (analgesic ne-
phropathy) 8 NSAIDE L #E AL8tHe H$
T AR T2H, 715 Wslett AEA Al
g5 27 BAe £33 A¥s 4#9A 9o COX-
27t 3 AE AEA " BR COX-2 AH#A
o A7 AMEE FEIAN AFA ANEEg 4
¢+ A& Aoz HEn®

5. Renal development and dysgenesis

A4 371 NSAIDE E£3 AR ofrleja Al
Z EY4T FFRFe) ¥ v Y7, COX-2
FA7 o]d-& FE AR COX-2 AHAS T3
AH EF 9 g A% BEAL ngo =3
COX-1 knock out AFY COX-1 A4 Fof A
EF A3 wge o4 Holx @gty] wBo
COX-29) WY g Ao A4dYI?. 3
B COX-2 AHAY 3119 nimesulide® E-§3 A
Zollq A4 B¥Ho] RuFE Yo, aeu}
B4 FA A COX-2 Bxo ys) pRFHom
Hrol oeiA X @1 COX-2 knock out A& g o
ZT Atolell PGEs, 6-keto PGFy, thromboxane B,
A Aozt gokm ¢eim™ CoxX-2 #E Tz
B2Ede A7y dadME o Be Q77

2ag Aoz Y.

W= %

AFolE COX-13 COX-27F TR3A 2xdlc
COX-1°] 3 g9 HBZ AXY Aol 24
3 9 COX-2& macula densa®) 2x9) 32
FYPaed AE, FA E AT EId
NSAID?) 44« ohgh aats 238 COX-2 94
o 4% ez AAHW M3 COX-19 A
e 82 JR2o= o} ik AeM e COX-1
% COX-2¢9 Az@A7 Fgslojor du =%
COX-1 A&7 Asfale Ago] e adrt 25
oleb & Roz AZEr} COX-2 AslA: Jd3a
B A3E AN AP g zagE= &g
NSAIDs¢ 22 597} g% e 4zEy 5
3 Ay 2EHX 43 F g4 n¥UL $HA A
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