A2 A 199 A 45 20008

(2

IgA AT BASA A2 TGF- Bt TNF-e 9
fAAEd 9 9¥ ACE Inhibitor] 3%

NEE LS ASER LR
USH - MTFE) - oFZol - AES - YT H

o)

A9 AL AzAY AFXYride Z233n #AAEd: 3, transforming growth
factor- 8(TGF-8)9] FA4L AE7|d D] FHE dosln 1 Ax #HA MA3E
fragin 28 FEAE 494 dFAM angiotensin converting enzyme(ACE) inhibitor
7} TGF-89 A& dAgts Burt Qo AFAAY #A8e 4228 7hAn A8
d7E A9 9= AAoltk. TGF-A °)9d tumor necrosis factor- a (TNF- a)% A:8§9]
AP #AA7 Yok Bt A & d7dAE IgA A3 #xES didez Ay
TGF-8% TNF-a ¢ ¥del @ ACE inhibitors] 93% @38 2ax s $45¢
ACE inhibitor& %o 169(ACEl ¥4)3 Fowx 948 239(ACEI 439 F
Toz o] competitive RT-PCRE A#3tAx, TGF-813 TNF-« ¢ mRNAS %&
AFste] B-actinel g w2 R ACEI ®Bl¥9#(n=23)°]4 TGF-A#1 mRNAS
YHE 1481 £387fg/pg 22 HET(n=11)9] 2.78+0.71fg/pgoll v &mAA F7t=o AN
3, ACEl ¥49&(n=16)M+= 4.2710.62fg/pg .2 ACEI H|F AT v} uigA #iFo]
dzEsH 2 #de] Aot YAt TNF- e 9 mRNAS ##& zZ ACEI ¥FdEdAME
4.89+193fg/pg, ACEl FoolMe 2.75+1.29g/pg, HZTAME 7.861145fg/pgod A
) uiglE Aelzh gidltk dEAHez B dAPoME FEAYAMT #BE 5 AW
ACE inhibitor7t TGF-2¢ $8& uisiAl ZaAAcE AMdE HA IgA 2% #3459

Az BAY & AT

M 2

Angiotensin II(¢]8 ANG 0O)7} AFEA] &4
8% 98L& 3, "M angiotensin converting
enzyme(©]3t ACE) inhibitor7} A12&e] xsj& ¢
FAAGE Re ov] da] ¢AA AP ACE in-
hibitorg] o]#g Ede] g 71HE ol HEsA
A dAle gov ¥Y8tE(hemodynamic), 18
2 818938 H(non-hemodynamic) 71de] & t} o
odaleletn AZET®, g s|dd qE Res

AR A7 A% FEA BT QUF A6

oluiera o)shujet vateria
Tel : 031)219-5133, Fax :031)219-5109

R o A&Ao] sEjAH AdFe] #AAE HA
o3 &Koz AFAUte] FUET o|Ze] N3
o] AYg 6L sHEHAA Fu 8B 2 ACE
inhibitor7t AAA AFWE d™Fon FEAFE
ANG ¢ #4< dAstag? ATAute 727
2 AEAE FY F Advhe Aotk o]y dHEH
713 o)8lel ACE inhibitor7} ©® cytokines] o3&
€ WA ez A% BE FAEE UEd 5 Jts
74de] sl olEg A& BEH cytokinel 2
7134 & 43 Aol transforming growth factor-
B (o138t TGF-g)o1tf. A8d 2138L Addge
Z7el Aol AE7AY AR XY Az3
o %28 3oz a9° TGF-871 FYNHE

$ olAo] MESAL AL FANA 2H9 ¥
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A dR3E dodiAd doh AR ogs A A
gl X TGF-89 Zde] F/HEAts FAEC
e, gy 130°, f2209%° HIV A
2, 1gANEYY SolN e Yok T BL
FERYs 4¥4 A<M ACE inhibitors} ¥
¥ TGF-B89 #de] daldvs 2ugol it
au ARFA AY BRAEE WALE A4
ACE inhibitor §¢ o] W& TGF-§¢ ¢¥d9
Aolg [AF A7 AAARZ A9 Ydr 4A
olty, TGF-B8 9| t™& cytokine®Z tumor ne-
crosis factor- @ (013} TNF-a)E& od 2 o]
2oistA w¥A QA %L cytokineo 2 IgA A%
oy} uhy ALpAANY, ZAA HIAAH AFAARF
52 7INe g8xe g3z LA TNF-e7t F
7t 27E BdE BnEo] en®® g A
#Fel T2y FYAEE AR AHE dTelA
ACE inhibitor ¢ ¥ TNF-a 9 40 #48d
£ 237 qg®. FEATAM deiis @4l A
A AFANG gARelME h2A 2Ag F ez
2, $AEY AzxFdqA ol2l%t cytokineE el 'EH
HE BESE AL E Au} g Heg 474d
th B AFdME [gA AF FAES YR oE
o] AzAANA TGF-839 TNF-e 9 #d9 AEE
z7# vlwste] PAS2, ACE inhibitor F471
TGF-8% TNF-e 9 W#d 3% FeA & ¥
&1 3tAch

CHad 3 W
1.0 4

ARAZAPAE T3l [gA V522 JAod 3999
AL Qaez s Az HiAe &9 F
Z3lo] 18 G gung °]§3led AlPAT o] FAER
By de AzAE JAAL FA FEAY F
~70T 9 ¥E o pasisich 3999 gA AF @
AE F 169 AZFHAE AHL7] A ACE
inhibitor(fosinopril, lisinopril, ramipril& &3 1
AR, R 2LYREH 2AHAAY 7AY FFE 7T
£ 89571118429 (7-365Y) ) UHACEL F43).
ghd e 2399 $2EE ACE inhibitorg %9
Bhz] IUTHACEL HIRAT). 1 fel= F T
vel, 4, HF T, 2447 9l Jx ¥A

aoleld & smdHck =Y U2y 42AL
WHOSIA A& 7]&el o8l WHO 1394 52713
2 EFsto] u|Eslgth. ACE inhibitor #19] &
Fofo 2 ACEI HIFEF 499 ey Ytz
Hg & calcium channel blocker(amlodipine©]it
nifedipine)& #€38 31 U3, furosemide® ACEI]
FojFolM 59, ACEI H|Fo oA 392 #ago]
2oty A71se) Adelr dinst Qe 11949
Ay F¢ gAEZHEH HEY AFF A4
NzAg WzFe g sich

2. 44

1) Total RNAQ &3

BEET S9Y #Ase A=l Trizol®(Life
Technologies, MD, USA) ImL& A7¥ ¥ 423
€ B8}y 7)ol chloroform& 378l RNA
E 228 ¥ ¥ isopropanol® HAAAN I o] F 5%
ethanolZ A& % TE bufferdl £3413{th £
RNAE spectrophotometerg AH&3to] Yot

2) Reverse transcription

% 1pg9 RNAY 50mM Tris-HCl(pH 83), 7%
mM KCl, 3mM MgClk, 10mM DTT, Z#} 05mM ¢
deoxynucleoside triphosphate(dNTP; dATP, dCTP.
dGTP, dTTP), 200Unit®] Moloney murine leukemiz
virus(M-MLV) reverse transcriptase, 100ng®] ran
dom hexanucleotide primerg& E¥3l F 2041
EHEL 37CA 6083 incubationdtd cDNAE
4% F 65Tl 1083 7193l reverse trans
criptase®} E842E R84S cDNAA TE buf
fer(pH 80)8 A7letd % 50ulz: TE F -20TE
WEnd Bgsgc

3) Competitive polymerase chain reaction
(PCR)

B -actin, TGF-81, 1812 TNF-2 % mRNA<
4e& AFE7) 98l competitive PCRE A1 ¥Y3tH
(Fig. 1). Competitor PCR mimic construction kit
(Clontech Lab, UK.)& AM§3lo] #iztstRen ofx
& Ad2xoz Al dilution series® WEAT
AAF %ol cDNAS ¥FEE ot 104L9 competi
torg ETHFY F 835mM KCl, 167mM Tris-HCI
(pH 83), 25mM MgCl;, 0.01% gelatin, ZtZt 0.33
#M9] primer(Table 1), 1U8] Taq DN polymerase,
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« Competitor

A) B-actin

4 F-actin cDNA

4 Competitor
4 TGF-A1 cDNA

B) TGF- 41

Fig. 1. Examples of competitive PCR. Two rows of bands are produced by coamplification of a con-
stant amount of the cDNA and known serial concentrations of aliquots of each competitor.

A) A-actin, B) TGF-41.

Table 1. Sequences and Sizes of The Primers Used in PCR

Cytokines Sequences of primers cDNA Competitor

B -actin sense 5'-GGT CAC CCA CAC TGT GCC CAT-3 350bp 442bp
antisense 5'-GGA TGC CAC AGG ACT CCA TGC-3'

TGF- 81 sense 5'-CTG CGG ATC TCT GTG TCA TT-3’ 246bp 340bp
antisense 5'-CTC AGA GTG TTG CTA TGG TG-3'

TNF-a sense 5'-TGG CGT GGA GCT GAG AGA TAA-3 175bp 222bp
antisense 5'-GAT GGC AGA GAG GAG GTT GAC-3’

74z} 67.5uM INTPE Wol F 25,19 EHAL o
E°| competitive PCRZ Al#31%t}, PCRE Perin
Elmer 9600 thermocycler(Perkin Elmer, CT, USA)&
AHE-3te] 94Tl 2023t denaturation, 57941 30%
3t primer annealing, 72TCol4 20%3} primerex-
tension# A& wHEE Z42} B-actin® 29 cycle,
TGF- 13 TNF-o+ 33cycle® 2133 Cycle
d Foirtr] Aol MTeM 30%3 nlg) stdA L
Z} cycleo] B¢ ¥ 72Co)AM 5837 extensionA] At
PCR 4 &< 2% NuSieve®(FMC Bioroducts, USA)
8 1% Ultrapure®(Life Technoloies, MD, USA)
agarose gelo]A electrophoresis Al#% ¥ Aldrlz
negative filmg ¥ denitomter2 ¥43dch. Com-
petitor DNAS] ¥EZ& g1 glopz %oz o|Fo
A target cDNAS} competitor DNA 9] density] Y&
F3le] B-actin®} TGF-8, TNF-e¢ mRNAE A%
® ¥ TGF-B1(fg)/B-actin (pg)e} W} TNF-e¢
(fg)/ B -actin(pg)9] vl& Z+z} Altstgie.

3. BANZ

BE AiEs Pt EFexE EASAYG £ &
ol A4 W42 ¥)RE unpaired t-test® AMEER
o ¥FY A4 vlwE Chi-squared test® ©]8-3
Qo AT YL one way ANOVAE A-f
%3 Bonferroni 2AE &gch £F 7 ¥HLED
o] dA#d-& BHsE7] Y8 Pearson corelation coef-
ficients & o] 834l p-value= 0.05 ©3& 2|3l
E Aoz 9o

| o
1. #XHEel A4 ®MO| H|m

ACEl ¥ %473 ACEl 439 HZE 3L
Z}zt 31.713.0AM, 35634493, e Exrt &
zk 61, 0%k HE 2dotEldXEe 4% 15202
(0.6-5.0)mg/dL, 1.4%0.2(0.7-32)mg/dL, 8% HF
9= 742 4.174094(0.24-16.10)z/day, 3.26%
0.94(0.39-14.70)g/day, B T4 77 909
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4.4mmHg, 944%£19mmHgo 2 2% F F7h o)
£ HolA YriTable 2).
2. X AUQ =INRZIIT 2R
(WHO classification)

ACEl ¥B9Foq WHOS EHF4 WHO 1&&
A 2] 19, 3T 69, 4F°] 154, 57°) 19
stk ACElI F4F& WHO 1, 2, 572 ¢z 3
o] 34, 47| 13922 ACEI H|5dE 57
A 2ol & Ho[A YUsitHTable 3).

3. MXEHWM TGF-8% TNF-a9| W8

Competitive PCR& ¢]-&3}9 TGF- 813 TNF-
e9 mRNAS 4g AFY & 33T & o 8-
actine] Wi HlZ eIl ACEI ¥)% o] 3(n=23)
4 TGF-A1 mRNAS @d& 1481+387fg/pgl
2 dz2Fn=11)9) 2.78+0.71fg/pgl vl 2vUA
F715ol A%, ACEl ¥4 (n=16)ME 427+

Table 2. Clinical Characteristics of 39 Patients’

NoACEI* ACEI'
patients(n=23) patients(n=16)
Age(years) 317%30 35634
Gender(male, %) 61 50
Serum creatinine 15%02 14102
(mg/dL)

Proteinuria(g/day) 4171094 3261094
Mean BP(mmHg) 909+44 944+19

"Data are expressed as mean+SEM
Tpatients not taking ACE inhibitors
"Patients taking ACE inhibitors

Table 3. WHO Classification of Renal Pathol-
ogy

WHO" NoACEI" patients(n=23) ACEI' patients(=16)
class (number of atients)  (number of patients)

I 0 0
il 1 0
m 6 3
v 15 13
\' 1 0

"World Health Organization pathologic criteria
Tpatients not taking ACE inhibitors
patients taking ACE inhibitors

0.62fg/pg o2 ACEI Y53 8|8 ouigA za
Hol dzvd 2 wdel Aojzh %l cHFig, 2).
ACEI ¥ %4 FX calcium channel blockerE A
g 845n=19 TGF-A1 mRNAY %¥& 1747+
962fg/pgely, Y= FAE(N=19)4E 1425+
434fg/pg e 1 EAY Hol7t AUk BH TNF-
a o st 2299 ACEI ¥|¥4F, 1599 ACEI
£, 10489 dzd ds 2 2dE& #23Q
€, &7 ACEI u|§dZ e 4.89:1193fg/pg,
ACEl EFdyolxe 2751129g/pg, UlZFAME
7.86+1.45fg/pg o2 Al ol uigle #o)lrt YN
. HA ACEI ¥]%oFelM calcium channel bloc-
kerg AME¥ BAE(M=43F U9 F2HE(n=18) A}
ojo]l TNF-« 9 2d9] Folx BAY 4 AU
Z+ 7.39+£6.07fg/pg, 4.33%2.01fg/pg).

4. AEEWMO & cytokine @ WD AAH

XEEe gty

EE #x8A AzHe TGF-A1 mRNA 23
o ATe ¥A AdolEld, avw wid = HF
T, 23 279 WHO 27 3 dd49] g
o TNF-e oM E rla7kA 2 g4 Aggs 49

& FobE F YU

Renal TGF B,/p-Actin Ratio
)

8 F
6
*
4 F N
2 \- -
0 . i i

NoACE! ACEHl

Controls

Fig. 2. The renal gene expression of TGF-£1 ex
pressed as TGF- 81(fg)/ 8 -actin(pg) in pa-
tients with IgA nephropathy not taking ACE
inhibitors(NoACEI) and taking ACE inhiki
tors(ACEI). Controls are normal part of ne-
phrectomized kidneys. Mean values =SEM
are given. "p<0.05 versus NoACEI(one way
ANOVA).
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i &

¥ AFdME ACE inhibitor§ %37 @&
[gAAZE EAEANN tZFo v TGF-819 28
o] Z7t8 & BFEYoN ol& g waghW
7 X & delrt. ¥ ACE inhibitor& %%
Afde A4 dx=dd /A 3 #de] ZAaHAU
th. ANG I+ TGF-89 44¢& 23A9& JAF
¢ doln], webd ANG O AAu ACE in-
hibitor§ AHESHE A$ Az HEHE =F3
AAge] APL AR 5 Uvkn LA Y,
2 FEQTA ol AHdE FFsAed, A9
AFARGNA] ANG OE AAE A AzxF9
TGF-8 #4x¢8 2389 5718 482 RoFE o
Fgo] Y™ P A% 2@ANE Yo ARDA
X ANG O0& AT ZHed sidd % A39
TGF-8 mRNAS} 3718 SudA #AARGR Y,
ol E HdEgHeon {KFET AFTHM NgelM ANG
09 A7 A%e] TGF-8 TEF A&Ae an
Ho2 4z 9P ¥ HARDANAT FA}
& AFgo) TP, ols} o] e FE AFeA
ANG 09 dAZ TGF-89 44& #aA7z A
A 1YL d3NF F e A& FHINL
U AR ATAAY gL ez § d7e A
o gie AAelth. AA F& ACE inhibitor §4 A
F2 AFANG BAEY D2 FYAEE B
3t TGF- 8¢ 4#e A v er, ACE in-
hibitor $ajo] Wa xjol§ HolA AAAN. AT
A AY g2gy A=AL JpA 2 ANG 9 TGF-
89 WAE BIAY AFEE ¢ he) 2E e
BaTho] §lg Boltf?, FBoM AYPHoT FEY
AN Yehli= @3 HAA Ay AZ@s
aol7t Q& F YoBE B AT 2 97t U
28 F ok B AFAME S9N QAR FEQ
TFollAel o] AAR AT NG B AzF
A ACE inhibitors] A8 Fe TGF-B1¢] Z#o]
ouIIA AT AHLE BASAT

TGF- 87} #4&e 71do] ANG ¢ A2 ¥
4 R A fEUA opdA e dENE 43H
' EuEo Utk ¥YY F7F TGF-89 $d&
ZF7MAge dFEe 48E Fo ATA BAE

F=% A TGF-A9 A4z Axe 7139 44
o] £AFAtE AYA AF8e] Jden™ P FEA
FAME nifedipineg AH23lY TGF-84 718
ghottt= a7 9n®, Wolf $% hydralazine-
reserpine-hydrochlorothiazide® 3% &% TGF-
89 715 YAy wasdAD” oY AF
g9 FEL AN mYYo] ALFAY BFE Yo
1 o|ze] TGF-89 A4E& F7MzIthe Aol
a2y dge] TGF-89 A Fa8% d¥e 3§
7 geth= & d7E°] 2, Junasd $& AR
doj) A hydralazine-reserpine-hydroch orothiazide 2]
3% ABZ TGF-8& #HAA71A R% wdE, ANG
0 AsAES 2183l TGF-89 $¥E FAAHG
2 g dPdaz ANULE WHE)eE He £
#2] ANG 0 A#AYPY ACE inhibitor2® Az32|
9] TGF-B9 2@ Z71& AN Bigo] 9l
o = AAFAUGY 71 9od 4 gle Axa
% @79 AiEel ANG 07} AAHeg TGF-8
o 2EE F/ALGE HEE et 2 42
Kagami $2 #9 #4AE AXE ANG I W
Al TGF-89 W@ Z7lsln ANG I 84 o
AA7t o]} TGF-89 Z718 dAs:= AL @
2892%, Wolf S5 29 29y AE wjYo]
A ANG 07} TGF-89 44% ANz 3%
37, & AFeMx ACEl 54Z3 ACEI ¥|5&
Atolo] ®gtel Aelzt gem2 F FolA TGF-
B EE9 Aol HQ <l%71 ACE inhibitor7} ¥}
& Z2NFY dEoRE AGHA el "y
o] o] ACE inhibitore] 23 ANG 07} TGF-
B9 AAE AFHoz ZANIE AL AANE
7573, ofU®™ ACE inhibitor?t 434 renin-
angiotensin MAle] FF¥E& Fo| AN dYAE wA
glol AFEAULE HANRNE e E 4G B
F AR, =P F71A 2T HEAE PR U
€ A7l ACEI HIRHF AEF 480A cal
cium channel blocker& Fo@&a 5=, o]E9]
g Afoln Rz L 1993 wiuPL o
TGF-89 2de] 238 o ¥& 3P Ho &
A7 @Al A caleium channel blocker®] 93-S ul
AHx g e ¥tk

Bene] AxE ALTA AP A% FaF F
e vxE Aoz g gaAd AW Eddy e
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FHArgolA SR Ruh) FYoz Pdiing fu
g F Az HdRshet @4 TGF-59 2do] 5
7}8l%6 3, ACE inhibitorg AMHE3 ¥ ©¥ine] 74
¢ tjgo] TGF-449 ddo| #F4asHE A& HEs
AF?. B ATAAE EAH 2olE Ao+ ACEI
523 vEAFeA d¥lxe] Fxrst 7Hz 326F
3.75, 417+450g/day2 ACEl $dZo]M ggton
2 olAo] TGF-H1¢ @A i F= F3d
WM e 23 o 77 dosA

2 47NN TGF-89 23L& FaAs=d Nzx3
ANE AlRslgernz AFZY o= HgdA
TGF-A7} AAHAE #HeAs 2R a4
BAHY HIRE|A ARpA ¥ olsl 29 2 99
A, 287 IR 4L I AA HAzF
dA F719 TGF-A & HAY & Az sgn'>?
BAO o) Re AN 4HE TGF- 87 AHEAS
Pt Auy F9 BAEEE 53 Axddz ¥
A Wiyl ez Azart? gety B d7oA
Xg AA AzzFolA mRNAY *& A= Ax
o7t A& Aoz AHc) U AlpAnke B
gt TGF-4¢ F¥E ZAAY in situ hy-
bridization, £& WA AL A PFdd
TGF-£9 A4 4] W o g3t g I&
T & Aol

M TNF-e 9 $@& ACE inhibitors) 9%&
W] Fek GA] AFRA A BAEY AxAE v
A1 TNF-g ¢ 2@ s A89% A7 847
2 Aelgles A"oln, Nakamura F°) 9 Al%9
AHAZNA ANG I Y ¥ TNF-o9 23dE
AR JdFME B AFolAAYE FE £33 %
9o 2 ACE inhibitor 59 ¥ TNF-e 9
BEo] A A799 $28 T4 Az B
A FEF Ax#BM ANG 09 F9 F TNF-
@9 wade] ZrHAtE HI%E ol TNF-a
ANG 09 #A dsjdes o & Jd77F g9a8
Roz Bl

AEHoz B AvdAe IgA AF FReA
ACE inhibitor7} A=3ae] TGF-819 wdg #x
A}7121 TNF-e 9 2deoes 9%8 32 @28 &
#39ch. o|9b o] ACE inhibitors] Alg22 A=
2ol TGF-419 ¥#o] adus AR, w4 A}
FAANG BxlelA AAFe] AP AAT)7) Al

ACE inhibitor& AME3de F8% <47 € Holn,
TNF-e o] sl o B& 4771 2astze A
Z+git)

= Abstract =

The Effect of ACE Inhibitors on The
Gene Expression of TGF-8 and TNF-a
in Renal Tissues from Patients with
IgA Nephropathy

Seung-Jung Kim, M.D., Gyu-Tae Shin, M.D.
Kyoung-Ai Ma, M.D., Heung-Soo Kim, M.D.
and Do-Hun Kim, M.D.

Department of Nephrology, School of Medicine,
Ajou University, Suwon, Korea

Progressive nephropathies are characterized by the
enhanced accmulation of extracellular matrix in the
kidney. Overproduction of transforming growth factor-
B(TGF-A8) was shown to result in pathological fi-
brosis of tissue via the accumulation of extracellular
matrix proteins. It has been proposed that angioten-
sin I stimulates the production of TGF- 8. Despite
accumulating volume of data supporting the effects
of angiotensin converting enzyme(ACE) inhibitors in
the attenuation of TGF- A in vitro and in rats, studies
in humans are absolutely lacking. There is evidence
that TNF- ¢ expression is increased in various glo-
merulonephritis. The present study sought to deter
mine the effects of ACE inhibitors on TGF-A1 anc
TNF-a in patients with IgA nephropathy. Using com-
petitive polymerase chain reaction, TGF- 81 and TNF-
o mRNA abundance were measured. Patents taking
ACE inhibitors showed significantly lower renal TGF-
B1 gene expression compared with patients not orn
these medications(ratios of TGF-81/8 -actin, 427+
0.62 versus 14.81+3.87, p<0.05), whereas no difference
was noted between patients on ACE inhibitors anc
normal controls(4.27+062 versus 2.78%£0.71). ACE inhi
bitor therapy did not affect the TNF~a mENA expres-
sion in renal tissue. In conclusion, we observed a sig-
nificant reduction of the TGF- A1 expression in the
kidney by ACE inhibitors, and this suggests that the
effects of ACE inhibitors observed in animals can be
extrapolated to patients with chronic renal disease.

Key Words : Angiotensin II, ACE inhibitor, TGF- 8
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