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75mM KCI, 3mM MgCl2 10mM DTT, 0.5
mM  deoxynucleoside triphosphate(dNTP; dATP,
dCTP, dGTP, dTTP), 200Unit M-MLV (M olo-
ney murine leukemia virus) reverse transcrip-

centrifugation (peri- tase, 100ng random hexanucleotide primer
pheral blood mononuclear cell, PBMC) 20y | 37 60
Trizol®(GibcoBRL, USA) 1ml incubation cDNA 65 10
-70 . reverse transcriptase
chloroform 12,000x g 10 TE buffer(pH 8.0)
. RNA 50u | cDNA -20
isopropy! alcohol
RNA RNA  spec- 3) PCR
trophotometer 260 280 TGF-B 1, IL-6, TNF-a, IL-10 house
(optical density) RNA keeping gene B - actin cytokine
primer PCR (Table 2).
2) RT 1.5mM MgCl2 50mM KCI, 10mM Tris-HCI
lug RNA 50mM Tris-HCI(pH 8.3), (pH 8.3), 0.01% gelatin, 40y M dNTP,
Table 1. Clinical and Laboratory Characteristics of 11 Patients
Patient Age(years) Sex Diagnosis(Renal biopsy) Sampling Interval(days) Initial Cr(mg/dl)
1 27 F FSGS 31 20
2 53 F IgA nephropathy 17 0.8
3 65 M 4 0.9
4 30 F 118 1.0
5 21 F 32 0.8
6 50 F IgA nephropathy 24 0.6
7 41 M HBV associated MGN 16 1.0
8 48 F 15 13
9 52 M Amyloidosis 7 0.9
10 33 F 30 0.7
11 66 M Diabetic nephropathy 17 15
meant SD  44.2+ 15.1 28.3+ 31.2 1.1+ 04
Table 2. Sequences and Sizes of the Primers Which were Used in PCR
Cytokines Primers Sizes of PCR products(bp)
B -actin sense 5 -GGT CAC CCA CAC TGT GCC CAT- 3 350
antisense 5 - GGA TGC CAC AGG ACT CCA TGC- 3
TGF-B 1 sense 5 -CTG CGG ATC TCT GTG TCA TT- 3 246
antisense 5 -CTC AGA GTG TTG CTA TGG TG- 3
IL-6 sense 5 -ATG TGT GAA AGC AGC AAA GAG- 3 134
antisense 5 -TCC AAA AGA CCA GTG ATG ATT- 3
IL-10 sense 5 -TAA GGG TTA CCT GGG TTG CCA A- 3 257
antisense 5 -CAC TCA TGG CTT TGT AGA TGC C- 3
TNF-a sense 5 - TGG CGT GGA GCT GAG AGA TAA- 3 175
antisense 5 - GAT GGC AGA GAG GAG GTT GAC- 3
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04y M primer, 1U Taq DNA polymerase
B -actin  cDNA  1pl, cy-
tokine cDNA  2pl 25p |
PCR . PCR  Perkin Elmer
9600 thermocycler(Gene Amp PCR system
9600, Perkin Elmer, CA, USA) 94
20 denaturation, 57 30 pri-
mer annealing, 72 20 primer extension
B -actin, IL-6, IL-10 32 cycle,
TGF-B, TNF-a 40 cycle . PCR
94 30
72 5 extension . PCR

2% NuSieve®(FMC Bioproducts USA)
1% UItrapure®(Gibco BRL USA) agarose gel

electrophoresis negative
film densitometer
4 cytokine B - actin
ACE inhibitor
4)
+ . ACE
inhibitor )
, cytokine
paired t-test P-value 0.05
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1. ACE inhibitor

(T able 3)
ACE inhibitor
107.9+ 16.0mmHg 100.2+ 12.3mmHg
(P<0.01). 24
ACE inhibitor 3.0+ 2.2g/24hours
2.0+ 2.1g/24hours (P<
0.001).
2. ACE inhibitor cytokine
TGF-B 1 ACE inhibitor
6 5
(Fig. 1). IL-6
11 ACE inhibitor
(P<0.05, Fig. 2). IL-10
ACE inhibitor 3
4 4
IL- 10
(Fig. 3). TNF-a
2 ACE inhibitor
1 8

(Fig. 4).

Table 3. Changes in Mean BP and Urinary Protein Excretion after Start of ACE Inhibitor T herapy

Mean BP(pre ACEI*) Mean BP(post ACEI) Urine protein(pre ACEIl)

Urine protein(post ACEI)

Patient (mmHg) (mmHg) (9/24 hours) (9/24 hours)
1 106.7 100.0 13 0.7
2 100.0 100.0 6.0 4.7
3 1133 100.0 79 7.2
4 104.7 95.0 2.4 1.0
5 73.3 75.0 15 1.0
6 1333 1133 19 0.9
7 95.0 83.3 2.7 1.6
8 116.1 113.3 1.6 1.0
9 106.6 100.6 48 3.2
10 111.3 102.0 13 0.6
11 127.0 113.3 1.8 0.7
mean+ SD 107.9+ 16.0 100.2+ 12.3 3.0 2.2 20+ 21
paired T - test P<0.01 P<0.001

*ACEI : angiotensin converting enzyme inhibitor
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The Effect of ACE Inhibitors on the
Gene Expression of Various Cytokines
in Peripheral Blood Mononuclear Cells
from Patients with Glomerular Diseases:
TGF-B,IL-6, IL-10 and TNF-a

Seung- Jung Kim, M.D., Gyu- Tae Shin, M.D.
Kyoung- Ai Ma, M.D., Sang-Don Kim, M.D.
Han- Min Lee, M.D., Seog- Bae Ji, M.D.
Heung- Soo Kim M.D. and Do- Hun Kim, M.D.

Department of Nephrology, School of M edicine,
Ajou University, Suwon, Korea

Angiotensin  (ANG ) has been known to induce
systemic and glomerular hypertension, which leads
to renal tissue injury and progressive fibrosis of
kidney. Some effects of ANG may be mediated
by its effect on the cytokine synthesis. In the
present study, we investigated the effect of ANG
inhibition on the expression of various cytokines
implicated in the pathogenesis and progression of the
kidney disease. Blood samples of 11 patients with
glomerulonephritis were obtained before the ACE
inhibitor therapy and then while they were taking
ACE inhibitors. Using peripheral blood mononuclear
cells(PBMC) harvested from the samples, RT-PCR
was performed to evaluate the changes in mRNA
expression of TGF-B 1, IL-6, TNF-a and IL-10.
The ratios of target cytokines and [ -actin were
calculated. TGF-3 1 mRNA expression was decreas-
ed in five patients after ANG inhibition with
ACE inhibitors, while it was increased in the remai-
ning six patients. ACE inhibitors consistently de
creased IL-6 mRNA expression in all 11 patients.
IL-10 expression was decreased in 4 patients, and
increased in 3 patients after ANG inhibition. It
was not expressed in 4 patients. TNF-a expression
was increased in 8 patients, and decreased in only 1
patient. In two patients, it was not changed while on

ACE Inhibitor —_

ACE inhibitors.

Conclusion : ACE inhibitors attenuate IL-6 ex-
pression consistently in all 11 patients. This is the
first-time demonstration of the in vivo inhibitory
effect of ACE inhibitors on IL-6 mRNA expression
in humans. The lack of significant suppression of
TGF-B 1 in PBMC suggests that the in vivo atte
nuating effect of ACE inhibitors on TGF-f3 1 may
be derived from renal hemodynamic changes. The
tendency of heightened expression of TNF-a con-
firms the previous investigations in which IL-6 was
shown to down regulate TNF-a expression.

Key Words : Angiotensin , ACE inhibitor, T GF-
B, IL-6,IL-10, TNF-a
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