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CytokineArray in Patientswith End-Stage Renal Dissase

Jung Hoon Seon, M.D., Eunyoung Ha, M.D., You Hee Kim, M.D.,
Hye Jung Choai, Ph.D., Son Jung Nam, M.S., Eun A Hwang, M.D., Sung Yeup Han, M.D.,
Sung Bae Park, M.D., Hyun Chul Kim, M.D., Kyo Cheol Mun, M.D.

Dongsan Kidney Institute, Keimyung University,
Daegu, Korea

Abstract : Patients with end—stage renal disease (ESRD) present an extremely high mortality
rate. The leading hypothesis to explain this high mortality risk is that ESRD patients are exposed
to a number of traditional risk factors for cardiovascular disease including atherosclerosis which is
known as an active inflammatory process. The inflammatory process is mediated by several
mediators including cytokines. Among the several mediators, the cytokines have received
particular attention in recent years. The purpose of this study is to profile the expression of
cytokines related to atherosclerosis and inflammation in patients with ESRD, Cytokine antibody
array was performed using serum from patients treating with hemodialysis and peritoneal dialysis.
And microarray for 4,800 genes to detect gene expression was performed using ROS 17/2.8 cells
incubated with 20 mmol/L cyanate. Intercellular adhesion molecule—1, interleukin 1 soluble
receptor type 1, monocyte chemoattractant protein 1, macrophage—colony stimulating factor,
macrophage inflammatory protein, platelet—derived growth factor, RANTES (Regulated upon
Activation, Normal T—cell Expressed and Secreted), transforming growth factor beta 1, tumor
necrosis factor alpha, eotaxin, interleukin—6 soluble receptor, interleukin 8, interleukin 10,
interleukin 16, and tissue inhibitor of metalloproteinases—2 were increased in their expression in
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patients with ESRD. According to these results, cardiovascular complications may be related with

the increased expression of the some cytokines.

Key Words: Cytokine array, Dialysis, End—stage renal disease
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Table 1. Characteristics of patients with end-stage renal disease

37

oot Petients Patient 1 Patient 2 Patient 3 Patient 4
Typeof didysis HD HD PD PD
Duration of

5 6 7 4

dialysis (months)

Age (year) 55 35 49 59
Distinction of sex male male male male
Cause of ESRD Typell DM Typell DM Typell DM Typell DM
BUN (mg/dL) 60 31 4 82
Creatinine (mg/dL) 54 6.3 5.2 132
WBC (/L) 6,750 9,400 5,690 7,690
RBC (X 10°/pL) 3.29 3.67 3.09 3.96
Hemoglobin (mg/dL) 104 9.90 9.80 11.70

BUN: blood urea nitrogen; DM: diabetes mellitus; ESRD: end-stage renal failure; HD: hemodiaysis;

PD: peritoned diaysis.

2 A& g5, 1 mLY 14 @A (primary
biotin—conjugated antibody) & 2A]7FEQE A&
o A ¥E3A 7131, ThA] A H ST 2 mLe) 24 &
Al (horseradish peroxidase—conjugated
streptavidin) &2 Ao A 2A]7Hgek HH-SA1 7]
F AAsta, gt #F F 39 (enhanced
chemiluminescence— type®) o2 7}343}¢]
LAS-3000 (Fuji Film, Tokyo, 4&)° 2 &
aF3ltt.

T35 B cytokine (Fig. 1) 02 E o &
g Al (eotaxin), FH + A& AFIA
(granulocyte—colony stimulating factor,
GCSF), otu Al A NA4% oA (glial—-
derived neurotrophic factor, GDNF), ¥} F—
A A2 A= &5 QA A (granulocyte—
macrophage colony stimulating factor, GM—
CSF), Al 27t 2 # 2 -1(intercellular
adhesion molecule—1, ICAM~—1), interleukin 1

soluble receptor type 1 (IL—1sRI), interferon
gamma (IFN—7), interleukin 1 (IL—1), @&
T34 @A -1 (monocyte chemoattractant
protein 1, MCP-1), th& A2 g 2514
(macrophage—colony stimulating factor, M—
CSF), QA £ 95 @A -3%3} (macrophage
inflammatory protein 3 alpha, MIP—3a), 4%
72 T2 94 BB(platelet—derived growth
factor BB, PDGF-BB), &4+ 3 4& 7
+ chemokineq! Regulated upon Activation,
Normal T—cell Expressed and Secreted
(RANTES), 3 4 43 A &<z - &
(transforming growth factor beta, TGF—8), &
oF | AFQIAF—2 5} (tumor necrosis factor alpha,
TNF-o) & 543kt

A% B9 cytokine (Fig. 2) 22+ eotaxin,
GCSF, GM-CSF, M—-CSF, ICAM-1, IFN-y,
[-309, IL—1a, IL 1 beta (IL-14), IL 2, IL 3,
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a b c d e f g h
POS POS NEG NEG | Eotaxin | GCSF | GDNF| GM-CSF

POS POS NEG NEG | Eotaxin | GCSF | GDNF| GM-CSF
ICAM-1| IL-1sRl | IL-1sRIl | IFN-y | IL-1¢ | IL-18 |[MCP-1) M-CSF
ICAM-1| IL-1sRl | IL-1sRIl | IFN-y | IL-1¢ | IL-18 |[MCP-1) M-CSF

MIP-3¢ | PDGF-BB | RANTES| TGF-51| TGF-52 | TGF-3| TNF-a| TNF-3
MIP-3¢ | PDGF-BB |RANTES| TGF-51| TGF-52 | TGF-3| TNF-2| TNF-3
BLANK | BLANK | BLANK |BLANK|BLANK|BLANK| NEG | POS

o N o o B~ w N e

BLANK | BLANK | BLANK |BLANK|BLANK|BLANK| NEG | POS

Fig. 1. The map for the location of antibodies for atherosclerotic markers. POS: positive control; NEG: negative
control; GCSF: granulocyte-colony stimulating factor; GDNF: glial-derived neurotrophic factor; GM-CSF;
granulocyte-macrophage colony stimulating factor; ICAM-1: intercellular adhesion molecule-1; IL-1sRI:
interleukin 1 soluble receptor type 1; IFN-y: interferon gamma; IL-1¢: interleukin 1 alpha; MCP-1:
monocyte chemoattractant protein 1; M-CSF: macrophage-colony stimulating factor; MI1P-3¢: macrophage
inflammatory protein 3 alpha; PDGF-BB: platelet-derived growth factor BB; RANTES: regulated upon
activation, normal T-cell expressed and secreted; TGF-4: transforming growth factor beta; TNF-¢: tumor
necrosis factor apha.

a b c d e f g h i j k |
POS | POS | NEG | NEG | Eotaxin|Eotaxin-2 GCSF |GM-CSF|ICAM-1| |FN-y | 1-309 IL-1¢

POS | POS | NEG | NEG | Eotaxin | Eotaxin-2 GCSF |GM-CSF|ICAM-1| |FN-y | 1-309 IL-1¢
IL-18 | IL-2 | IL-3 | IL-4| IL-6 | IL-6sR | IL-7 IL-8 | IL-10 | |L-11 |IL-12p40||L-12 p70
IL-18 | IL-2 | IL-3 | IL-4 | IL-6 | IL-6SR IL-7 IL-8 IL-10 | |L-11 |IL-12p40 |L-12 p70
IL-13 | IL-15| IL-16| IL-17| [P-10 | MCP-1 | MCP-2 | M-CSF | MIG | MIP-1¢| MIP-13 | MIP-18
IL-13 | IL-15| IL-16| IL-17| IP-10 | MCP-1 | MCP-2 | M-CSF | MIG |MIP-1¢| MIP-13 | MIP-18
RANTES | TGF-41] TNF-¢| TNF-3|STNF RI|STNF RII|PDGF-BB| TIMP-2 | BLANK |BLANK| NEG POS

RANTES| TGF-81 TNF-¢| TNF-8|STNF RI|STNF RII|PDGF-BB| TIMP-2 | BLANK |BLANK| NEG POS

Fig. 2. The map for the location of antibodies for inflammatory markers. POS: positive control; NEG: negative
control; GCSF: granulocyte-colony stimulating factor; GM-CSF: granulocyte- macrophage colony
stimulating factor; ICAM-1: intercellular adhesion molecule-1; IFN-7: interferon gamma; IL: interleukin; IL
6sR: interleukin-6 soluble receptor; 1P-10: IFN-inducible protein 10; MCP: monocyte chemoattractant
protein; M-CSF: macrophage-colony stimulating factor; MIG: monokine induced by gamma interferon;
MIP: macrophage inflammatory protein; PDGF-BB: platelet-derived growth factor BB; RANTES: regulated
upon activation, normal T-cell expressed and secreted; TGF-41: transforming growth factor beta 1; TNF:
tumor necrosis factor; STNF RI: soluble tumor necrosis factor alpha receptor; STNF RII: soluble tumor
necrosis factor beta receptor; TIMP-2: tissue inhibitor of metalloproteinases-2.
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IL 4, IL 6, IL-6 7F84 +&A(IL-6 soluble
receptor, IL 6sR), IL 7, IL 8, IL 10, IL 11,
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17, IP=10, MCP—1, monokine induced by
gamma interferon (MIG), MIP, PDGF, SAF¢]
T3} &4 & 7k chemokine?! RANTES, TGF—
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(soluble tumor necrosis factor alpha receptor,
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T #d AAE S nus s B 1
Hl&o] 1.1 — 0.8 Afol& 77 & 3707 & vl g
| ﬂ“oﬂi 27H7H)8 2707} 1. 101 o} =

z}o] 7} %i%E}(Table 2).

4. €N EM SRt M HE 23 cytokinel| &
& H3}

Yol FA ghatel A G5 I cytokined] Td
< Fig. 5 9 Table 33 2t} =, &5 &= A
eotaxin—2, ICAM—-1, IL-6sR, IL-8, IL-10,

Table 2. Ratio of relative density for atherosclerotic markers

Gr.

oo Control HD HD/Control PD PD/Control HD/PD
Eotaxin - 227,361 + 235,557 + 1.0
ICAM-1 89,614 1,296,679 14 1,562,950 17 0.8
IL-1sR1I - 339,250 + 430,920 + 0.8
MCP-1 74,952 452,187 6 433,748 6 1.0
PDGF-BB 165,035 2,519,484 15 2,219,819 13 11
RANTES 161,672 2,335,463 14 2,267,624 14 10
TGF-51 - 333,037 + 307,232 + 11

Cyto.: cytokine; Gr.: group of the experiment; HD: hemodialysis, PD: peritoneal dialysis. POS: positive

control
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Fig. 3. Expression of atherosclerotic markers by
human cytokine antibody array analysis
from patients with hemodialysis (HD). The
map for the location of antibodies for
atherosclerotic markers was shown in Fig. 1.
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Fig. 5. Expression of inflammatory markers by
human cytokine antibody array analysis
from patients with hemodialysis (HD). The
map for the location of antibodies for
inflammatory markers was shown in Fig. 2.
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Fig. 4. Expression of atherosclerotic markers by
human cytokine antibody array analysis
from patients with peritoneal dialysis (PD).
The map for the location of antibodies for
atherosclerotic markers was shown in Fig. 1.
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Fig. 6. Expression of inflammatory markers by
human cytokine antibody array analysis
from patients with peritoneal dialysis (PD).
The map for the location of antibodies for
inflammatory markers was shown in Fig. 2.
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olM= Z kel 7t §lgith(Table 3). HA 0w A o] 2gato] 75 F7HA
A RS fsta, d9d 24 AN
G AES 95 9ol 27 s dF
o & o MET 55 357E G grow §547
A ol g AZARS galrslel AANTE
f5ol st o] dojuil AR e ek, AAE R JES N 52 1
waoel A BAT 57k ZA4EP gl 9% AABAE AARH11-13]. B 4% Aol 4
o] Ax7t He A7) i o] At 7} A cytokine®] 2ol Qs thekdk Al kol
& cytokineo] FEETH[11-13]. AE FFA dojupA Hrk= Zlo] &4 vk [11-13]. =,
B4 A% e A A 44 S 0 GFdAE BE, 33, FF0) u, A 2
Table 3. Ratio of relative density for inflanmatory markers
oo Gr. Control HD HD/Control PD PD/Control HD/PD
Eotaxin-2 86,551 196,053 2 197,689 2 10
ICAM-1 - 398,644 + 348,407 + 11
IL-6sR 119,607 270,869 2 292,108 2 0.9
IL-8 - 164,602 + 186,820 + 0.9
IL-10 - 281,723 + 303,602 + 0.9
IL-16 - 177578 + 178,339 + 10
MCP-1 - 213,575 + 226,069 + 0.9
M-CSF - 183,195 + 198,432 + 0.9
MIP-1¢ - 153,295 + 154,157 + 1.0
MIP-13 - 336,838 + 346,872 + 1.0
MIP-15 145,873 419,551 3 405,270 3 10
RANTES - 796,453 + 903,224 + 0.9
TNF-¢ - 350,195 + 307,701 + 11
STNFRI 85,582 382,418 4 304,988 4 13
STNFRII 141,735 632,505 4 562,205 4 11
PDGF-BB 298,406 793,509 3 909,367 3 0.9
TIMP-2 - 890,397 + 896,423 + 10

Cyto: cytokine; Gr: group of the experiment; HD: hemodiaysis; PD: peritonea dialysis.
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