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[abstract]

Hyperbaric oxygen therapy (HBO) is beneficial in conditions involving inflammation and is therefore
indicated for tissue infections, osteomyelitis, and wound healing. Inflammatory cytokines are
considered triggers of systemic and local inflammatory responses. HBO may suppress inflammatory
cytokines. In this study, we investigated changes in the expression of various inflammatory cytokines
from blood samples of HBO patients with various diseases. We used a protein array method that allows
multiple analyses at once. The results showed CCL5, ICAM-1, SDF-1, SERPINE1, and MIF expression
changes.

hyperbaric oxygen therapy, inflammatory process, comprehensive analysis method, protein
function analysis
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Table 1. Cytokine antibody array (membrane array: 36 types) and abbreviations

1 2345|6789 |10][11]12]13[1a4a][15][16]17]18][19] 20
A |Reference ccu CCL2 MIP CCL5 CcD40L C5 CXCL1 CXCL10 Reference
1-309 MCP-1 1a/8 RANTES | TNFSF5 |(complement) GROa IP-10
CXCcL11 SDF-1 ICAM1 5 IL1a IL-18
8 1Tac | cxcttz | ©OSF | OMOSF | opss | NFT | apt | iR
IL-1ra IL-12
Cc IL-AF3 IL-2 IL-4 IL-5 IL-6 IL-8 IL-10 p70
IL-18
D IL-13 IL-16 IL-17A IL-17E ILAF4 IL-21 IL-27 IL-32«
SERPINE1 _ Negative
E |Reference MIF PAI-1 TNF-a TREM-1 Control
Abbreviation explanation
abbreviation name abbreviation name abbreviation name
CCL12.5 66 dhissnoliine fignd 195 MIP macrophage m:ﬂanunatory D 40L cluster of dllffcrcntmtlon
proteins 40 ligand
: C-X-C motif chemokine ;
Cs5 cytokine array C5 CXCL1.10.11 ligand 1,10,11 SDE-1 stromal cell-derived factor-1
G-CSF gra.nulocyte-colony GM-CSF granulor:).rte-ma.cmphage ICAMI intercellular adhesion
stimulating factor colony stimulating factor moleculel
INF-y interferon-y MIF HaEel g m.ﬂ Bty SERPINE1 serpin family E member 1
protemns
IL-1~32 mterleukin-1—~32 TNF-o tumor necrosis factor-o TREM-1 triggering recep.tor cypecrscd
on myeloid cellsl
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Figure 1: R&D Co., Ltd., Modified and quoted from membrane type antibody array flowchart
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Table 2. Cytokine antibody array (5 spots expressed)
1 2] 3[a[s5]e[7]8]9[10[1M[12]13[14]15][16[17[18[19] 20
CCL5
A |[Reference RANTES Reference
B SDF-1 ICAM1
CXCL12 CD54
(o]
D
SERPINE1 Negative
E |Reference MIF PAI-1 Control

Reference

Reference

(@@ o | "o |

Reference

Negative control

Negative control

Figure 3: post-HBO ( Converting Chemiluminescence Imaging System images to ImageJ)
Code 5: CCL5, Code 6: ICAM-1, Code 7: SDF-1, Code 8: SERPINE1, Code 9: MIF

5) A LA M4 v ORIZHHILTE AR Y b T
HEREIN S,
V. #EFR

TaTAVTUVAETRBILZ 2Ky MR G LT
Table 21Z/RL, TFINIAA=D VTV ATLTE LN
7215 % ImageJ CHI{FALEE L 72 ¢ D % Figure 2 (pre
HBO), Figure 3 (post HBO) IZ/RL7=,

TaFA YT UVABETHRINTE 236 MDY A M7
405, FREAPERINZOIE5ZAER Y (code
5,6,7,8,9) ThH-o7zo HBILZVA LIV DKEE
Z At % (pre-HBO% — post-HBO%) & L 7=, Wik
& CCL5 (15.7% — 28.6%), ICAM-1 (47.4%—
39.5%), SDF-1(6.5%— 2.9%), SERPINE1(27.2%—
30.5%), MIF (6.0%— 4.6%) Thb -7,

i, FEE D pre-post HBOZ b &+ 5% Ll LA H R
FeBLE (*) LEFKL

#R%zTable 3127 a vy L, ZOMRESTT
Figure 4 12/ L7,

HBOHi £ DOKEEE LI, 5ODAKR Y I DHA bAA
VORBEOEAAENLZNZE N, CCL5IZ12.9%,
ICAM-1137.9%, MIF 231.4%%k& 4 L, SERPINE1
733.3%, SDF-143.6% 8L 7z, ICAM-1& CCL5
DAR b T5% L LD TR S 7=,

V. ER

WM Al RE 22 36 FESHD B A M A4 D H B, 5DOD A
Ry MCRIDDHERL SN2 H3n B DIEHED 280,
LA L, #ElOHBO (2.0 ATA, 60 min) ik CTARK
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Table 3. Cytokine antibody array results
(% intensity)

code | cytokine | pre-HBO | post-HBO | difference

5 CCLS | 157% | 286% | 129%*

6 | ICAM:-1 | 474% | 395% | 79%*

7 SDE-1 | 6.5% 2.9% 3.6%

§ |SERPINEI| 272% | 30.5% 3.3%

9 MIF 6.0% 4.6% 1.4%

Vol.58 (4), Dec, 2023

Epre-HBO Bpost-HBO difference
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Figure 4: Result bar graph

% intensity pre and post HBO: Changes in cytokine expression levels in the five spots were, CCL5 decreased
by 12.9%, ICAM-1 decreased by 7.9%, SDF-1 decreased by 3.6%, SERPINE1 by 3.3% and MIF by 1.4 %
increased. Changes of 5% or more were confirmed in ICAM-1 and CCL5 spots.

DHA WAV OEBEHFEL, S MO A VPR RE
INZ-RIIBRPDHEEIO5N T, ShHOHERTIE
Friofifa iz v (ICAM-1) 2AAHBO #I2ik L7z,
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