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BACKGROUND: The vascular endothelium, positioned at the interface between the Defe n ce R&D Ca n a d a e TO ro nto

components of the blood and the interstitial milieu, plays a strategic role in the control
of vascular physiology and maintenance of body homeostasis. It plays a key role in =

inflammation by regulating vascular permeability and tone, hemostasis and cytokine 1 1 33 S h ep pa rd Ave n u e WeSt' R 0 . Box 20 00' TO ro nto' 0 nta ri ol Ca n a d a M 3 M 3 Bg
production. Endothelial adhesion molecules orchestrate the recruitment and binding of
inflammatory cells to endothelium. With endothelial activation, dysfunction or vascular
injury, levels of soluble vascular cell adhesion molecule (sVCAM)-1, intercellular cell
adhesion molecule (sICAM)-1 and E-selectin increase. MATERIALS AND
METHODS: To investigate the possible role of endothelial activation and/or
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of sVCAM-1 (976+82 vs. 777x47), sICAM-1 (27514 vs. 236x13) and E-selectin
(4622 vs. 37x3) were detected in experienced divers compared to non-divers,
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Introduction - B i Subjects
. g - N = et cmpﬁz:}‘ Inert Gas Elimination Twenty males volunteered to participate in the study. Respective mean
Diving exposes humans to hyperoxia and hyperbaria, which result in a range of physiological effects ™ L IL16, TNF < 116) R : Values Sn oA < J0: _height =g weig_ht 409 284 4 1'7(.; 3 0._07 s 300 T .
and potentially pathophysiological sequelae. During a compressed air dive, inert gas is taken-up as & " et A | and 31?-0 =13.2 kg. Sl:lbIECtS were retfrmted and class-lfled as being either B Dlvers.
a function of depth and time until it saturates the surrounding tissues. As a diver ascends, dissolved el g i baloline ; R ©'5| =5 hiaving never expeyienced i SIRAEREEEP"  Non ke
gas diffuses from the tissues into the blood and is eliminated via the lungs. As the partial pressure Pa Fan ':Z.:'——F'fnfg:r‘n'-‘:j;fig:f\ / f;o'f,}fft y exp_erlenced d|v_ers tnSlilAhavinglbEE ex;_)osed SRl 2fice per month 2208
of gas in physical solution exceeds ambient pressure, stable inert gas bubbles form and are released | Tissue Injury d.urlng theprevious 6 month.s e hyperb?m.: SERTEE Ther-e v.vero: ng
from the tissues, resulting in the clinical syndrome of decompression sickness (DCS). ' gilterencesibetweenigroups in the descriptiveicharactel R 200 -
It is commonly accepted that the formation of bubbles is the primary agent initiating the pathogenic — ST ' Experimental Design
cascade of events leading to DCS, but understanding of the pathobiologic mechanisms by which é%’ P UmIok14 daye priolTORNe firstexperimental session subjects sI(CeML)-1 . . 5> ]
bL!bees trig_jger the diverse features_ of DCS is incomplete. Bubble.s evolve from pre-existing gas-filled ‘ B il At Eation exposure to 90 kPa for 15 min experiencing all ng cknowiledgements
micronuclei adherent to -hydroPhoblc surfaces along.the endothelium of blood vessels that B entation and testing described below. The 3 experimental The. authors thank the US Navy
subsequently seed the circulation as they expand (Figure 7). Figure 1 sessions involved 30 min of exposure to 180 (18 msw), 300 (30 msw), or 100 + e SiaxeVResediEh, Befence
DCS is linked to both mechanical and biological actions of inert gas bubbles in soft tissues and the Pathogenic immuno-inflammatory mechanisms leading to DCS. 450 kPa (45 msw), which were defined as low, moderate or high level of 2:::2:::::%1 ex:alt(:::::esnctiences
vascular system. Bubbles exert pathophysiological effects by mechanically distorting tissues and/or hyperbaric stress, respectively. Pressurization rates were 18 kPa/min and 50 - andlEngineei IiResearch Council
obstructing blood flow, causing ischemia-reperfusion injury in the microvasculature. Intravascular decompression rates were in accordance with established dive tables and
bubbles are also capable of eliciting biological responses via mechanical-molecular surface SSe represented one, 15 and 55 min for the low, moderate and high levels of of Canada.
interactions with the endothelial lining of blood vessels and circulating leukocytes. Circulating Endothislium: 2= . ey ... ) b : _ hyperbaric stress. Experimental sessions were separated by at least 0 -
proteins can also absorb to the surface of bubbles through hydrophobic interactions precipitating Resting State fisking R / 6-7 days with the order of presentation standard for all subjects from the 18 30 45 18 30 45 18 30 45
immunological interactions. Once in the bloodstream, detached bubbles may alter microvascular T | Shedding E-selectin _/ lowest through the highest level of stress. Pre-Dive 20 min 60 min
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surface glycocalyx. This reduces the integrity of the vessels and causes endothelial activation/ Neutrophil - . P __ S - - Quantification of Serum Soluble
dysfunction that compromises vascular barrier integrity, increases permeability, and initiates local ! Tethering { Clustering £ 1 80V oK i Adhesion Molecule Concentrations
inflammation and coagulation cascades. = RM“@- — — L'?‘—EF%_;M"- b e T e Serial venous blood samples were collected immediately pre-dive, 20 and
Cellular adhesion molecules (CAMs) expressed on the surface of ECs play a crucial role in endothelial Tt 5% T Acvatonsignalsreteased Skismibbia s ._ e 60-min post-dive into non-additive tubes, allowed to clot at room
activation and inflammation by mediating the binding and recruitment of circulating leukocytes to the s lemm G : temperature and then centrifuged at 1000 xg for 15 min. The serum was 1000 =
blood vessel wall and their subsequent migration into the subendothelial spaces (Figure 2). Among - \ ez 9 i Degranuiaﬂm% : ¢ frozen at -80°.c until -batch ana_lysis. ?amples were fsubsequently thawed ! C a ziver;_
the identified CAMs, the expression and biological properties of intercellular adhesion molecule S s — Respiratory Burst k - and assayed in duplicate for circulating concentrations of sICAM-1, on-Divers
(ICAM-1), vascular cell adhesion molecule (VCAM-1) and endothelial-leukocyte adhesion molecule sy Destruction |hVCAM-1, and sE-selectin using commercially available quantitative ELISA 800 -
(E-selectin), are well characterized; selectins mediate initial rolling of leukocytes along the endothelium ! e . its according to the according to the manufacturer’s protocol
and VCAM-1 and ICAM-1 play important roles in the firm attachment and transendothelial migration of Release of Pro-inflammatory i\ e # ‘ S— . - (Quantikine®, R&D systems). Absorbance was read at 450 nm in an
leukocytes. Soluble (s) forms of E-selectin, VCAM-1 and ICAM-1 derived from proteolytic shedding from SYickinies Khemokives RO <~ g . B i e apes automated microplate photometer. Assay sensitivities for SiCAM-1, ook
ECs, are present in the circulation and their blood levels are elevated during inflammatory conditions. 2..idn o e Db Ao e Apopws‘is 3 r:- - sVCAM-1, and sE-selectin were 0.096, 0.6, and 0.009 ng/mL, respectively. sVCAM-1
In response to a variety of noxious stimuli, the endothelium undergoes a phenotypic modulation to a RKru't:nen?E:: Cells " o ! l =TT  Statistical Analyses (ng/mL)
nonadaptive state, commonly termed endothelial dysfunction, characterized by loss or dysregulation of - cwg;?:ffof_‘ftems e e . ) . 400 -
homeostatic mechanisms operative in healthy endothelial cells. Limited experimental studies suggest 9 o "!' ! B can < SE Differences in sCAM levals over time and
that decompression-induced bubble-mediated endothelial insult causes in EC activation/dysfunction Bemctmi o s s ataton Tissue Damage ::::::t?:a?;?up': were analyzed by tmg;—way repeated measures ANOVA.
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