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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Oxygen therapy, utilizing both normal and 

elevated pressures, is a standard treatment for a range of medical 
conditions. Given that administered oxygen impacts the entire 
body, including blood constituents, this research examines how 
different oxygen and pressure environments influence gene 
expression in human peripheral blood monocytes. 

Methods: The treatment of isolated PBM with hyperbaric 
oxygen (HBO), hyperoxia, elevated pressure and hypoxia were 
performed. In addition, the expression of different Monocytes 
surface epitopes (CD38 and CD157 expression) were examined 
by qPCR technique. Normoxic culture media served as a 
positive control. 

Results: The impact of 90-minute exposures to hyperbaric 
oxygen, hyperoxia, and hypoxia on CD38 and CD157 
expression in monocytes was investigated. Compared to 
normoxic controls, both hyperbaric oxygenation and hyperoxia 
significantly decreased (p < 0.05) CD38 and CD157 expression. 
Notably, CD157 expression exhibited a greater reduction 
under hyperbaric oxygenation than CD38. Conversely, 
hypoxia induced a significant increase in CD38 expression, 
while simultaneously reducing CD157 expression relative to 
normoxia. 

Conclusions: Changes in oxygen levels and pressure, 
specifically through hyperbaric oxygen, hyperoxia, and 
hypoxia treatments, demonstrably alter monocyte behavior 
and the expression of surface epitopes. These alterations could 
play a significant role in conditions where monocytes are 
implicated. The data aligns with existing research highlighting 
the influence of oxygen tension on cellular proliferation and 
protein production. Consequently, these findings underscore 
the potential importance of controlled oxygen administration, 
whether normobaric or hyperbaric, in clinical settings.

Key words. Hyperbaric oxygen therapy, hypoxia, pressure, 
CD38, CD157, peripheral blood monocytes.
Introduction.

CD38, a cell surface protein and CD marker [1], exhibits both 
enzymatic and receptor roles [2,3]. As a receptor, it participates 
in activation and proliferation signaling, and facilitates leukocyte 
adhesion to the endothelium through CD31 binding [4]. The 
receptor functions of CD38 are well-documented across various 
cell types [5]. Functioning as a multi-purpose ectoenzyme, 
CD38 fits with the adenosine diphosphate (ADP) ribosyl cyclase 
(ARC) enzyme family [6]. Its enzymatic activities include the 
conversion of NAD to nicotinic acid adenine dinucleotide 
phosphate (NAADP) and cyclic adenosine diphosphate ribose 

(cADPR), as well as the hydrolysis of NAD to ADP-ribose [7]. 
In mammals, CD38 is classified within the NAD hydrolase/ARC 
group. This gene family generates both soluble enzymes, such 
as those found in Aplysia and sea urchin, and membrane-bound 
enzymes, including CD38 and CD157 in mammals [8]. CD157, 
another mammalian member of the CD38 family, is a 42-45 kDa 
cell surface protein [9]. Both CD38 and CD157 are glycoproteins 
with a polypeptide core consisting of 280-300 amino acids [10], 
and the CD38 gene is located on chromosome 4 [11]. 

CD157, or BST1, is a cell-surface protein that does double 
duty. It's a receptor and an enzyme that handles β-NAD+, a 
member of the ADP-ribosyl cyclases family, and a key player in 
calcium regulation [12]. While first identified in bone marrow 
and myeloid cells, it's actually found in many places. Because 
it affects immune responses, people are looking into it as a 
drug target [13]. It shows up in bone marrow precursors [14], 
and in a range of white blood cells, including neutrophils [15], 
basophils, monocytes [16], macrophages [17], and plasmacytoid 
dendritic cells [18]. Endothelial cells, important for immune cell 
traffic, also express it, indicating a role in inflammation [19]. 
Beyond that, CD157 impacts cell adhesion and movement, and 
is associated with worse prognoses in some cancers [20]. 

CD38's involvement in a wide array of cells, tissue, and 
diseases positions it as a potential therapeutic target, prompting 
extensive research into its transcriptional regulation. A variety of 
signaling molecules, notably cytokines (IFN-α, -β, -γ, IL-2, IL-
4, TNF-α, IL-13, and Th2 cytokines) and hormones (estradiol-
17β, glucocorticoids), have been identified as key regulators 
of CD38 expression [21-27]. Studies have demonstrated that 
pro-inflammatory cytokines (IFN-γ and IL-2) specifically drive 
CD38 transcription in monocytes and related cell lines (U937, 
THP-1) [28]. The transcriptional control of CD38 is further 
influenced by compounds such as isonicotinic acid [29], 1α,25-
dihydroxy vitamin D3 [30], and ATRA [31], while DMSO has 
been reported to have no effect [32]. Certain flavonoids, like 
kuromanin and luteolin, also contribute to the regulation of 
CD38 transcription [33]. Finally, the expression of CD38 by 
its substrate, NAD, has been recently confirmed [34,35]. This 
study demonstrated that CD38 expression can be influenced 
by modulating NAD levels. Identifying effective regulators 
of CD38 mRNA expression could provide a valuable clinical 
application, particularly for patients with CD38+ subsets. 
While previous research has identified various regulators of 
CD38 expression, primarily at the mRNA level, the impacts 
of hyperbaric oxygen therapy (HBO), hyperoxia, pressure, 
and hypoxia on the in vivo regulation of CD38/CD157 gene 
expression have not been previously investigated. 
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The use of HBO has become a staple in the treatment of 
compromised bone structures, particularly when faced with 
persistent infections such as osteomyelitis and the challenges 
posed by bone necrosis, especially following radiation exposure 
[36-38]. The fundamental principle behind HBO involves 
placing patients in a pressurized chamber where they inhale 
pure oxygen. This process leads to a significant elevation in the 
oxygen levels reaching compromised tissues [39]. This surge in 
oxygen delivery is not merely a passive phenomenon; it actively 
facilitates the body's natural healing mechanisms. Specifically, 
it stimulates the generation of new vasculatures, a process 
known as angiogenesis, and modulates the immune response, 
both of which are crucial for tissue repair and regeneration [40]. 
It's a well-established fact that bone cells exhibit a profound 
sensitivity to fluctuations in oxygen tension. Under conditions 
of hypoxia, or low oxygen availability, there is a distinct shift 
in cellular activity, favoring the breakdown of bone tissue, 
a process mediated by osteoclasts, while simultaneously 
suppressing the activity of osteoblasts, the cells responsible for 
bone formation [41,42]. 

While previous investigations have demonstrated the capacity 
of HBO to stimulate osteoblast activity, thereby promoting 
bone formation [43,44], a critical gap in our understanding 
persists. We lack comprehensive information regarding the 
precise mechanisms by which HBO influences gene expression 
within human immune cells during the course of treatment. 
This absence of knowledge is particularly concerning given 
the potential implications for inflammatory bone diseases, 
where immune cell activity plays a pivotal role. Furthermore, 
while HBO is employed to address necrotic skeletal disorders, 
it's equally important to acknowledge that hypoxia is hallmark 
feature of numerous skeletal pathologies characterized by 
unnecessary osteoclast formation and subsequent bone 
resorption [45,46]. Existing research has primarily focused 
on elucidating the effects of HBO on osteoclast differentiation 
and activity, and has sought to determine whether HBO offers 
a superior therapeutic approach compared to simple elevations 
in oxygen levels, known as hyperoxia, or the application of 
pressure alone [47]. However, the molecular mechanisms 
through which HBO orchestrates changes in gene expression 
remain largely unexplored. To address these critical clinical 
and molecular questions, the current study was designed to 
meticulously evaluate the effects of HBO, hyperoxia, and 
elevated pressure on the expression of CD38 and CD157 genes 
in human peripheral blood mononuclear cells (PBMCs). These 
experiments were conducted under both normoxic, or normal 
oxygen, and hypoxic, or low oxygen, conditions, providing a 
comprehensive assessment of the cellular responses to these 
varying environmental factors.
Materials and Methods.

Cell Culture: Adhering to established ethical guidelines, 
healthy volunteers have given blood samples via venipuncture, 
with heparin added as an anticoagulant. The collected blood 
was subsequently diluted with an equivalent volume of 
unsupplemented α-MEM medium. Mononuclear cells were 
then isolated via density gradient centrifugation. Specifically, 
15 mL of the diluted blood was carefully layered onto 25 
mL of Histopaque-1077 (Sigma-Aldrich, UK) and subjected 

to centrifugation at 700 ×g for 30 minutes at 4°C (Figure 1). 
The monocyte-containing layer (buffy coat), was collected and 
washed with 10 mL of unsupplemented α-MEM, followed by 
a second centrifugation at 400 ×g for 10 minutes at 4°C. The 
resulting cell pellet was then resuspended in a culture medium 
supplemented with 10% FCS, and red blood cells were using a 
10% acetic acid solution.

Figure 1. Simple diagram to show isolation of Peripheral Blood 
Monocyte cells (PBMC) from whole blood.

Cells were subjected to either hypoxic (2% O2) and normoxia 
(21% O2) conditions by placement in hermetically sealed 
chambers. These chambers were filled with the designated 
gas mixtures for a 90-minute period, subsequently sealed, and 
maintained at 37°C (Figure 2). For exposures to hyperbaric 
oxygen (HBO (97.9% O2, 2.1% CO2, 2.4 ATA), or pressure 
(2.4 ATA, 8.8% O2, 2.1% CO2, and 89.1% N2) and hyperoxia 
(95% O2, 5% CO2, 1 ATA)), cells were transferred to stainless 
steel hyperbaric chambers. These chambers underwent a four-
minute purging with the required gas mixtures, followed by 
a two-minute pressurization to 2.4 ATA. Cell cultures were 
then exposed to the specified conditions (HBO, pressure, or 
hyperoxia) for 90 minutes. Following this, peripheral blood 
mononuclear cell (PBMC) experiments were concluded, and 
samples were collected for gene expression analysis.

Figure 2. (A) boxes and (B) Oxygen cylinders used in normoxia, 
hypoxia and hyperoxia trials.

Quantitative RT-PCR: To quantify the expression levels of 
CD38 and CD157 genes, quantitative polymerase chain reaction 
(qPCR) was employed, utilizing the ΔΔCT method. Total RNA 
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was extracted with RNA kit (Sigma Genelute), and the resulting 
RNA was then converted to cDNA using the ImPromII Reverse 
Transcription System (Promega, Southampton, UK). The qPCR 
reactions were carried out on a StepOne PCR system (Applied 
Biosystems, Paisley, UK), with SYBR green serving as the 
detection reagent for the amplified PCR product. The forward 
and reverse primer sets used (Table 1).

Table 1. Primer designed for the study.

Genes Primers Size Product 
(bp)

GAPDH F CCCACTCCTCCACCTTTGAC 20 100R CTGTTGCTGTAGCCAAATTCGT 22

CD38 F GCACCACCAAGCGCTTTC 18 100R TCCCATACACTTTGGCAGTCTACA 24

CD157 F GGGAAGGCAGCATGAAAGTC 20 105R GGTCCACGCACTGTAAGAGCTT 22

For this process, an initial 2-minute period at 94°C was 
implemented, then followed by 40 cycles. Each cycle included 
30 seconds at 94°C, 30 seconds at 60°C, and 30 seconds at 
72°C. The resulting gene expression values were adjusted 
using GAPDH as a baseline, and the data was displayed as a 
comparison to the control. The effect of 90-minute exposures 
to either hyperbaric oxygen (HBO), high oxygen (hyperoxia), 
or increased pressure on gene expression was evaluated. Cells 
were cultured under normal oxygen levels (21% O2, 1 ATA) or 
were exposed for 90 minutes each day to one of the following: 
HBO (97.9% O2, 2.4 ATA), hyperoxia (95% O2, 1 ATA), or 
increased pressure (8.8% O2, 2.4 ATA). 

Statistical analysis: Outcomes are reported as the mean ± 
SEM of three independent experiments, each with eight replicate 
wells per condition. Statistical significance was defined as a 
p-value below 0.05 when compared to the normoxic control, 
the gene expression by PCR were represented as fold of change 
relative to the housekeeping gene.
Results.

In the current study (Table 2) presents the relative expression 
levels of CD38 and CD157 in monocytes isolated from healthy 
individuals subjected to different oxygenation conditions: 
normoxia, hyperoxia, hyperbaric oxygen (HBO), and pressure. 
The mean ± SEM (Standard Error of the Mean) are provided 
for both CD38 and CD157 expression. This data highlights 
the differential response of CD38 and CD157 expression in 
monocytes to oxygenation changes.

Table 2. Relative expression of CD38 and CD157 in monocytes from 
healthy individuals under different oxygenation conditions.

Normoxia Hyperoxia HBO Pressure P value
CD38 Relative Expression (Fold of change)
Mean ± 
SEM 1 ± 0 0.28±0.06 0.156±0.055 0.7±0.1826 0.06

CD157 Relative Expression (Fold of change)
Mean ± 
SEM 1 ± 0 0.277±0.043 0.086±0.054 0.465±0.035 0.0001

CD38 and CD157 Relative Expression Under HBO, Hyperoxia 
and Pressure.

CD38 Relative Expression: The highest expression is seen 
under normoxic conditions (1±0), with reduced expression 
under hyperoxia (0.28±0.06), HBO (0.156±0.055), and varying 
expression under pressure (0.7±0.1826). The p-value of 0.0537 
suggests the differences are not statistically significant (p>0.05). 

Table 3 summarizes the results of Tukey's multiple comparisons 
test, analyzing the relative expression of CD38 in monocytes 
across different oxygenation conditions: normoxia, hyperoxia, 
hyperbaric oxygen (HBO), and pressure. The adjusted p-values 
and significance levels are shown for each comparison. The 
p-values indicate no statistically significant differences between 
any of the oxygenation conditions in the expression of CD38.

Table 3. Tukey's multiple comparisons test for CD38 expression under 
different oxygenation conditions.
Tukey's multiple comparisons test Summary Adjusted P Value
Normoxia vs. Hyperoxia ns 0.1171
Normoxia vs. HBO ns 0.0666
Normoxia vs. Pressure ns 0.5843
Hyperoxia vs. HBO ns 0.9625
Hyperoxia vs. Pressure ns 0.3391
HBO vs. Pressure ns 0.1787

CD157 Relative Expression: Similar to CD38, normoxia 
shows the highest expression (1±0). Expression decreases 
under hyperoxia (0.277±0.043) and HBO (0.086±0.054), with a 
moderate increase under pressure (0.465±0.035) when compared 
to HBO and hyperoxia. The p-value of 0.0003 indicates a highly 
significant difference (***).

Table 4 presents the results of Tukey's multiple comparisons 
test, evaluating the relative expression of CD157 in monocytes 
under normoxia, hyperoxia, hyperbaric oxygen (HBO), and 
pressure. The summary shows the level of significance for each 
comparison, and the adjusted p-values are provided. The results 
indicate that significant differences exist between normoxia and 
the other conditions (hyperoxia, HBO, and pressure), as well as 
between HBO and pressure. However, no significant differences 
were observed between hyperoxia and HBO or hyperoxia and 
pressure.

Table 4. Tukey's Multiple Comparisons Test for CD157 Expression 
under Different Oxygenation Conditions.
Tukey's multiple comparisons test Summary Adjusted P Value
Normoxia vs. Hyperoxia *** 0.0007
Normoxia vs. HBO *** 0.0003
Normoxia vs. Pressure ** 0.0021
Hyperoxia vs. HBO ns 0.0806
Hyperoxia vs. Pressure ns 0.0845
HBO vs. Pressure ** 0.0079

CD38 and CD157 Relative Expression Under Hypoxia: 
Table 5, illustrates the relative expression levels of CD38 and 
CD157 in monocytes from healthy individuals under normoxic 
and hypoxic conditions. mean±SEM (Standard Error of the 
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hyperoxia or pressure regulate gene expression is unclear. 
However, other studies suggest it might be through HBO 
rapidly delivers oxygen to areas of ischaemic tissue damage 
by elevating plasma oxygen concentration [51]. The resulting 
rise in oxygen levels is thought to aid tissue repair through a 
complex interplay of factors, including changes in how blood 
vessels react, the creation of new blood vessels, the production 
of free radicals, the creation of cytokines, and the shifting of 
immune responses [51]. It's possible that HBO, by encouraging 
capillary growth, could directly initiate CD38 gene expression 
in previously oxygen-deprived regions. Similarly, it could also 
directly enhance CD157 expression. Therefore, this study seeks 
to determine whether HBO has a direct influence on monocyte 
markers under both normal and low-oxygen conditions.

Research has consistently demonstrated the positive impact 
of hyperbaric oxygen therapy (HBO) on bone health [52-56], 
leading to its use in promoting healing in conditions such as 
osteonecrosis, bone grafts, and dental implants [57-59]. It has 
been observed that daily HBO exposure accelerates the process 
of osteoblast differentiation, indicated by increased levels of 
type I collagen and Runx-2 mRNA during early culture stages. 
Notably, HBO exhibited a stronger influence on examined 
biomarkers compared to isolated increases in oxygen or pressure 
[51], a finding corroborated by our present study. Conversely, 
environments characterized by high oxygen levels or increased 
pressure alone may not significantly alter CD38 expression to 
the same extent as HBO. In fact, investigations into the effects 
of hyperoxia on human cells are scarce; however, a prior 
report indicated that hyperbaric oxygen induces cell death in 
Jurkat and HL60 cells, both spontaneously and in response 
to chemotherapy [60]. Other investigations have explored 
hyperoxia as a potential treatment for cancer [61,62], yet there 
is a lack of research examining its impact on CD38 expression 
in human cells, or that of pressure alone. However, in our 
study, we observed that both HBO and hyperoxia had a more 
significant effect on CD38 expression compared to CD157.

CD157, as a homologue to CD38, shows a similar response 
to the pressure and different oxygenation conditions, this is 
further confirmed previous studies which demonstrate the role 
of oxygen tension in the regulation of cell cycle and protein 
expression [50]. However, the mechanism to regulate CD157 
expression in primary human monocytes exposed to different 
oxygenation environments, still under investigations.

The oxygen level of 2% hypoxia was intentionally chosen, as 
it aligns with prior publications showing that this concentration 
supports cell survival in culture [63]. These results could 
indicate a potential correlation between reduced oxygen 
availability and gene regulation in human monocytes. Studies 
examining the influence of low oxygen conditions on gene 
expression, particularly CD38, are scarce. However, it's widely 
recognized that hypoxia, a reduction in oxygen availability, 
significantly contributes to various disease processes, including 
ischemic stroke and tumor development [64]. Cells subjected 
to hypoxia possess the ability to survive and acclimate to this 
oxygen-deficient environment. This adaptation often involves 
the activation of specific genes, which serve to mitigate or 
counteract the detrimental effects of hypoxia on cellular function 
[65]. Research has demonstrated a notable link between hypoxia 

Mean) presented for each marker. This data suggests that there 
is no significant variation in CD38 and CD157 expression in 
monocytes between normoxic and hypoxic conditions.

Table 5. Relative Expression of CD38 and CD157 in Monocytes from 
Healthy Individuals under Normoxia and Hypoxia.

Normoxia Hypoxia P value
CD38 Relative Expression (Fold of change)
Mean±SEM 1±0 1.2±0.3 0.08
CD157 Relative Expression (Fold of change)
Mean±SEM 1±0 0.8±0.1 0.65

CD38 Relative Expression: CD38 expression remains stable 
under normoxia (1 ± 0) but shows a slight increase under hypoxia 
(1.2 ± 0.3). The p-value of 0.5736 indicates no significant 
difference between the two conditions (ns). CD157 Relative 
Expression: Under normoxia, the expression is 1 ± 0, while 
under hypoxia, it slightly decreases (0.8 ± 0.1). The p-value 
of 0.1835 suggests no significant difference between normoxia 
and hypoxia (ns). When oxygen levels are low, it's generally 
understood that typical cells switch their energy production from 
using oxygen to a process called lactic acid fermentation (68), 
rather than relying on oxidative phosphorylation. Consequently, 
it's reasonable to expect that gene activity would be altered in 
these circumstances. Specifically, under 2% oxygen (hypoxia), 
we observed an increase in CD38 gene expression, while CD157 
gene expression decreased. Taken together, these new findings 
provide strong evidence that low oxygen levels significantly 
impact the expression of CD38 and CD157 in monocytes from 
peripheral blood.
Discussion.

CD38 and its counterpart CD157 (BST-1), which are adjacent 
gene copies on human chromosome 4 (4p15), are members of a 
gene family that encodes proteins that regulate cell interactions 
through two-way signals. The CD157 gene, spanning over 35 
kb, is situated very near its paralog CD38 and is constructed 
from nine exons. The significant evolutionary preservation 
of CD38 and CD157 is evident in the comparable length of 
exons 2-8 and the consistent positioning of intron insertions. 
Both proteins exhibit dual roles, functioning as receptors and 
ectoenzymes, and participate in intricate processes related to 
signal transduction and cellular homeostasis. CD38 and CD157 
have transitioned from simple leukocyte activation markers to 
multifaceted molecules implicated in both health and disease 
[48]. The relationship between CD38 or CD157 and human 
diseases has been reviewed in [49]. Future studies should 
investigate their potential as targets for in vivo therapeutic 
strategies and as modulators of the immune response. 

The data of the presented aligns with earlier research that 
highlighted the influence of oxygen concentration on cell cycle 
progression and protein production [50]. While hyperbaric 
oxygenation was explored as a possible stimulator of cell 
proliferation and differentiation in promyelocytic leukemia, a 
study involving 72-hour exposures to hyperbaric oxygen and 
oxygen revealed a decrease in CD13 and CD38 expression 
following hyperbaric treatment [50].

Notably, most studies believed that cellular and molecular 
mechanism through which hyperbaric oxygen therapy (HBO), 
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and CD38 activity, though not necessarily CD38 expression, 
across various cell types and disease conditions. As an example, 
alterations in CD38 activity have been observed in connection 
with hypoxic pulmonary vasoconstriction (HPV) [66]. Another 
recent study showed inhibiting hypoxia and glycolysis impairs 
B-acute lymphoblastic leukemia-initiating cells providing 
a therapeutic benefit in xenotransplantation systems, these 
findings provide a rationale for therapeutic targeting of hypoxia 
in leukemia [67].
Conclusion.

The results obtained indicate there were no significant shifts 
in the alterations of CD38 and CD157 under hypoxic settings. 
This contrasts with hypoxia, which was found to stimulate 
CD38 expression while simultaneously suppressing CD157. 
The current study could provide valuable insights for future 
investigations, particularly those exploring the regulatory 
mechanisms of CD38 and its related gene, CD157, under 
varying oxygen and pressure conditions. This knowledge may 
be applicable to targeted therapies in diseases such as leukemia 
or other conditions associated with CD38. 
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