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[Abstract] Objective To investigate the role of the A,; adenosine receptor (A,;R) in human pulmonary
microvascular endothelial cells (HPMECs) injury induced by tumor necrosis factor— o (TNF-a ) and its mechanism.
Methods HPMECs were cultured in vitro, then they were divided into TNF-a dose—dependent, time—dependent
injury groups and intervention groups in which cells were treated with A,;R agonist BAY60-6583 or antagonist PSB1115.
(D Dose~time effect experiment: in the dose—dependent, time—dependent injury groups, the HPMECs cells were divided
into five groups and incubated with TNF—a at a final concentration of O (blank control), 20, 50, 100, 150 pg/L for
24 hours, and the optimal stimulation concentration was selected; another portion of HPMECs was divided into six groups
and cultured at a final concentration of 100 pug/L. TNF-a for 0, 4, 8, 12, 24, 36 hours to determine the optimal duration
of action. A,;R mRNA and protein expressions were detected. (2) Agonist/antagonist interference experiment: in the
intervention group, the cells were divided into 1 pmol/LL BAY60-6583 + 100 pg/L. TNF— o (B+T, AR targeting against
agonist) group, 1 umol/LL PSB1115 + 100 pg/LL TNF-a (P+T, A,4R targeting against antagonist) group and TNF- «
group, BAY60-6583 group, PSB1115 group and blank control group. Cell viability, cell cycle, and protein expressions of
vascular endothelial adhesive molecule—1 (VCAM-1), interleukin—1 8 (IL-1 ) were detected. Results (D Results
of dose—effect and time—effect experiments: the value of the blank control group was set to 1, the expression levels
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of AR mRNA (27**%) and protein (gray value) increased gradually with the increase of TNF—a concentration, the
expressions being mostly significant after 100 pg/l. TNF-a action (7.95+£0.78 and 1.84 =0.16). After the treatment
of HPMECs with 100 pg/L. TNF—a for different times, the expression levels of A,,R mRNA (27*%) and protein
(gray value) increased gradually with the prolongation of treatment time, and the most significant increase was at
24 hours (7.93+1.39 and 1.76%0.07). @ Results of A,;R specific agonist/antagonist intervention experiments:
compared with blank control group, in TNF- a group, the cell viability was significantly decreased [(89.28 +2.21)% vs.
100%], the number of HPMECs entered into G1 phase was obviously increased [(62.21 £ 1.11)% vs. (34.40 £0.47)%]|
and the number of HPMECs entered into S+G2 phase was markedly decreased [(37.79 +1.11)% vs. (65.60 % 0.47%)],
the expressions of VCAM-1 and IL-1f protein were significantly increased [VCAM-1 (gray value): 12.94+1.18
vs. 1, IL-1 B (gray value): 3.034+0.23 vs. 1, both P < 0.01]. Compared with TNF-a group, in BAY+TNF-a group
(B+T), the lowering of cell viability and blocking of cell cycle were significantly reversed, the cell viability of B+T
group was obviously increased [(99.34 +5.56)% vs. (89.28 £2.21)%] and the number of cells entering into G1 phase
was significantly decreased [(54.35£0.94)% vs. (62.21 £1.11)%], the number of HPMECs entered into S+G2 phase
was markedly up-regulated [(45.65+£0.94)% vs. (37.79+1.11)%], the protein expressions of VCAM-1 (gray value:
7.54+0.95 vs.1294+1.18) and IL-1B (gray value: 0.71+0.06 vs. 3.031+0.23) were significantly decreased
(both P < 0.05); on the contrary, compared with TNF-a group, in PSB + TNF- o group (P+T), the HPMECs injury was
further aggravated, the cell viability was lowered to (82.59 +2.98)%, the number of HPMECs entering into G1 phase
was further increased to (71.77£0.29)%, and entering into S+G2 phase was further decreased to (28.23 +7.22)%,
and the protein expressions of VCAM-1 and IL-13 (gray value) were increased respectively to 19.35+1.69 and
390+ 1.14, the above differences all being statistically significant between the P+T group and TNF-ao group
(all P < 0.05). Conclusion In the HPMECs inflammatory injury induced by TNF-«, AR expression is
up-regulated; the activation of A,;R can attenuate the pulmonary micro—vascular endothelial injury and inflammatory
reaction by regulating cell viability and cell cycle, reducing production of inflammatory factors, ete.
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