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The relationships of hypoxia with resistance to chemotherapy and
prognosis of high-grade gliomas and study on clinical
effect of hyperbaric oxygen therapy~®

Chun-fang Li*, Cai-cai Zhang?
(1. Department of Oxygen, Haikou People's Hospital, Haikou, Hainan 570208, China;
2. Department of Neurosurgery, the Second Affiliated Hospital of Hainan
Medical University, Haikou, Hainan 570311, China)

Abstract: Objective To explore the relationships of hypoxia with resistance to chemotherapy of human
glioma cells and prognosis of high-grade gliomas, and to analyze the curative effect of hyperbaric oxygen
therapy in high -grade glioma patients. Methods In vitro, cobalt chloride was used to induce hypoxia in
human glioma cell line U251, Western blot assay was used to detect the expression of hypoxia inducible
factor -la  (HIF-1a), which is the marker of hypoxia. thiazolyl blue (MTT) assay was used to detect the
changes of half inhibitory concentration (IC50) of Temozolomide (TMZ) in the U251 cells. Fluorescence
quantitative polymerase chain reaction (RT-PCR) was used to detect the expression character of HIF-1a in
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the high -grade glioma tissues, compared with that of normal brain tissue and low -grade glioma tissue.
Kaplan-Meier survival analysis was used to analyze the correlation between hyperbaric oxygen therapy and
prognosis of patients with high-grade gliomas, and the correlation between the expression of HIF-1a and
prognosis of patients without hyperbaric oxygen therapy. Results In vitro, the hypoxia of U251 cells was
induced successfully. Western blot assay showed that HIF-1a of the hypoxia of U251 cells (U251-ol) was
significantly higher than that of control cells (U251-control). MTT assay showed that IC50 of TMZ in the
U251-ol line was significantly higher than that in U251-control (P < 0.05). Results of RT-PCR showed that
the expression of HIF-1a in high-grade gliomas was significantly higher than that in normal brain tissue and
low -grade gliomas. Kaplan -Meier survival analysis showed that the prognosis of patients with hyperbaric
oxygen therapy was better than that of patients without hyperbaric oxygen therapy in the high-grade gliomas
patients in two years (P < 0.05), but there was no significantly statistical difference in the long term (P>
0.05). The high-grade gliomas patients with high expression of HIF-1a who did not receive hyperbaric oxygen
therapy had a poorer prognosis compared with the low-grade gliomas patients (P< 0.05). Conclusions Hypoxia
can promote resistance to chemotherapy of glioma cells, and is not conducive to the prognosis. The hyperbaric
oxygen theraphy can effectively reverse hypoxia in glioma tumor tissue, and improve the prognosis of patients.
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