
Induction of Apoptosis by Hypoxia 
in C-4 I Human Cervical Cancer 

Cells

Dr. Walid  KHALILIA

Al- Istiqlal University- Palestine, 2021



•Hypoxia defined as a hypobaric stress condition due to the
atmospheric pressure in body cells and tissues.

•Hypoxia induces the formation of free radicals and causes
damage to the cell.

•Apoptosis is the major mode of programmed cell death. It is
a genetically regulated biological process.

•Apoptosis characterized by a series of morphological
hallmarks, including cell shrinkage, DNA condensation
and fragmentation, followed by the formation of apoptotic
bodies.

Introduction



The Hallmarks of Cancer

Introduction



The aim of this study was investigated antiproliferative effects of
hypobaric stress conditions

and determine whether hypoxia could induce apoptosis in C-4 I
cervical cancer cells.

These may provide meaningful alternative cancer treatment methods.

Purpose



Methodology

➢Cervical cancer cells (C-4 I) were exposed to hypobaric stress conditions. 

➢Hypoxic conditions were performed in a specially prepared hypobaric cabinet with a rate of 
98% N2 and 2% O2. Fractional hypobaric hypoxia conditions were applied 3 times for 3 
hours at 24- and 48-hours intervals.

➢After this incubation, the proliferation of cells were investigated by MTT assay.

➢Morphological changes, cell density, and antiproliferative effect of groups were investigated 
under a phase contrast microscope at × 200 magnification. 

➢ Apoptotic Index (AI) and apoptotic morphological features were assessed by fluorescent 
microscopy using DAPI stain.



Key Findings

✓hypobaric stress 
conditions inhibit 
proliferation of C-4 I cells 
in a time dependent 
manner.

✓From our results a 
significant decrease in the 
rate of growth of hypoxia 
condition treated cells 
compared to the control 
cells (p <0.05).

Effect of hypobaric stress conditions on C4 I cells survival at 0-; 24- and 48 hours post-
treatment (PT) time using MTT essay. 



Phase contrast microscope

images of C-4 I cells in the

control and all hypobaric

hypoxia (0-,24 - and 48-

hours PT) groups (x200).
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Key Findings

• Results of this study showed
AI value was induced by
hypoxia stress and increased
in a time-dependent manner.

• The highest AI values at 48
hours PT time, were reached
more than 80%. While, at 0-
and 24-hours PT time, AI
values were 25% and 51%,
respectively (Figure ).

Figure (3): Percent of AI by counting 100 of C-4 I cells in the control and hypoxia stress groups at 0, 24, and 48 hours PT time,

following DAPI staining under a fluorescence microscope (×1000). The data shown represents the mean of three independent

experiments.
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Detection of Apoptotic

Index via DAPI staining

fluorescent images of the

nuclear morphology of C-4 I

cells in the control and

hypoxia treated groups at 0,

24, and 48 hours PT time,

following DAPI staining

observed by a fluorescence

microscope (X1000).



Conclusion

• Based on this study result, hypobaric stress conditions inhibited the
proliferation of C-4 I cells and induced apoptosis in these cancer cells.

• Thus, the results of this study will be the basis for further studies of
hypobaric stress conditions to develop new alternative cancer treatment
methods.

• Our study is a kind of screening rather than detailed research. We need
further investigation with other cancer cell lines and to define the molecular
level changes.
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