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INTRODUCTION
The global burden of cancer is increasing at an 
alarming rate, putting enormous strain on the 
general public and health systems at all levels 
of the economy. Cancer is the greatest cause 
of illness and death worldwide, independent of 
geographic diversity or human developmental 
status,  primarily because of the extended period 
curative and palliative treatment measures, 
which can be rather expensive, together with 
the important misfortune due to morbidity and 
mortality 1,2. According to the WHO Global 
Cancer Observatory (GLOBOCAN, 2020) there 
are around 10.0 million cancer deaths and 19.3 
million new cancer cases reported in 2020. 
Prostate cancer is the second most common 
cancer among males and the fifth major cause 
of cancer mortality in 2020. Worldwide, an 
estimated 1.4 million new cases and 55,000 
deaths have been reported 3-5. Furthermore, the 
incidence rate varies across the region, ranging 
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Background
Prostate cancer remains the second most frequent diagnosed 
cancer in men and is the third leading cause of cancer related 
death, despite many available treatment options. The use of 
dietary supplements to prevent this cancer is one method of 
controlling it. Myo-inositol, a dietary component, has been 
shown to have cancer-chemopreventive properties against a 
variety of experimental cancers, however few research have been 
conducted, and molecular mechanisms are unclear.
Methods
In the current study, we investigated at the growth-inhibitory 
properties of myo-inositol and associated mechanisms in the 
androgen-independent human prostate cancer DU-145 cells. After 
48 hours of treatment with myo-inositol, cytological studies using 
an inverted phase contrast microscope and Hoechst 33342/PI 
dual-staining assay revealed characteristic apoptotic morphology 
of cancer cells. MTT assay against mouse lung fibroblast (L-
929) cell line and trypan blue dye exclusion assay against human 
prostate cancer (DU-145) cells were used to determine cytotoxic 
efficacy. Flow cytometry and FITC/PI labelling were used to 
confirm the presence of apoptosis.
Results
The growth inhibitory effect and the IC50 value were demonstrated 
by myo-inositol at 0.06 mg/ml (**p<0.05). It is suspected that 
cell deaths are related to apoptosis induction and cell-cycle 
arrest. Treatment with Myo-inositol has been further identified by 
induction of early and late apoptosis (***p<0.01). Apoptosis can 
also be detected using DNA fragmentation and Hoechst 33342 
fluorescent dye stain analysis. Myo-inositol caused an alteration 
to the cell cycle regulation on DU-145 cell line at G0/G1 and S 
phase, respectively (***p<0.01).
Conclusion
These molecular and cytometric alterations shed light on how 
myo-inositol produces statically significant growth inhibition, 
G1-S phase arrest, and late apoptotic cell death in human prostate 
cancer DU145 cells.

Keywords:
Myo-inositol; Apoptosis; cell cycle arrest; Cancer-
chemoprevention. 

ABSTRACT 

Cytometry investigation of myo-inositol-induced growth inhibition, 
apoptosis induction and cell cycle arrest in the human prostate 

cancer cell line (DU-145). 
M. J. Islam1, Adhir Kumar Das2, Muntaha.S3
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from 6.3 to 83.4 per 100,000 males, with the highest 
rates in Northern and Western Europe and the lowest 
in Asia and North Africa. Prostate cancer frequency 
is significant among men aged >65 years, suggesting 
that the advancing age is a considerable detrimental 
condition for prostate cancer occurrence, categorized as 
a non-modifiable risk factor. Moreover, positive family 
history is essential, but known genes presently explain 
only 35% of the familial risk, those patients present 
with regards to a positive family history of PCa; they 
are at intensified 60% possibilities of developing PCa. 
Race, diet, inflammation, and hormonal components are 
all other risk factors for prostate cancer 6,7.  As for the 
illustration, African American men are 1.6 occasions 
bound to be determined to have prostate malignancy 
and are twice as liable to terminate from the sickness as 
white men in the USA.  
Dietary factors, a significant factor that can modify 
cancer risk in a few assorted manners at multiple stages 
of the carcinogenic course8. Several foods, nutrients 
and lifestyle have been associated to the inhibition of 
development of prostate cancer by the compounds with 
antioxidant action, arresting cell cycle or by inducing 
apoptosis, an essential role in the prevention of PCa. 
Myo-inositol, commonly known as phytic acid, is an 
essential component of a natural diet and is described 
as a “natural carcinogen fighting warrior”9,10. That is all 
Abundant in fiber-rich diets. In many cancer models, 
nearly three decades of study on myo-inositol have 
revealed this broad-spectrum antineoplastic effect. In 
cell culture, myo-inositol inhibits 1) human breast, colon, 
and liver cancer cells, as well as rhabdomyosarcoma 
and erythroleukemia cells, and 2) mouse epidermal 
JB6 cell transformation. Myo-inositol has also been 
demonstrated to inhibit phorbol ester- or epidermal 
growth factor-induced ERK1/2-AP1. JB6 cells utilise 
the activation and activity of phosphotidylinositol-3 
kinase (PI-3K) as a tumor-promoting mechanism10,11. 
Regarding the in vivo anticancer efficacy of myo-
inositol, it has been found that 1% IP6 in drinking 
water administered a week before or two weeks after 
Azoxymethane administration inhibits the growth of 
colon cancer in F344 rats12,13. Later, it was discovered 
that treatment of the same animal model with 2% IP6 
in drinking water dramatically reduces the frequency 
and size of large intestine tumours, even after 5 
months of carcinogen induction. Myo-inositol has also 
been reported to prevent CD-1 mice from developing 
dimethylhydrazine-induced colon cancer14,15. Since, 

at an advanced stage, PCA growth and development 
become androgen independent, rendering androgen 
ablation therapy ineffective, it is extremely important 
to manage PCA by chemoprevention and intervention 
techniques16,17. Currently, we are evaluating the 
effectiveness of myo-inositol on cell growth, 
cytotoxicity, cell cycle progression, apoptotic cell 
death, and associated morphology and processes. The 
result obtained demonstrate that myo-inositol inhibits 
DU-145 cell growth and proliferation, along with 
G1-S phase arrest (***p<0.01) through flowcytometric 
analysis. Induction of early and late apoptosis has been 
discovered as an additional effect of Myo-inositol 
treatment (***p<0.01). DNA fragmentation and 
Hoechst 33342 fluorescent dye stain analysis can also 
identify apoptosis.

MATERIALS AND METHODS
Cell line and reagents

American Type Culture Collection (Manassas, VA) 
provided the human prostate cancer DU-145 and 
Mouse Skin Fibroblast Cell Line (L929) cell line. 
The DU-145 cell lines were cultured in the Minimum 
Essential Medium (MEM). The procurement of myo-
inositol from Sigma-Aldrich Chemical Co. (Germany). 
Fetal Bovine Serum (FBS), MEM, trypsin, Phosphate-
Buffered Saline (PBS), Penicillin-Streptomycin 
were purchased from Life Technologies, USA. Cell 
culture T25 flasks, pipettes, trypsin EDTA (1x), were 
purchased from Sigma- Aldrich (Germany). The other 
chemical materials such as 2% lysis buffer (Tris-HCl 
100 mM, EDTA 20 mM, NaCl 1.4 M), Annexin V-FITC 
apoptosis detection kit, Hoechst 33342 fluorescent dye 
was obtained from Life Technologies, USA. 100 mM 
of Myo-inositol hexakisphosphate dodecasodium salt 
(Sigma-Aldrich, St. Louis, Missouri, United States) 
was added. With water, the stock solution is diluted.
Cell culture and myo-inositol treatment 

DU-145 cells were placed on 6-wall plates in 1 x 105 
cell counts and were cultured in MEM medium under 
conventional culture conditions (370 degrees Celsius, 
95% relative humidity, and 5% carbon dioxide) for 72 
hours. MEM medium was supplemented with 10% Fetal 
Bovine Serum (FBS) and 1% Penicillin-Streptomycin. 
Then, cells were treated with varied concentrations 
(0.2–1.0 mg/ml) of myo-inositol (pH 7.4) dissolved 
in distilled water at various times (24–72 h). Cell 
proliferation analysis were performed to scrutinize the 
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anti-proliferative effect of Myo-Inositol. Control cells 
were cultured in growth media without any treatment. 
Viable cell numbers measured using the Trypan Blue 
Exclusion and MTT Assay (TBEA) suggest that the IC50 
dose of Myo-inositol (0.06 mg/ml) relative to untreated 
cells for 8 days significantly suppressed DU-145 cell 
proliferation. This study showed that similar results 
could be found in three different experiments.

Cell cytotoxicity assay 

In each well for 24 hours, a total of 3 X 104 the fibroblast 
cell line of mouse skin (L929) cells was seeded into six 
well plates, this cell line was chosen because it provides 
many long-term compatible cells with most constant 
cellular features. The cells were then treated with an IC50 
dose of Myo-inositol compound and were administered 
for 72 hours. Cells were washed once with PBS after 72 
hours of incubation period, trypsinized, and neutralised 
with a fully freshly prepared medium. At 200 x g for 
5 min, the cell suspensions were concentrated. The 
supernatant was removed and replaced with 1 ml of the 
entire new medium. Cell numbers were calculated by 
using the TBEA method18,19.
DNA fragmentation analysis 

On six well plates for 24 hours, DU 145 cells numbered 
1.0 x 105 were seeded. The cells were treated for 72 
hours following incubation with an IC50 dose of Myo-
inositol compound. The cells were harvested and washed 
with PBS after therapy. The DMSO (100 μl) was then 
directly applied to the cell pellet and thoroughly mixed 
by vortexing. A TE buffer (pH 7.4) of equal volume (100 
μl) with 2% SDS was applied and mixed by vortexing. 
The resulting solution was centrifuged at 12,000 x g at 
4o C 84 and 40 μl of the supernatant was loaded with 
2% agarose gel. UV-spectroscopy was used to analysed 
the isolated DNA20.
Hoechst 33342 stain analysis 

On six well plates for 24 hours, DU 145 cells numbered 
1.0 x 105 were seeded. The cells were treated for 72 
hour following incubation with an IC50 dose of Myo-
inositol compound. The cells were extracted and 
washed after treatment three times with PBS. The cells 
were incubated for 30 minutes at room temperature 
with the Hoechst 33342 stain. The cells were rinsed 
with PBS three times after aspirating the stain before 
being viewed under UV fluorescence microscopy at a 
wavelength of 498 nm21.

Figure 1: Antiproliferative effect of Myo-inositol 
correspond to the time. The cells were treated at IC50 of 
Myo-inositol until 8 days with growth medium renewal 
on day 3 and day 6. Percentages of cell viability and 
number of cell concentration upon treatment with Myo-
Inositol compound. Data shown are mean ± standard 
deviation (SD) of triplicate experiments.

Flow cytometry analysis for apoptosis induction and 
cell cycle arrest

Trypsinize cells with 1 ml of trypsin-EDTA at 370 Celsius 
for 5-10 minutes, or until cells are totally detached. The 
medium was then replaced with 3 ml of 10% FBS–MEM 
to terminate the trypsinization of medium. It was then 
pipetted carefully to prevent cellular clumps. The cells 
are spun down in a centrifuge for 5 minutes at 1000 rpm 
after being transferred to an Eppendorf tube. Cells were 
rinsed with phosphate-buffered saline (1X) and the 
supernatant was discarded.  The cells were subsequently 
treated with the IC50 concentration of myo-inositol (0.06 
mg/ml) and then collected and resuspended in 100 μL of 
Annexin V binding buffer. 5 μL of Annexin V-FITC was 
subsequently added. Following a 15-minute incubation 
at room temperature in the dark, cells were centrifuged 
at 1,000 rpm for 5 minutes. The cell pellet was then 
resuspended in 200 μL Annexin V binding buffer and 
counterstained with 5 μL propidium iodide (PI) before 
to analysis. Using FACS-Calibur flow cytometry, the 
cells were investigated (Becton Dickinson, San Jose, 
USA). 515–545 nm emission filter for FITC (green) and 
600 nm for PI (red). Total events per 10000 sampled 
cells were collected and analysed using Cell Quest 
Software (UKM, Malaysia). Following each treatment, 
cells were collected after a brief incubation with trypsin-
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EDTA. Cell cycle analysis was then performed. 1 x 
105 cells were suspended in 0.5 ml saponin/propidium 
iodide (PI) solution (0.3% saponin (wt/vol), 25 mg/ml 
PI (wt/vol), 0.1 mM EDTA, and 10 mg/ml RNase (wt/
vol) PBS) and incubated overnight at 40 Celsius in the 
dark room. Flow cytometry was then utilised to study 
cell cycle distribution at the University of Science 
Malaysia utilising FACS analysis (USM, Malaysia). 
ModFit LT Cell Cycle Analysis Software was then used 
to determine the percentage of cells in each phase of the 
cell cycle22,23.

RESULTS
Cell proliferation analysis of Myo-Inositol on DU-145 
Cells

DU-145 Prostate cancer cells were grown on 6-well 
plates 1.0 x 105 cells, and the dose-dependent response 

was tested using trypan blue excision assay (TBEA) 
during 72 hours of treatment and MTT assay. Stock 
solution 50 mg/ml of the Myo-inositol compound were 
diluted with MEM media supplemented with 10% 
heat-inactivated FBS at concentration of 0.02 mg/ml, 
0.04 mg/ml, 0.06 mg/ml, 0.08 mg/ml, and 0.10 mg/ml 
respectively. Different concentrations of Myo-inositol 
solution were tested on DU-145 cells for 72 hours 
(3 days) of incubation (Table 1). The IC50 dose was 
0.06 mg/ml. The Myo-inositol solution affected DU-
145 cells in a dose-based manner and the IC50 dose 
decreased cell viability by 50.26%. In DU-145 cells, 
the Myo-inositol aqueous solution has an effective 
inhibitory effect ( **p<0.05) and potency.
As shown in the Figure 1, the anti-proliferative effect of 
Myo-inositol was in dose and time dependent manner. 
The cell proliferation has continuously been inhibited 

Figure: 2:  Cell morphology of DU-145 cells without treatment (Control group) of Myo inositol with various magnification 
(A) 40X, (B), 100X (C) 200X and (D) 400 X. Cell morphology of DU-145 cells with IC50 dose of Myo-inositol treatment. 
There are few apoptotic morphological changes seen showing various magnification (E) 40X, (F) 100X (G) 200X and (H) 
400 X. Cell shrinkage (C), membrane blebbing (M), vacuolization(V), cell elongation (L), and apoptotic bodies (A). 
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Figure 3: Cell morphology of DU-145 cells, control cells (A,B) were seen with uniformly light blue nuclei under 
fluorescence microscope; while Myo-inositol treated DU145 cells (C&D) exhibited nuclear shrinkage (NS) and nuclear 
fragmentation (NF). Pictures are in various magnifications (A) 40X, (B), 100X (C) 200X and (D) 400 X.
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upon treatment until only 9.71% of viable cells were left 
on day 8. Treatment with myo-inositol resulted moderate 
cell viability 77.05% (**p<0.05) in 24 hours, whereas; 
it suppressed cell viability 90.29% (**p<0.001) of the 
cells relative to the untreated cells.
The image of untreated DU-145 cells showed 
the characteristics of well-differentiation, normal 
nucleus cytoplasm ratio, and regular membrane 
profile characteristics in Figure 2(a). Moreover, light 
microscopy analysis in Figure 2 (b) shows that the 
treated samples have definite apoptosis characteristics, 
such as vacuolation (a), cell elongation (b), cell 
shrinkage (c), apoptotic bodies (d) and membrane 
blebbing, after 72 hours of treatment following the IC50 
dose of Myo-Inositol. In addition, direct observations 
with an inverted light microscope showed that the cells 
treated with Myo-inositol decreased in number and had 
major transformations that could be separated from the 
untreated cell control group.
Hoechst 33342 staining analysis of apoptosis

Figure 3, shows Hoechst 33342 staining carried out to 
investigate the apoptosis induction of Myo-inositol on 
DU-145 cells treated with IC50 doses for 72 hours. After 
treatment with Hoechst 33342, control cells were seen 
with uniformly light blue nuclei under fluorescence 
microscope; while Myo-inositol treated DU-145 
cells exhibited nuclear shrinkage (NS) and nuclear 
fragmentation (NF). 

DNA fragmentation analysis

As shown in the figure 4, DNA fragmentation assay was 
used to determine the DU-145 cells underwent apoptosis 
after being treated with Myo-inositol. Morphological 
features such as plasma membrane condensation 
reduction of nuclei and inter-nucleosomal division 
of DNA (the genome is cleaved at inter nucleosomal 
locations, generating a ‘ladder’ of DNA fragments when 
analysed by agarose gel electrophoresis) are included 
in the characteristics of apoptosis. Standard agarose gel 
electrophoresis reveals apoptosis as a ladder pattern of 
100-20 bp due to DNA breakage by nuclear activation 
endonuclease. After 72 hours of treatment with an IC50 
dose of Myo-inositol, the isolation of DNA from DU-
145 cells was significantly higher that of DNA isolated 
from untreated cells (individual DNA fragments can 
be measured by graphing their molecular weight logs 
against their travel distance).

Figure 4: Agarose gel electrophoresis for DNA 
fragmentation assay (apoptotic ladder) showing Lane 1 
(DNA ladder 100bp), Lane 2 (control), Lane 3 (DNA isolated 
from Myo-inositol treated cells), indicated there were 
fragmentation (apoptotic ladder) after treatment with Myo-
inositol  for 72 hours. 

Effect of Myo-inositol on apoptosis induction of DU-
145 cell line

An apoptosis study with flow cytometry 72 hours 
after treatment further confirmed the inhibitory effect 
of Myo-inositol. Myo-inositol treated cells were flow 
cytometrically examined after being stained with 
annexin-V tagged fluorescein isothiocyanate (FITC) 
and propidium iodide (PI). The percentage of DU-
145 live cells (***p <0.01) from 86.33% (untreated) 
to 59.00% was significantly reduced by Myo-inositol 
treated cells. This suggests that treatment with Myo-
inositol impaired DU-145 cell proliferation and 
consequently reduced the percentage of living cells. 
Myo-inositol treatment induced 17.83% (***p<0.01) 
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of early apoptosis, which was 9.23% higher than the 
untreated group of cells, which could be the primary 
cause of such effect. In addition, Myo-inositol treatment 
induced 30.06% late apoptosis, which was nearly 24% 
higher than untreated cells. The percentage of apoptotic 
cells in the population of untreated and treated DU-145 
cells obtained after data analysis from three separate 
tests is shown in figure 5.

Effect of Myo-inositol on cell-cycle progression of DU-
145 cell line

Observations of the cell cycle arrest induced by Myo-
Inositol in the DU-145-cell line were reported in this 
experiment. After treatment of Myo-inositol cells at the 
IC50 dose and staining with propidium iodide (PI) after 
72 hours of incubation, cell cycle analysis was carried 
out by flow cytometry. PI is a fluorescent molecule that 
can migrate across cell membranes, and using flowing 
cytometry, fluorescent-activated cell selection (FACS) 
can detect and quantify intercepts in cellular DNA. The 
amount of PI in cells thus reflects the amount of DNA, 
and it is able to quantify the location of the cell cycle 
of the cells. MODFIT software was used to analyze the 
raw data for the flow cytometer.

There were three control points in the cell cycle, phase 
G0 / G1, phase S and phase G2/M. The distribution and 
ratio of cell cycles in DU-145 cells treated with Myo-
inositol are shown in figure 6, most of the cells were 
in the G1 phase without the treatment of Myo-inositol 
(untreated cells) 52.00 ± 1.76%, and 33.92 ± 0.12%, 
at the S and G2/M stages respectively. After exposure 
to the IC50 Myo-inositol dose, the percentage increased 
significantly in the G0/G1, and S phases, which was 
70.07%, and 23.40% cell cycle, respectively, were the 
outcomes of DU-145 cells with treatment. Myo-inositol 
treatment didn’t produce any significant changes with 
the G2/ M stages of cell-cycle arrest. 

DISCUSSION 
Due to their bioactive components and physiological 
benefits, herbs and plants are often consumed. They can 
be used in a variety of forms, including teas, syrups, 
ointments, and pills. Due to the negative side effects 
of chemotherapy, alternative cancer treatments derived 
from natural substances have been extensively explored 
and found to be effective. Myo-inositol suppresses 
the growth of human leukaemia, colon, breast, 
prostate, and hepatoma cell lines. Growth of mouse 

Figure 5: Showing cell apoptosis induction in response to myo-inositol treatment.
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fibrosarcoma, colon, mammary, lung tumor and human 
rhabdomyosarcoma are the examples of mesenchymal 
tumours inhibited by myo-inositol in vivo study.
Myo-inositol treatment via trypan blue exclusion assay 
(TBEA) has been shown to substantially suppress the 
proliferation of in vitro androgen-specific prostate 
cancer cell line (DU-145). For 72 hours, different doses 
of Myo-inositol were tested for their effects on DU-
145 cells. A certain dose of DU-145 cell line induced 
50% cell death from Myo-Inositol. The best IC50 value 
obtained was 0.06 mg/ml, resulting in 50% death 
of prostate cancer cells from DU-145. The findings 
indicate a statistically significant (**p<0.05) inhibitory 
effect of the compound on DU-145.  This concentration 
is lower than the concentrations of myo-inositol 
identified in earlier research, which effectively treated 
breast cancer models in mice without causing any side 
effects and have a robust anti-cancer impact at 750 μg/
mL and 1500 μg/mL.
The cytotoxic effect of   Myo-inositol has been 
investigated in mouse skin fibroblast cell lines (L929) 
using TBEA in the current study. In a prior work by 
Khairunnisa et al., 2014, showing that L929 fibroblast 
cells could provide appropriate screening models for 

in vitro cytotoxicity evaluation and for the long term 
in vitro cytotoxicity test. Less than 11% of mouse 
skin fibroblast cell lines (L929) are inhibited after 
treatment with Myo-inositol at a dose of 0.06 mg/ml 
IC50 (Figure 4.6). According to ISO standard 10993-
5:2009, a compound was graded as non-cytotoxic when 
cell viability is greater than 80%; mildly cytotoxic 
when cell viability is between 80% to 50%; moderately 
cytotoxic when cell viability is between 50% to 30%;  
and severely cytotoxic when cell viability is less than 
30%. The treatment product compound should not 
inhibit cell proliferation by more than 30%, as this 
indicates a cytotoxic effect24. 
In the present study, the results showed that Myo-
inositol caused morphological changes of DU-145 cells 
related to the apoptosis such as elongation, shrinkage 
and the appearance of apoptotic bodies (Figure 4.3 
b). A study on the effect of Allium atroviolecium bulb 
extract on HeLa and HepG2 cell lines   by Khazaei 
et al., 2017,   have shown that Allium atroviolecium 
can induce apoptosis by a different mechanism at 
the molecular level, however, it showed a very alike 
surface morphological characters of apoptosis such 
as cell rounding up, blebbing and fragmentation. This 
result was consistent with the inhibition of cell count 

Figure 6: Showing cell cycle analysis in response to myo-inositol treatment.
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associated with cell death via apoptosis under the 
treatment of Myo-inositol.  Hoechst 33342 is a blue, 
permeable nucleic acid dye for fluorescent cells used 
to detect chromatin condensation and apoptotic cell 
fragmentation26. Apoptotic cell death is a characteristic 
of many therapies for diseases, including cancer, which 
results in the extracellular space release of DNA. In two 
different method, Hoechst 33342 dye binds to DNA 
stands: the high affinity (Kd1-10nM) binding results 
from the unique B-DNA minor groove interaction and 
the low affinity (Kd ~1000 nM) represents the non-
specific DNA sugar-phosphate backbone interaction. 
The AAA/TTT sequence is the optimum binding site, 
and interaction with the dye does not affect the B-DNA 
structure27.
The presence of chromatin in a group of bright 
spherical blue beads indicates the early apoptosis 
process. Nuclear chromatin condensation accompanied 
by chromatin breakup leading to nuclear fragmentation 
is characterized by apoptosis. Nuclear shrinkage and 
chromatin condensation, which are characteristics 
of apoptosis, were found in the study significantly 
(***p<0.01) (Figure 4.4). The presence of chromatin 
in a group of bright spherical blue beads indicates the 
early apoptosis process. Other analyses, such as DNA 
fragmentation analysis, have confirmed the induction 
of apoptosis. DNA fragmentation is a critical feature 
of apoptosis that distinguishes apoptotic from necrotic 
cells. Nucleases, such as Caspases-activated DNase 
(CAD), are involved in DNA cleavage, resulting 
in a distinct ladder pattern on an agarose gel28,29. A 
biochemical hallmark of apoptotic cell death is DNA 
fragmentation. The DNA laddering method is used 
to visualize the apoptosis products of endonuclease 
cleavage 30. This assay involves extraction of DNA 
from a lysed cell homogenate followed by agarose gel 
electrophoresis. This assay includes DNA extraction 
from a homogenate of a lysed cell accompanied 
by electrophoresis of agarose gel. This results in a 
characteristic ‘DNA ladder’ of approximately 180 
base pairs divided in size by each band in the ladder. 
Myo-inositol treatment has significantly (***p<0.01) 
resulted in chromosomal DNA fragmentation into 
smaller fragments (Figure 4.7), which is the hallmark 
of apoptosis 31.
According to Collins et al. (2019), when a 
mitochondrial membrane potential is lost, cytochrome 
c is released and caspases are activated. Translocation 

Table 1: Myo-inositol treated DU-145 cell number and 
viability

Concentration
(mg/ ml)

Cell number average
(1 x 105 cells) Cell Viability (%)

0 13.20 ± 5.00 100.00 ± 0.00

0.02 10.16 ± 4.04 77.05±2.1

0.04 7.56 ± 5.51 57.32±1.8

0.06 6.63 ± 5.03 50.26±1.2

0.08 5.83 ± 3.06 44.22±0.7

0.10 4.30 ± 7.94 32.46±1.1

of phosphatidylserine (PS) from the inner to outer 
leaflet of the cell exposes it to the extracellular 
environment 32. Early apoptotic cells represented by the 
Q3 quadrant’s phosphatidylserine (PS) that is exposed 
are bound by annexin V. Furthermore, the integrity and 
selective transport of materials are compromised by the 
permeability of cellular membranes. A DNA-binding 
dye called PI (Propidium Iodide) is used to identify late-
apoptotic cells in the Q4 quadrant. In order to determine 
whether the cells were undergoing apoptosis or not, the 
percentage of apoptotic cells in DU-145 cell line treated 
flow cytometry were examined in the current study. The 
findings demonstrated that early and late apoptosis had 
substantial percentages of total apoptosis in both early 
and late phases (p>001**) (Figure 6 ).
In this analysis, with the treatment of Myo-inositol 
compounds in DU-145 cells, cell cycle distribution 
was investigated. Here in flow cytometry analysis 
results showed that the Myo-inositol compound at a 
concentration of 0.06 mg/ml could inhibit statistically 
significant (***p<0.01) cell evolution throughout cell 
cycle arrest specifically at the G0/G1 and S phase (Table 
4.3). According to Doan et al., 2019, the end result of 
all growth-promoting stimulus is the entry of quiescent 
cells into the cell cycle, as a result  the first gap step (G1) 
and initiation of synthesis (S phase) are regulated in the 
mammalian division cycle, by several groups of cyclin-
dependent kinases (CDK) triggered by cyclins and 
their activities otherwise restricted by cycle-dependent 
inhibitors (CDKIs). 
In conclusion, the findings of this study demonstrate 
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the potent anti-cancer effects of Myo-inositol on DU-
145 cells. The IC50 dose was determined to be 0.06 
mg/ml, and Myo-inositol treated samples exhibited 
distinct apoptosis characteristics. Nuclear shrinkage 
and fragmentation were observed in the Myo-inositol 
treated cells stained with Hoechst 33342, indicating 
apoptotic cell death. Moreover, DNA isolation from 
Myo-inositol treated cells showed a significant increase 
in comparison to untreated cells, further supporting the 
induction of apoptosis.
Flow cytometric analysis using annexin-V-FITC and 
PI staining revealed a considerable increase in both 
early (17.83%; ***p<0.01) and late (30.06%) apoptosis 
in Myo-inositol treated cells compared to untreated 
cells, with a 9.23% and 24% higher rate, respectively. 
These results suggest that Myo-inositol is primarily 
responsible for inducing apoptosis in DU-145 cells. 
Additionally, Myo-inositol treatment led to the arrest 

of cell cycle progression at the G1-S phase, further 
inhibiting cell proliferation.

Taken together, these findings provide substantial 
evidence for the potential therapeutic use of Myo-
inositol in treating prostate cancer. Further research 
is warranted to elucidate the molecular mechanisms 
underlying the pro-apoptotic effects of Myo-inositol 
and to explore its potential as a novel therapeutic agent 
in the management of prostate cancer.
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