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Sorghum bicolor L. is one of the important minor cereals in Asia, Africa, and the central United States,
and it is considered a rich source of polyphenols, flavonoids, and dietary fiber. However, there is a
lack of data on the anti-cancer activity of Sorghum in prostate cancer cells and immune activity in
macrophages. This study aims to investigate the potential effects of an ethanol extract of S. bicolor L.
(SE) on inducing apoptosis in RC-58T/h/SA#4 cells and immunomodulatory activity in RAW 264.7
cells. SE significantly inhibited the viability of RC-58T/h/SA#4 primary prostate cancer cells in a
dose-dependent manner. The morphology of RC-58T/h/SA#4 cells treated with SE was shrunken and
involved the formation of an apoptotic body and nuclear condensation. In addition, SE markedly acti-
vated caspase-8, -9, and -3; increased the protein levels of Bax, p53, cleaved PARP, and cytosolic cyto-
chrome ¢; and decreased Bcl-2 protein expression. Furthermore, the inhibition of caspases in RC-58T/
h/SA#4 cells with z-VAD-fmk attenuated SE-induced cell growth inhibition. The production of nitric
oxide (NO) was also elevated by SE treatment, as revealed by immune response parameters. These
results suggest that SE inhibits growth and induces apoptosis in primary human prostate cancer cells
in a caspase-dependent manner, and it modulates the immune functions in macrophages. Therefore,
Sorghum bicolor L. may be used as a functional food to prevent prostate cancer and enhance immune

activity.
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Fig. 1. Cell growth inhibitory effects in RC-58T cells treated with
Sorghum ethanol extract (SE). (A) Cell viability was
measured by SRB assay. Significant differences were
compared with the control at *p<0.05, *p<0.01, and
*p<0.001 using Student’s t-test. (B) After 24 hr in-
cubation with SE, cell morphology was visualized by in-
verted microscopy (x200).
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1000 pg/ml of SE

Fig. 2. Induction of apoptotic cell death in RC-58T/h/SA#4 cells by SE. Cells were treated with or without SE for 24 hr. Nuclear
fragmentation was observed by fluorescent microscopy using Hoechst 33258 (x200).
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Fig. 3. Expression of proteins related with mitochondrial path-
way in RC-58T/h/SA#4 cells by SE. Expressions of Bax,
Bcl-2, p53, and cytochrome c in cells treated with SE for
24 hr, as detected by Western blotting.
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Fig. 4. Expression of proteins related with caspase pathway in
RC-58T/h/SA#4 cells by SE. Expressions of caspase-§,
-9, -3, PARP and cleaved PARP in cells treated with SE
for 24 hr, as detected by Western blotting.
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Fig. 5. Induction of caspase-dependent cell death in RC-58T/h/

SA#4 cells by SE. Cells were pretreated with 10 pM

z-VAD-fmk for 2 hr prior to SE treatment for 24 hr.

Significant differences were compared with the control
at *p<0.05, **p<0.01, and ***p<0.001 using Student’s -test.
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Fig. 6. Macrophage stimulating activity in RAW 264.7 cells by SE. (A) Cell viability was measured by SRB assay. (B) Nitric oxide
(NO) production was measured in culture media by Griess reagent. Significant differences were compared with the control

at *p<0.05, **p<0.01, and ***p<0.001 using Student’s t-test.
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E20| &t primary MEIM AN EL| caspase 2|EM apoptosis FE X CHAME M
=
o

Ux2? - 2400 ofF5 - o] ATE - HEYT
(AEdeta 4F3es, A ta 4 FYFe, Solhda 493, SEUER 295N 54
A5 75N EN, SFohl g AYAUL ot

& 52 % (ethanol extract of Sorghum bicolor L., SE) ©| &3] RC-58T/h/SA#4 pri-
13 apoptosis =& @ RAW 264.7 v}$-2 t A 2o g d9gdy 785
SE9] A& RCH8T/h/SA#4 M X 41 AASAoH HEZFES 5 Fe g

A wsts fdstdth. =& apoptosis & AFE AR apoptotic body 2 9] FejwistsE #HEE 4+ AU

RC- 58T/h/SA#4 M x| SEE A3ty <S u caspase-& 9 3 aid FAHE =UAZ7oH pro—apOptOtiC A
Ql Bax, p53, ¥ ¥ PARP % A 2Z4 9] cytochrome ¢ &% 42 F7kA17] ¥HH, anti-apoptotic T 22l Bel-2 &

WAL FAANFT. o] z-VAD-fmKE caspase 24 AAAZE W SEoll 93 AxF2 AAAAT A H
o o]F &3l SEoll o3 AZFA AAEHE caspase JEHYE FAT  USATh HHWZ-o A nitric oxide

(NO)Y| F7te B ARE AAAY, & A4 SEE AstA< B RAW 264.7 Al A NO 4450

S7hele Ao E eyt £ A7 A#HES SE7} primary A HA GAI LA caspase & EF apoptosisE

EotH A Ee] " dd s 7T E AS et etA 58 AP o a2 BgEde S

%50 e 7154 AF AR 24T F JdS SR A4d.
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