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Abstract Here, we evaluated the anti-glycation effects and renal protective properties of 70%
(v/v) ethanolic extract of Colpomenia sinuosa (CSE) against AGEs -induced oxidative stress and
apoptosis at different concentrations (1, 5, and 20 pg/mL). At 20 ug/mL, CSE showed that anti-
glycation activities via the inhibition of AGE formation (51.1%), inhibition of AGEs—protein
cross-linking (61.7%), and breaking of AGEs—protein cross-links (33.3%), were significantly (###p
< 0.001 vs. non-treated group) lower than the nontreated group. Methylglyoxal (MGO) significantly
(***p < 0.001) reduced cell viability (24.4%) and increased reactive oxygen species (ROS) level
(642.3%), MGO accumulation (119.4 pg/mL), and apoptosis (55.0%) in mesangial cells compared
to the nontreated group. Pretreatment with CSE significantly (###p < 0.001) increased cell viability
(57.8%) and decreased intracellular ROS (96.5%), MGO accumulation (80.0 pg/mL), and apoptosis
(22.6%) at 20 pg/mL. Additionally, we confirmed intracellular AGEs reduction by CSE
pretreatment. Consequently, our results suggest that CSE is a good source of natural therapeutics
for managing diabetic complications by the antiglycation effect and renal protective activity against
MGO-induced oxidative stress.

Keywords : Colpomenia sinuosa, marine algae, advanced glycation end-products, renal protective
effect, diabetic complications
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Figure 1. Effects of the CSE on AGEs-induced glycation re-
action in vitro. Inhibition of AGEs formation (A), inhibition
of AGEs-BSA and collagen cross-link formation (B) and
breaking of AGEs-BSA and collagen cross-links (C).
Aminoguanidine (AG) and alagebrium (ALT-711) were used
as positive control. Bar values are expressed as mean + stand-
ard deviation (n = 6) (##p < 0.01, ##p < 0.001 vs non-treated

group)
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Figure 2. Protective effects of CSE on the cell viability of
mouse glomerular mesangial cells. Protective effect (A) and
intracellular antioxidant capacity (B) of CSE on MGO-in-
duced renal damage in mouse glomerular mesangial cells. A
decrease in cell viability to lower than 80% compared to
non-treated group was considered to be cytotoxic.
Aminoguanidine (AG) was used as positive control. Bar val-
ues are presented as mean =+ standard deviation (n = 3). (***p

< 0.001 vs. normal group and ###p < 0.001 vs. MGO-treated
group)
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Figure 3. Protective effects of CSE on MGO-induced apopto-
sis in mouse glomerular mesangial cells. Dot plots for flow
cytometric analysis of apoptotic cells. Annexin V-positive
cells were assigned to the upper-right (late stage apoptotic
cells) and lower-right (early stage apoptotic cells) quadrants,
respectively. Dead cells are presented in the upper-left in the
dot plots. Living cells without signs of apoptosis in the low-
er-left quadrant were negative for both Annexin V & PI stain-
ing (A). Bar graph showing the percentage of live, apoptotic
(early and late apoptotic), and dead cells determined using
the Muse Annexin V & Dead Cell Kit (B). Aminoguanidine
(AG) was used as positive control. Bar values are presented
as mean * standard deviation (n = 3). (***p < 0.001 vs. nor-
mal group and ###p < 0.001 vs. MGO-treated group).
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Figure 4. Effects of CSE on intracellular MGO and AGEs
accumulation in mouse glomerular mesangial cells. Inhibition
of MGO-cross-linked protein accumulation (A) and AGEs
with DAPI staining (B). Bar values are presented as mean
+ standard deviation (n = 3). (***p < 0.001 vs. normal group
and ##p < 0.01, ##p < 0.001 vs. MGO-treated group). AGEs
and DAPI were expressed with green colored Alexa 488 dye
and blue color respectively. Scale bar: 20 um
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