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Echinocystic Acid, Extracted from Gleditsia sinensis Fruit, Protects Endothelial
Progenitor Cell from Damage Caused by OxLDL ,through the Akt/eNOS pathway
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Abstract ; Our previous studies revealed that echinocystic acid (EA) showed obvious attenuation of atherosclerosis in
rabbits fed a high-fat diet. However, the underlying mechanisms remain to be elucidated. Considering the importance of
endothelial progenitor cells (EPCs) in atherosclerosis, we hypothesise that EPCs may be one of the targets for the anti-
atherosclerotic potential of EA. After in vitro cultivation, EPCs were exposed to 100 pwg/mL oxidised low-density lipopro-
tein (oxLDL) and incubated with or without EA (5 and 20 uM) for 48 h. An additional two groups of EPCs (oxLDL +
20 M EA) were pre-treated with either wortmannin, an inhibitor of the phosphoinositide 3-kinase (PI3K) pathway, or
nitro-l-arginine methyl ester (I-NAME) ,an endothelial nitric oxide synthase ( eNOS) -specific inhibitor. Assessment of
EPC apoptosis, adhesion , migration and nitric oxide (NO) release was performed using terminal deoxynucleotidyl trans-
ferase-mediated dUTP nick-end labelling (TUNEL) staining, cell counting, caspase-3 activity assay, transwell chamber
assay and Griess reagent,respectively. The protein expression of protein kinase B ( Akt) and eNOS was detected using
western blot. Treatment of EPCs with oxLLDL induced significant apoptosis ( Model,35.2% ,vs. Control ,6.4% ) and im-
paired adhesion ( Model, 14, vs. Control, 24 ), migration

Weks H 1] :2014-09-04 155 H #11.:2015-03-19 (Model, 6. 6% , vs. Control, 11% ) and NO production
FGWH UNEBET AARAEE T H (142B0134) ;944 (Model,7. 97 pM, vs. Control, 18. 37 pM ). The deleterious
K AA B #ETH (21220529)

. effects of oxLLDL. on EPCs were attenuated by EA (apoptosis
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ratio: 14. 7% , adhesion cells: 20, migration ratio: 10. 2% ,NO production:19. 28 M ). However, when EPCs were pre-

treated with wortmannin or I-NAME | the effects of EA were abrogated. Additionally, oxLDL significantly downregulated

eNOS protein expression,as well as repression of eNOS and Akt phosphorylation. The inhibitory effect of oxLLDL on Akt/

eNOS phosphorylation was attenuated by EA. Taken together, the results indicated that EA protects EPCs from damage

caused by oxLLDL,via the Akt/eNOS pathway.
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Fig. 2 Characterisation of bone marrow-derived endothelial progenitor cells (EPCs) at x 200 magnification. (A) Red fluorescence

represents cells positive for Dil-acLDL uptaking. (B) Green fluorescence represents cells positive for FITC-UEA-I binding.

(C) Yellow fluorescence represents differentiated endothelial progenitor cell-like adherent cells that were double-positive for

uptake of Dil-acLDL and binding with FITC-UEA-I. (D) The cultured mononuclear cells were further characterized by im-

munofluorescent staining using the EPC-specific markers, VEGFR-2 and CD133 ,and the nuclear marker DAPI. The cells fur-

ther differentiated to cobblestone-like late EPCs. Bars in A,B,and C = 50 pm. Bars in D = 20 pm
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Fig. 3 A representation illustrating TUNEL-positive EPCs ( A-F). White arrows show dual staining of EPCs (apoptosis). TUNEL-
positive EPCs were examined and counted in a blinded manner, and the percentage of apoptotic cells was calculated (G).
Caspase-3 activity was measured by a caspase-3 activity assay kit,as described under Materials and methods (H). Data are
shown as mean +SD (n=6). * P <0.05 versus Control;*P <0.05 versus Model; § P <0.05 versus High-dose (G and
H).The Bar = 25 pm
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FIZH P <0.05,
Fig. 4 Effects of EA on endothelial progenitor cell (EPC) adhesion. Identical numbers of cells were re-plated onto FN-coated cul-
ture plates. After removal of non-adherent cells,the adherent cells were counted. Data are shown as mean £SD (n=6). " P

<0.05 versus Control;*P <0.05 versus Model; § P <0.05 versus High-dose (G).The Bar = 50 um
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Fig. 5

The effects of echinocystic acid (EA) on the migration and nitric oxide (NO) production of endothelial progenitor cells

(EPCs) . Oxidised low-density lipoprotein ( ox.LDL) inhibited the migration capacity of EPCs compared with the control.

Treatment of EPCs with 20uM EA significantly decreased the inhibitory effect on EPCs. The beneficial effect of EA was ab-

rogated by Wortmannin or nitro-l-arginine methyl ester ( A,C and D) ; Nitrite production (as NO content) in EPC culture

medium was measured by Griess reagent. Treatment of EPCs with oxLDL decreased NO generation, which was restored by co-

incubation with EA. Pretreatment of EPCs with Wortmannin or I-NAME also decreased NO production ( B). Data are shown

as mean +SD (n=6). * P <0.05 versus Control;*P <0.05 versus Model; § P <0.05 versus High-dose. Bars = 50 wm
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Fig. 6 Effect of EA on Akt phosphorylation and eNOS phosphorylation. Western blot analysis was performed on EPCs in five experi-

mental groups. A ; Expression of phosphorylated Akt ( p-Akt). B:Expression of eNOS protein. C: Ratio of p-eNOS/total eNOS

in EPC lysates. Densities of the eNOS bands were corrected with respect to B-actin and then the p-eNOS/total eNOS expres-

sion ratio was calculated. The ratio of Control group was assigned a value of 1.0 for statistical analysis. Data are shown as

mean £SD (n=3).
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