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Saponin Fraction from Korean Red Ginseng Has Anti-platelets Effects by
Regulating Cyclic Nucleotides in U46619-induced Human Platelets

Chang-Eun Park and Dong-Ha Lee™

Department of Biomedical Laboratory Science, Molecular Diagnostics Research Institute, Namseoul University,
Cheonan-si, Chungcheongnam-do, Republic of Korea

Abstract — Physiological platelet activation plays a crucial role in hemostasis; however, excessive or dysregulated activation
contributes to the pathogenesis of cardiovascular disorders such as atherosclerosis, thrombosis, and stroke. Consequently, dis-
covering novel bioactive compounds capable of modulating platelet function represents an important strategy for preventing and
managing these diseases. Recent studies have indicated that the saponin fraction isolated from Korean red ginseng (Panax gin-
seng) exhibits anti-inflammatory, antioxidant, and immunoregulatory activities. Despite these findings, its specific influence on
platelet activation and thrombus formation, and the signaling mechanisms involved, remain insufficiently characterized. The
present study aimed to elucidate the effects of the ginseng-derived saponin fraction on platelet responses and thrombus devel-
opment. Exposure of platelets to the saponin fraction resulted in a marked elevation of intracellular cyclic nucleotides (CAMP
and cGMP) and promoted phosphorylation of vasodilator-stimulated phosphoprotein (VASP) and inositol 1,4,5-trisphosphate
receptor (IPsR). These alterations in signaling cascades led to reduced cytosolic Ca** mobilization and impaired activation of
integrin allb/B3, thereby diminishing fibrinogen binding affinity. Furthermore, the formation of thrombin-induced fibrin clots
was significantly attenuated in a concentration-dependent manner. Chemical profiling by HPLC coupled with evaporative light
scattering detection (HPLC—ELSD) revealed that the saponin fraction contained high levels of ginsenosides Rgl, Rg2, and
Rg3—components previously associated with antiplatelet activity. Taken together, these findings demonstrate that the Korean red
ginseng—derived saponin fraction, enriched in Rgl, Rg2, and Rg3, may exert protective cardiovascular effects by suppressing
platelet activation and thrombus formation, highlighting its potential as a natural therapeutic candidate for cardiovascular health.
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Fig. 1. Effects of saponin fraction on cyclic nucleotides production. (A) Effects of saponin fraction on cAMP production. (B) Effects
of saponin fraction on cGMP production. Results are presented as mean = SD (n=4). Statistical significance was indicated as follows:
p <0.05 compared to non-stimulated platelets, *p < 0.05, **p <0.001 compared to U46619-induced platelets.
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Fig. 2. Effects of saponin fraction on intracellular Ca?" mobilization and IP,R phosphorylation. (A) Effects of saponin fraction on
intracellular Ca** mobilization. (B) Effects of saponin fraction on IP;R phosphorylation. Fura 2 fluorescence was measured using a
fluorescence spectrophotometer. Results are presented as mean + SD (n=4). Statistical significance was indicated as follows:
?p <0.05 compared to non-stimulated platelets, *p < 0.05 compared to U46619-induced platelets.
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Fig. 3. Effects of saponin fraction on VASP phosphorylation. Results are expressed as mean + SD (n=4). Statistical significance was
indicated as follows: ?p<0.05 compared to non-stimulated platelets, *p < 0.05, **p < 0.001 compared to U46619-induced platelets.
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Fig. 4. Effects saponin fraction on fibrinogen binding. (A) The flow cytometry histograms on fibrinogen binding. a, Intact platelets
(base); b, U46619; ¢, U46619 + saponin fraction (150 pg/mL); d, U46619 + saponin fraction (200 pg/mL); e, U46619 + saponin frac-
tion (250 pg/mL). (B) Effects of saponin fraction on U46619-induced fibrinogen binding (%). Results are expressed as mean + SD
(n=4). Statistical significance was indicated as follows: *» <0.05 compared to non-stimulated platelets, *p <0.05, **p <0.001

compared to U46619-induced platelets.
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Fig. 5. Effects of saponin fraction on platelet-mediated fibrin clot formation. (A) Effects of saponin fraction on thrombin-retracted
fibrin clot photographs (B) Effects of saponin fraction on thrombin-retracted fibrin clot area. Results are expressed as mean + SD
(n=4). Statistical significance was indicated as follows: p <0.05 compared to non-stimulated platelets, *p <0.05, **p <0.001
compared to thrombin-induced platelets.

Table 1. Calibration curves and contents of eight ginsenosides in saponin fraction

Ginsenosides RT (min) Calibration curve" r Test range (ug/mL)  x® (ug/mL)  Contents (mg/g-TSKRG)

PPD Rbl 47.1 y=0.0542x-0.008 0.993 125-1000 700.23+33.39 70.02+3.34
Rb2 48.6 y=0.0517x-0.0072 0.994 125-1000 339.70+4.97 33.97+0.50
Rc 47.9 y=0.134x-0.017 0.996 125-1000 390.13+£3.50 39.01+0.35
Rd 50.3 y=0.0778x-0.010 0.997 125-1000 229.40+1.54 22.94+0.15
Rg3 58.9 y=0.0555x-0.0017 0.990 25-200 207.63+3.10 20.76+0.31
Sum 186.80+4.65
PPT Re 385 y=0.103x-0.0135 0.996 125-1000 148.73+0.46 14.87+0.05
Rgl 38.2 y=0.139x-0.0171 0.997 125-1000 129.90+0.17 12.99+0.02
Rg2 483 y=0.0165x-0.0023 0.994 125-1000 815.13£22.15 81.51+2.22
Sum 109.37+2.29

RT, retention time; PPD, 20(S)-protopanaxadiol; PPT, 20(S)-protopanaxatriol.
12y peak area of analyte; x, concentration of ginsenoside in 10 mg/mL SF (ug/mL).
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Fig. 6. HPLC-evaporative light scattering detection (ELSD) chromatograms of standard ginsenosides and saponin fraction from
Korean red ginseng. (A) The chromatograms of standard ginsenosides. (B) The chromatograms of ginsenosides in saponin fraction.
HPLC was performed on a Zorbax ODS C18 column (250 mmx4.6 mm id, 5 pm) and a Zorbax ODS C18 guard column (12.5
mmx4.6 mm id, 5 pm) were used at a column of 35°C. The mobile phase consisted of water (a) and ACN (b) using the following
gradient program: 0 to 30 min, 18% to 19% b; 30 to 40 min, 19% to 31% b; 40 to 60 min, 31% to 56% b. The flow rate was at 1.5
mL/min and sample injection volume was 10 uL. ELSD was set to a probe temperature of 70°C and nebulizer nitrogen gas flow
rate was at 1.4 L/min. 1 to 8, ginsenoside Rgl, Re, Rb1, Rc, Rg2, Rb2, Rd, and Rg3 in order.
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