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[ Abstract ] Objective  Explore euscaphic acid uptake and transport mechanisms in Caco-2 cells. Methods
Ultra-high performance liquid chromatography-triple quadrupole-mass spectrometry ( UPLC-TQ-MS) was employed to
determine the content of euscaphic acid. The effects of various times and temperatures on its uptake were investigated. On
the basis of the result of uptake analyses, the effects of various concentrations, P-gp inhibitors, chelating agents, and pH
values on its bidirectional transport were explored. Results Euscaphic acid uptake was (8.3820. 87) pg/mg for 180 min
in Caco-2 cells at 37°C. The apparent permeability coefficient (P,,,) values of euscaphic acid at low, medium, and high

concentrations were (61.41+2.92) x10™, (146.90+14.91) x10™*, and (167.18+6.72) x10™ e¢m/s, respectively,
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which were positively correlated to the concentrations. P-gp inhibitors and chelating agents had no effect on P, values. A

weakly acidic environment (pH=6) significantly increased the P, value, and the efflux rate ranged from 0.8 to 1.4.

Conclusions

Euscaphic acid has good transmembrane permeability in Caco-2 cells, and the uptake mode is mainly

passive diffusion. It is not a substrate of P-gp and no cellular bypass transport exists. This study may provide an

experimental basis for in vivo intestinal absorption of medicines containing euscaphic acid.

[ Keywords)

euscaphic acid; Caco-2 cells; Ultra-high performance liquid chromatography-triple quadrupole-mass

spectrometry ( UPLC-TQ-MS) ; uptake; bidirectional transport
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Figure 1 Structural formula of euscaphic acid
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Table 1 Escaphic acid mass spectrometry conditions
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m/z Mass fragment Cone Collision Precursor ion
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Figure 2 MRM mass spectra of euscaphic acid
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Figure 3 Content of different time of intake euscaphic acid
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Figure 4 Content for different temperature intake euscaphic acid

®2 BPEAERRAINEERIE (n=6)
Table 2 Recovery of euscaphic acid
Y PR A (pg)  WARE(pg) WAL (pg) WUCR(%) IR %) oo
Components Sample content Amount added ~ Measured amount Recovery Average recovery rate
1.21 1.20 2.39 99. 12
1.22 1.20 2.37 98. 12
BPRRR 1.15 1.20 2.36 100. 62 00,7551 14 -
Euscaphic acid 1.17 1.20 2.39 100. 95
1.17 1.20 2.35 99. 08
1.20 1.20 2.42 100. 63
R3 AFEIREE IR Caco-2 MRS Or P, MRy ., (I (n=3)
Table 3 Effect of different concentrations of euscaphic acid on Qr, P, and R, ,,,, . values in Caco-2 cell model
C Or( pg) Qr(pg) P(WX1074( cm/s) Pa”,><1074((:m/s) R
(pg/mL) (A—B) (B—A) (A—B) (B—A) v
12. 50 3.44+0. 16 4.15+0.15™ 61.41+2.92 74.07+2.76 ™ 1.21+0. 02
25.00 8.23+0. 84 10. 80+0. 03 ™ 146.90+14. 91 192. 92+0. 49 ™ 1.32+0. 13
50. 00 9.36+0. 38 12.87+0.15™ 167. 18+6. 72 229. 86+2.76 1.38+0. 07

T4 Or(ug) (A-B)BL P, x107* (em/s) (A—B) 41AHLL, ™ P<0.01,

Note. Compared with Qr(ug) (A—B) or P, x10™*(em/s) (A—B) group, ** P<0.0l.

app

R4 P-gp MBIFIXEFFHERRTE Caco-2 MMIKRL Or P, MR, .,y [EFIFEIR (n=3)

Table 4 Effect of P-gp inhibitors on euscaphic acid in Caco-2 cell model Qr, P,

app

wp and Ry p values

gtk Bal Qr(png) Qr(pg)

P, x107*(em/s) P, x107*(cm/s)

app app R
Inhibitor (A—B) (B—A) (A—B) (B—A) BoAzA—R
%Zg*ﬁm . 8.23+0. 84 10. 80+0. 03 146.90+14.91 192.92+0. 49 1.32+0. 13
Euscaphic acid
ﬁﬂ%%@&f\/er 7.89=+0. 56 10.25+0.29 140. 93+10. 05 182.99+5. 17 1.30+0. 08
Euscaphic acid+Ver
L CsA 8.49+0. 81 10. 39+0. 86 151. 68+14. 48 185.58+15.42 1.22+0.23

Euscaphic acid+CsA
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&5 EGTA G RIXEFAHEIRTE Caco-2 MUY Or P, FI R, .\ THEIRW (n=3)
Table 5 Effect of EGTA on euscaphic acid in Caco-2 cell model Qr, P, and Ry, , ; values

- euill

Qr(pg) Or(pg) P,,x10"*(cen/s)

P,,x10™(cm/s)

RB*W\/A*»‘B
EDTA (A—B) (B—A) (A—B) (B—A)
%ﬂ%%ﬂ& . 8.23+0. 84 10. 80+0. 03 146.90+14. 91 192.92+0. 49 1.32+0. 13
Euscaphic acid
SRR +EGTA
Euscaphic acid+EGTA 8.97+0. 12 10.23+0. 57 160. 18+2. 15 181. 61+10. 25 1. 14+0. 08
R 6 pH (EXTEPEMHITE Caco-2 MR Or P, FIR, ., \ . (RSN (n=3)
Table 6 Effect of pH on euscaphic acid in Caco-2 cell model Qr, P, and Ry, , ., values
Or(pg) Or(ug) P,,*x10"*(em/s) P,,x10"*(em/s)
pH Rpaass
(A—B) (B—A) (A—B) (B—A)
7.20 8.23+0. 84 10. 80+0. 03 146.90+14. 91 192.92+0. 49 1.32+0. 13
6. 00 21.97+0.55 22.56+0.53 " 392.26+9. 86 ™ 402. 82+9. 38 0.97+0. 01
5.00 10. 06+0. 67 ** 9.03+0.43 ™ 179.63+12.50 ™ 161.28+7.59 ™ 1.12+0. 11

T4 Or(ug) (A-B)BL P, x107* (em/s) (A—B) 41AALL, ™ P<0.01,
Note. Compared with Qr(pg) (A—B) or P, X 107*(em/s) (A—B) group, **

3 itig
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