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We have reported that the antinociceptive and anti-inflammatory effects of indometha-
cin (IND) ointments with 50% ethanol extract (G-ext) from Evodiae Frutus (dried fruits of
Evodia rutaecarpa var. bodinieri) are enhanced compared with IND ointment without G-
ext. In this study, the effect of G-ext on enhancing the skin permeation of IND was
investigated by using hairless rats in vitro and in vivo. The concomitant treatment with
G-ext (3% in ointment) clearly enhanced the flux of IND 2-fold, but none of'its three major
components (limonin, evodiamine and rutaecarpine) died. Thus, the in vitro enhancing
effect of G-ext on transdermal penetration of IND may be ascribed to another component(s)
of G-ext. The in vivo application of the IND ointment with 3% G-ext produced higher
plasma IND concentrations, but lowered the remaining amounts of IND in skin, compared
with those of the IND alone. These results suggest that the IND ointment with 3% G-ext
is useful as antinociceptive and anti-inflammatory formulation due to the pharmacologi-
cal effect of G-ext itself and the lowering effect of G-ext on the stratum corneum barrier
consequently increases in plasma concentration of IND.
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Fig. 1 In Vitro Penetration Profiles of IND through Rat
Skin after Application of IND Ointments with or without
50% Ethanol Extract (G-ext) from Evodiae Fructus

o . controi, m; 1% G-ext, A; 3% G-ext. IND Ointments (0.3g) was
applied to the full-thickness rat skin using saline/PEG400 (60:40)
in the diffusion cell. Each value represent the meantS.E. of 3-§
rats. Significantly different from the control group at”: p<0.05,”:
p<0.01.

Table 1 Effect of 50% Ethanol Extract (G-ext) from Evodiae
Fructus on In Vitro Penetration Parameters of IND

Ointment Js D Kp r
(pg/em’/h) (X 107cm¥h) (X 10-cm¥h) (h)
Comtrol ~ 2.77+063 218043  2.77£063 3.26+031
1% G-ext 321%056 279+038 3213056 2424033
3%G-ext 624022 325%150 624%022" 1.57%+028"

Js; penetration rate, D; diffusion constant within skin, Kp; permeability
coefficient, r; lag time. The parameters were calculated from the data
shown in Fig.l. Each value represent the meantS.E. of 3-5 rats.
Significantly different from the control group at *: p<0.05, ™: p<0.01.
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Fig. 2 In Vitro IND Remaining in Skin after Percutaneous Application of IND Ointments with or
without 50% Ethanol Extract (G-ext) from Evodiae Fructus

[1: control, B :

1% G-ext, - : 3% G-ext. The skin was removed from the diffusion cell at each time after

application of IND Oitment . After wiping off the ointment on the skin suface with absorbent cotton soaked in 0.05%
cetyltrimethylammonium bromide solution, the skin was then homogemized with 10-fold 60% mthanol and IND

concentration in the homogenate was determined.
different from the control group at ”: p<0.01.
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Fig. 3 Effect of 50% Ethanol Extract (G-ext) from Evodiae Fructus on In Vivo Percutaneous
Absorption of IND after Application of IND Ointments

1% G-ext, [Jil}; 3% G-ext.

[]; control, [

The plasma and skin samples were obtained at 1,3,and5 h after application of 0.3g of IND ointment. Each value
represent the mean+=S.E. of 3-5 rats. Significantly different from the control group at: p<0.05,”: p<0.01.
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Fig. 4  In Vitro Penetration Profiles of IND after

Application of IND QOintment with Each Component in
50% Ethanol Extract (G-ext) from Evodiae Fructus

¢ control, m; 3% G-ext, & ; 03% Evodiamine, ® ; 0.3%
Limonin, ¥ ; 0.3% Rutaccarpine. IND ointments (0.3g) with 0.3
% each component of G-ext were applied to the full-thickness rat
skin using saline/PEG400 (60:40) in the diffusion cell. Each value
represent the mean+S.E. of 3-5 rats. Significantly different from
the control group at " p<0.05,”: p<0.01.
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Table 2 Effects of Components in 50% Ethanol Extract (G-
ext) from Evodiae Fructus on In Vitro Penetration Parameters
of IND

Ointment Js D Kp z
(pg/em¥h) (X 107cm?/h) (X 10“cm¥h) (h)

Control 290026 290%029 290026 233+0.10

Limonin 1 059 3754007 3124059 178%0.03"

(0.3%)

Evodiamine 5 o)1 (26" 440£029° 3924026 1514010

(0.3%)

Rutaccarpine 3 374019 3162031 32740190 2124021

(0.3%)

Js; penetration rate, D; diffusion constant within skin, Kp;

permeability coefficient, r; lag time. The parameters were calculated
from the data shown in Fig.4. Each value represent the meantS.E. of
3-4 rats. Significantly different from the control group at”: p<0.05, ™"
p<0.01.
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