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Diosgenin Disposition in Rats after i.v. and p.o. Administration
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Summary: To elucidate elimination kinetics and skin disposition of diosgenin having several use-
ful physiological activities and cosmetic effects on skin, plasma levels of diosgenin were followed af-
ter intravenous injection and oral administration in rats at the beginning of this study. Diosgenin
was suspended in 1% polyoxyethylene hydrogenated ricinus solution. As a result of intravenous
administration, the concentration-time profiles of diosgenin were best fitted to a one-compartment
model. A good correlation (r=0.980) was found between the area under the plasma concentration-
time curve (AUCpo) and dose after oral administration of 25, 50, 100 and 200 mg/kg diosgenin, sug-
gesting no saturation took place in the elimination kinetics. Furthermore, the elimination half-life (£14)
was very long (19.2-23.4 h), and the absolute oral bioavailability was very low (3.1-6.3%). The di-
osgenin concentrations in skin 6 h after oral administration of 25, 50 and 100 mg/kg were 1.12, 3.65
and 4.43 pg/em?, respectively, suggesting that diosgenin was distributed from systemic circulation
to skin. Oral administration of diosgenin may be useful to obtain cosmetic effects on skin.

Keywords: diosgenin; intravenous administration; oral administration; skin distribution; LCMS
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1. HELEREY

54 F A = & Sigma-Aldrich (St. Louis, MO,
USA) LOEALZ RUFFIFL vk
< Vil (HCO-60) EH®EY I AV (GER) X1
frE SR RY PSRV E F—F b Y AEIT
BAE (HE) X OWALZ. 6-AFAF 14 X5 =
YBICZOMORIIEIFOEHMIETE (KIR) XD
WA U7z, Mk Wistar 5 v b (1084, 1A 246.6
*99g) ZHA SLC (IE#2) L OMEALZ. SR
AT EHNCHIRS ¢, WV KREB Y EREHREH
K DOIREZ 472 O B IRV KT P SE B PEBL 5 12 HE
o THEBRET o 72,

2. TAFRFZUBREROBREBE S &

1.0% @ HCO-60 % & S 7= LB AIRHIZT 4
FAS = EEML PT1200E (Kinematica AG,
Littau, Switzerland) % fiv»C 25,000 rpm T 1 %
R S 7z

F A& RS = G SR IE#E RO R Y b
VEZ—)F MY ATHEEL . BEIRIEES S5
T, F4 4+ A7 =5, 10, 20 mgkg & ENLFh
FREHR & Db L, 5% SIRME TR 2 M I
&1z, DL 24 BERT 20T 96 W F TRFHR
LM ZT o7 Tz, BORSERTIE, 74
F A5 = 25, 50, 100, 200 mgkg %5 L7z,
RIS S Tz 2o M IR, TR
24 W T LI 120 W E CRH#ER L DV Rz {7 -
7z, HoNMEY Y7, 3,000xg, 4°C T 10
GRELSMET A EICEDHWL, Fa kRS =
VIR A ERYT S5 FET-30°C THREL.

FA A AT VRS 6 RERRICT v bR B
L7z b #R TR 2 RN L7z, BRILL 725
L TR THICHBEL, 743 ATy = VRE
ERTHET-30°C TRIEL .

3. MESLIVEBROT 4+ RS BEDAE

E

MWEENPSDF 4 F A5 = VHIIE, A% 7=
T 14 VORTEX-GENIE 2 (Scientific Industries,
Inc., Bohemia, NY, US.A) TiREITHIEICX
o THFo 7z BRRBRIE A 7 7 — Vi TRl A R A,
15 B VORTEX-GENIE 2 CiR& 9T 52 &2k o
T ET o 7.

i L 72308HE 15,400 X g, 25°C T 5 4Bl
BEL7=0b, RiER S, BEKAI T CRRE L 7.
LG A Y /= 10 mM BT v By
A (9:1) WHCHEMLZ. ok, PERELEY
BELTE-AFAFA4FAY =% 1 pg/mL & 7%
5 EIIHEMAL, LCMS ORFE L.

F4F 25 = v oEEIZi: LCMS (LCQ DECA
XPFPlus Thermo Fisher, Waltham, MA, U.S.A.)
2L BEAHIZIZ7TE RS MYV 10 mM B
7 >E=9 A (9:1) Bk, 55 51%TSK gel
ODS-80Ts 2.0 X 150 mm (TOSOH, HH) #JHw,
FiRTHE 200 ul/min (2 THEEL 72, 308HE 20 pL
FTOWALZ., FA4FAF = Vidm/z 258 DY A
B bS5 HE LN —2% T2, 6-AF
WFAZARTF =2 idm/z26T DR A7 b7 T4
LFofEohizv—2r 2Bl L7,

B R-E B
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Diosgenin

100 o
; “
03 r:;{ f
{/\})%ﬁ;
04 . PN
f%?h
40 NN
Q
g
b 528 TR 1020
472
g pido 4 |
"D . .
S 6-Methyl diosgenin
w00 )
B 100 o~
= T
"6 3{3* I\% i\"‘/
Q—': 3 f»“'“\‘, A A
501 o~ ! ')i\"!" ,gww.v,\
; SRR
40+ Ee \/»‘QTJ
3 roe "3k :
3 341 451 558 272 850 1ags WA
E*’ T xi : ; ﬁ :‘*; é; T %5‘ v oy g,}zm i t BN R ', ¥
2 4 & - W 12 13 "y 15 -
Time (min)

Fig. 1. Chromatograms of Diosgenin and 6-Methyl Diosgenin.

TaBLE I. Pharmacokinetic Parameters of Diosgenin after Intravenous Administration to Rats.

Parameter Dose (mg/kg)
5 10 20
kel (h™1) 0.0331+0.0110 0.0393=0.0142 0.0354 £0.0037
Co (ng/mL) 634423 2243 +672 2862 + 582
ty2(h) 23.4%+9.9 19.2+5.5 19.7+1.9
AUCiv (ug-h/mL) 19.4+£9.8 60.9+9.3 82.0+21.8
V (L/kg) 10.8+6.7 45+1.2 7.2%+15
CLyo (mL/h/kg) 338+221 16724 257 + 66
MRTiv (h) 33.7+14.3 27.6%8.0 28527
VRTiv (h?) 1291+1143 815424 815+148
Mean=8.D.,n=5.
10000 1 10000 1 -+-25mefkg
-+-5mg/kg -8B 50mg/kg
- —8-10mg/kg —4-100mg/kg
»é‘ | —#—20mg/kg = ] ~8-200mg/kg
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g H
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Fig. 2. Mean Plasma Concentration-Time Profiles of Fig. 3. Mean Plasma Concentration-Time Profiles of

Diosgenin after Intravenous Administration
to Rats.
Mean+8S.D.,n=5.
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Diosgenin after Oral Administration to Rats.
Mean+=S.D., n=5.
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TasLE II. Pharmacokinetic Parameters of Diosgenin after Oral Administration to Rats.

Parameter Dose(mg/kg)
25 100 200
kel (h™1) 0.0338 £0.0067 0.0388 +0.0068 0.0457+0.0071 0.0432+0.0117
ka (h™Y) 0.327 £0.068 0.863=0.795 0.342 +0.094 1.481+0.679
AUCpo (ug-h/mL) 28.9+15.0 56.5+11.5 7156175 112.3£53.7
tmax (h) 8.01+1.74 5.92+3.66 7.16=1.98 2.78+1.05
Cmax (ng/mL) 729 = 346 1709 +£370 2321 %376 4111+ 1570
MRTpo (h) 33.7x7.1 289%=45 255+4.4 25054
VRTpo (h?) 975+413 T27 + 269 519+165 607 =228
MAT (h) 21.3+7.1 16.5+4.5 13.1x4.4 12.6x5.4
F 0.0633+0.0330 0.062+0.0126 0.0392+0.0096 0.0308+0.0147
Mean£S8.D.,n=5.
6 1 {0 -
70 A
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Fig. 4. Mean Skin Concentration-Dose Profiles of
Diosgenin 6 h after Oral Administration to
Rats.
Mean=S.D., n=3-4.
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Fig. 5. Mean Skin Concentration-Plasma Concentra-
tion Profiles of Diosgenin 6 h after Oral Ad-
ministration to Rats.
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