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In vitro percutaneous permeability and skin irritation of gastrodigenin

CAI Zheng, HUANG Juan, WU Yue, GONG Yun, LIU Zhong-qiu
School of Pharmaceutical Sciences, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To investigate percutaneous permeability and skin irritation of gastrodigenin so as to provide the basis on the
development of transdermal drug delivery formulations. Methods The modified Franz diffusion cell method and the excised rat skin
were used to evaluate the percutaneous permeability of gastrodigenin. The effects of various common-used solvents, transdermal
enhancers, and particle carriers on the permeability of gastrodigenin were studied. The rabbit skin irritation test was used to evaluate the
safety of gastrodigenin solutions and their gels. Results Gastrodigenin was easy to permeate rat abdominal skin. The penetration rate
constant (Js) was 134.1 pg/(cm?h), and transit dose accumulated in 24 h was 3 mg/cm® The solubility and permeability of
gastrodigenin could be enhanced by 30% EtOH, so it was an ideal solvent for gastrodigenin. Improvement effects of the transdermal
enhancers (Azone, turpentine, and borneol) and the transdermal particle carriers (microemulsion and ethosomes) were not significant.
The skin irritation test results indicated that neither gastrodigenin soultions nor their gels exerted irritative effects to the rabbit skin.
Conclusion Gastrodigenin has good percutaneous permeability without skin irritation, so it is suitable for the transdermal drug
delivery in the treatment of central nervous system diseases.

Key words: gastrodigenin; transdermal drug delivery; percutaneous permeability; penetration rate constant; skin irritation

KBETEF7G (gastrodigenin) & KBk (gastrodin)
(TG, A2 AR oK R, 38 B O R R I
FEEME R, TSI R, H
ARG T AR KIRE TS, KRR ITK
VEPERESS, SRR METERY, RERE S RERTFCH
AR R PURRSE PRSI, 2L
M, Hastkso nE8, 3 a Rk CAEfmR -k

ks HEA: 2010-08-21

EEWA: EXRARREEIIHE (30902009)

E&REIMNY: % B (1977, 5,
Tel: (020)61648597 E-mail: caizheng2002@sina.com

@IHAEE X EK  Tel: (020)61648596 E-mail: liuzg@smu.edu.cn

VS TR SR AR RE S S IR YT
FBLALSEE SR S e, iR s R4
R INE S RPe ek U AN 5 NP E R /77 5 g S
AR EZ WG Y. RPTHEM, KR4 A RAER
VEFHIFTR], g2 25000, s S8 24 I P8 )
P, AHESR Y RAT LW BB RETT . R oT
BRI 5 /NS 231 i f (124.14) L fIR4 13 (155

LR 2N, [, YR, BIFSUTT I H e 25 RERIBT R



¢ ¥ % Chinese Traditional and Herbal Drugs 25 42% 25 23] 201142 A

* 267

T RKPISEE, (A TR — AN BEAR I 48
UL . RIL, ARSI RBR T T IR 3% R
PES R I AT 25 58, L s 25361 T
RASAAMAR -
1 UES5HH

UPLC i e A0 A (i (S [E Waters 7))
YB—P6 LS AR CREETT & = R
HIRAT]D; 5424 BEL.LHL (FE[E Eppendorf 23 7) );
XL2000 Y568 7 95 4H M A4 (& [H Misonix 23 7] )
BT21S 1773 M1 i+ Mettler-Tolepo A 7))

RIKF TG (BUETTRE TAR AR, TRy
Hh 99.8%); RUKME 941 CEEEEAT]D: L.
S A (i, KA AliK, HARmI4 4 7 bl

SD KR, HEME, fANiHE 200~250 g; Hivh~
F, MEMESER, 1ARBURE 2.0~25kg, Bl TEE
BERZZ LGBy o4 t, SHiFS SCXK ()
2006-0015.
2 HEE4%R
21 BRREAEMEL
211 BRI EE VA HUSD KR, WiSAR AE,
PR, MW ER BT R, /N0 Bl B BT B I AN
SRR KA Z, HAER R K e T%, T-20 C
AVRIRAT, 5o SEIHT T 2 U, AT
Hid)i o
212 RV HARE L RHSR I Franz §7#
TEAT BRI o W A B e 1) B2 JER [ T 1St 42 1 Ak
T2 I A M. AT B AR 1.77 cm?, R
HERACHENOR, BElath Ry 17.5 mL, $iidkik
T4 200 r/min, KiEHR (3740.2) C. mfhsgh
M 1 mL B B S TR T, 4T 1.
2. 4. 6. 8. 10, 12. 21. 24 h N2 EUEE 200
ul, RIS AR S AR B R K . AR S R
J5 R H UPLC e RIRTF o ik g, IFiH
LTI R B

C, xv0+n24:(ci )
%=k

KA Qu by t I AR A BBUE L i, Co oy t I A T IR
JEE RN EREART, Cy S t IR ) LA 5 BV B O B, Vo 2
W RARBL, VN RRRICRE AR, A S Bt R

PL Qn X PBIE I (] t HEATLRPERH, Frfs H Rt
RUNFRSBIE R Js), HLMIE R G i
1] tg, BIBEBREL (P) =JsICq (Cy ARSI T

Y FTEIR .

2.2 WK REREITH UPLC ENE

221 il Bi%Hh BEH Cig (50 mmXx2.1
mm, 1.7 pum): WA LfE-/K (251 97.5); #F
i 40 °C; MBI & 0.4 mL/min; A% K: 221 nm;
WEFERE 10 plo OIS N ORI Jor B 2%
1 B JPRAZs o i DA S SRR i ) i B LI 1, ik
WA TR HORE S e, 43 25 B B e TR 4%
U, AT R 2 mins

B
N
*
C
i
o \
0 05 1.0 15 2.0
t/min
* R TG

*- gastrodigenin
1 XRELTHESR (A). EA#HS (B) MR
(C) WBeiLE
Fig. 1 Chromatograms of gastrodigenin reference substance
(A), blank sample (B), and sample (C)
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Fig. 2 Cumulative penetration curves of saturated
solution of gastrodigenin (n=5)
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Table 1 Permeation parameters of saturated solution
of gastrodigenin (n=15)

WA Jf(pgem2h)  Px10%(cm-h ) tiag/h
Jig s 134.14+20.6 4.0440.62 1.0240.38
rl 256.8+17.4 7.7440.52 0.2840.21
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Fig. 3 Cumulative penetration curves of gastrodigenin
in various solvents (n=5)
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Table 2 Permeation parameters of gastrodigenin
in various solvents (n=5)

Wil Jd(ugem *hh) Px10%(emh)  tegh

K 23.5+27 5.87+0.67 1.06+0.85
10% 2 [F 26.7+3.7 6.68+0.93  0.52+0.40
20% £, fiFE 33.1+55 8.28+1.37 1.21+0.35
30% £ fiE 38.4+4.2 9.59+1.06 0.49+0.27
30% A i 31.4+31 7.84+0.78 1.06+0.24
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Fig. 4 Cumulative penetration curves of gastrodigenin
using various penetration enhancers (n=>5)
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Table 3 Permeation parameters of gastrodigenin using

various penetration enhancers (n=>5)

BRALHER] I (ug-em 2hY)

Px10%(cm-h™) tiag/

IH 12k 38.41+4.2 9.59+1.06 0.49+0.27
g0 36.3+2.0 9.07+0.50 1.31+0.23
FA TS 1 30.1+5.2 7.54+1.31 0.98+0.49
VK 38.6+4.4 9.66+1.11 1.52+0.34
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Fig. 5 Cumulative penetration curves of gastrodigenin
loaded in various particle carriers (n=5)
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Table 4 Permeation parameters of gastrodigenin loaded
in various particle carriers (n=5)

ESRE JJ/(ug-cm2h  Px10%(cm-h ™) tiag/h

[MEREPO 235427 5874+0.67  1.06+0.85
el 205+2.6 5134065  0.93+0.17
[EITTREN 41.4+51 10.34+1.29 0.5740.29
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Table 5 Results of rabbit skin irritation test (n=3)

AN [ 45 2410 1) B2 R B

é Aul il Y

Wl T 24 34 ad 54 6d 7d 8d od  10q TURRE
gl 0 0 0 0.33 0.33 0.33 0.33 0.33 0 0 TR
Vel 0 0 0.33 0.33 0.33 0.33 0.33 0.33 0 0 TR

3 it K, RIRTF I 32 B2 2 A8 Bh ik B 22 DA a4 i =X

RIREE 5 R RRF e o R N oy AL S
TR R P AU 2E o PR, AERRRTT
TGN PR B, LK 2 i R A R R 2%
1T 200 £, PR FHE R VERAAAE RN ZE e [FIRE
FVWN W g5 T T PN SEIN R 35 % (G
9 7.74 con/h, TR SCERIREND, RRRZ K158 R
B4 0.421 cm/h.

RUEAFRJFRIREE (MRS 4 mg/mL) KRR
ORI RSB R R B RN, B HBiE
REUEFHR BT, UL R R JC 38 RO B &
Fick ¥ Hoe . [ R bR 55 25 49) o s vk S5 J AR

LS

FELGTF b, 28 245 254 P I A5 SR AT P ol
Hoy NGB B gt ], m s s A AL 2 1
BTy, et it NBOEL R L, Xy
Yooy 7 REAT R i SR AR T EAC R LA
33 e PERED . (EAHIFSY S AW, % g2 L
I ORLRAARS RBRTF TG IR B3 T B 22 50
YEM o FUICIRIN, T RE T RBRTF JCA BB 3E Je
R IXEL 2 A F B RCR AN S . KRGS
A T B FLR IR AR OC, W e R
VAR, BN 25 5 R RE DA e B R



* 270

¢ ¥ % Chinese Traditional and Herbal Drugs 25 42% 25 23] 201142 A

HIF R o2t Se 2 ZihlRIAE I B . A ARy

R R R IV R OSE 2V E PR I B 12054
RER 25 (T DL DRI, A8 5K B TR R i
RBEAT B 25 DL RS AR By . BRI LE
N BRI 1 5 BB, DA & R T 5

EPSPNENES-SC I S IPN S EPIRSPN S

2 AR AL, HARS A8 Tt i, 5 1 i)

%o

BRI HRCALE, B ARAT AT PR BRG]

FIN TR . ABETEAREN], RIREF CiE B
AERLAF, FLIE BRI, & T4 % 20 B 2 ),
HATIRUF IR AR5

P

(1]

[2]

(3]

(4]

Ojemann L M, Nelson W L, Shin D S, et al. Tianma, an
ancient Chinese herb, offers new options for the treatment
of epilepsy and other conditions [J]. Epilepsy Behav,
2006, 8(2): 376-383.

M i, B B, X RIBON HR R R AR N
Wk [J]. Hh#EZy, 2007, 38(6): 4-6.

WA, A, M B OR T RURL TR bR HERT 5T
[7]. BARZIY 51K, 2009, 24(2): 105-108.

FIEF, WREL, BisE, 25 KERR K RBRECITrEH
FLERRIBETT [0 #EVHBERER 2224k, 1991, 22(1): 79-
82.

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

5Hp, RULRE, RITPAK, SR EE ORARE /N BUIKNZH 2
HOR IR G 2 sh 2B 5 [J]. 24, 2009, 40(3):
389-391.

AWt i RIKIIZIEIT (—) KERE KRB
AT B ES R pUsO AR [0, = RIS, 1979,
1(2): 66-73.

TR0, M RIRAIZGEIISY (2D RIRE KRR
AT O E RN E R [0]. = R AWESE, 1980,
2(2): 230-234.

T, TRIESE, REAENI, AF. RRAIEOIA (=)
RIS R R TC R BTR  HURR A0S ifn Hs )4
[0]. =M= 24, 1983, 4(6): 388-390.

B RIRER MR I BERE [3]. #Ebk2h%y, 2009,
12(6): 29-31.

Santos P, Watkinson A C, Hadgraft J, et al. Application of
microemulsions in dermal and transdermal drug delivery
[J]. Skin Pharmacol Physiol, 2008, 21(5): 246-259.

A2 2yt . AR R i M T AR AR R )
[S]. 2005.

EWER, BR P, MR, SR AR RE U X R RR A
HNFE W) 52 [3]. A A P B o B o R, 2010,
20(3): 39-41.

Subedi R K, Oh S'Y, Chun M K, et al. Recent advances in
transdermal drug delivery [J]. Arch Pharm Res, 2010,
33(3): 339-351.



