¢ %% Chinese Traditional and Herbal Drugs 38 474 28 158 20164E 8 A * 2635 -

EF E M5 5 e & B IR IMNE R R

HTJE)J@ 1,2,3, ]E] H}] 1,2,3, 7% HEEJ 1,2,3, 5{'& éj’_ 1,2,3, ;g_\ £1,2,3, _]— ﬁ 1,2,3, i’ff&“” 1,2,3,
77% 4 1,2, 3%

L VLRGN R A R AR, 1Lor Eis 222001

2. hHIZE AR RO E K E AR E, VLR Ea# 222001

3. W GEREURS RO ROR S ALE, VEo ERHE 222001

% E. B8 SA VPR SO S 10 S B 1 R SIS B WRIBUSR, h A BB T 2 T R AR AR ANBIE B ) 2 7 THIK SE G
Wl . 5k DL AR U B R R AR, SR 5 B Y Franz 4 BOMREAT 38 B WBGRES, 1 25 i S S eI A & s
PO B B Jok ity B AE 9 HPLC FRGCEIRE, 0T HR SIS SR AR B E AT oy 700 (PCAD; JLIRIfE St 5 &3 s
A RIZGMAL YV, SRS IR, N PCA 1:3R18 PCA a1l s d5eo LA 5 vids B WO B AT 2 AR
WESNBIE SN I F AT SR R SRR AL N HEAR RN E BSOS AR T G35 B, AT 25 AR INE [ R /&
T SR, AT AT AT I BAUE I 5 3 R K YR R T . i RIS (M it
JREHEARARSL 37 OB T f . PCA SRR h 2448 B 45 247 s A S8 B RS S 36 R AT B

FEER: SRR SRE s F T ANE R HPLC; $RYUEN; BiEsh s AjETT

PESES: R283.6 NHEFRERS: A NERS: 0253 -2670(2016)15 - 2635 - 06

DOI: 10.7501/j.issn.0253-2670.2016.15.009

In vitro percutaneous penetration studies of Jinhuang Gel based on principal
component analysis
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Abstract: Objective To comprehensively evaluate the in vitro percutaneous penetration and provide the experimental basis of in
vitro kinetics for new drug development of Jinhuang Gel. Methods The skin penetration of Jinhuang Gel was investigated through
in vitro excised rat skin using the improved Franz diffusion cell. HPLC fingerprint of receptive solution and skin retention was
established and analyzed using principal component analysis (PCA). The common peaks of HPLC fingerprint between Jinhuang Gel
and Jinhuang Ointment were selected and each area was calculated to obtain the PCA biplot. Paconiflorin as a representative of
common peaks was used to investigate the in vitro permeation kinetics. Results The results showed that the PCA biplot based on
common peaks areas displayed that the global in vitro transdermal absorption effects of Jinhuang Gel were significantly better than
those of Jinhuang Ointment. The in vitro transdermal absorption of paeoniflorin followed zero kinetics, and the cumulative
permeation amount, permeation rate, and skin retention of paeoniflorin from Jinhuang Gel were superior to those from Jinhuang
Ointment. Conclusion Jinhuang Gel could improve the overall effects of in vitro percutaneous absorption. PCA is an effective
means for investigating in vitro percutaneous absorption experiments of Chinese materia medica for transdermal administration.
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A-reference substance B-Jinhuang Gel sample C—E-skin retention samples in blank group, control group, and experimental group, respectively;

F—H-solution in blank group, control group, and experimental group, respectively
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Fig. 1 HPLC of receptive solution and skin retention at 24 h time point

W KSR RIDOM B2 1.00 mL, 25 mL
s, IMEERZIE, wA, AT EREE
h9.2 pug/mL IR FEH IR o K 35 R 9.2 pg/mL X
WAV 0254 0.50. 1.00. 2.00. 3.00. 4.00 mL,
B S mL s, NERERZIE, Y, BJAAT
IR0 046, 0.92, 1.84. 3.68. 5.52. 7.36
pg/mL R 250 B S DAAT 2T I A
AR (XD, WEMBIPARE (YD) HEATZPERIA,

AR Y=13.932 X+0.563 6, r=0.998 8, %
BRIATHEAE 0.46~7.36 png/mL ZeE K R BT

254 FESEERES HL 9.2 pg/mL AT 25X
WIRIERE 10 pL, FAREFE 6 I, ATZFFIETIAN RSD
M 1.27%.

255 FRoE A MU RORE IR R R B AR S
24 h BCHRE S IERE, REUGEERE 10 pL, RERE
12 h BEFE 1R, 3d IUGE 6 WK, 45 BoRAT 254
oAt = B A AR SE AR RS, S BB Rtk
W FEAS 24 h BABCBRE S AT 25T AL RSD

53504 2.13%H1 2.26%

2.5.6 EEMRE % “2.47 TR VLRI 4
RS, AT 6 4, 2 lidERE 10 pL, 251
KU 1-B 15 AN 22l o o ik I T FLK RSD 3
/N 3.00%, HP AT IR RIFL RSD 4 1.77%.
2.5.7 nkEEICRAES K4l 24 he A BBOR
RA, AFEA RO A H o BT 210 TR
I AR, Bohl s AT 0.46.
0.92. 1.84 pg/mL & . & 3 AR IREE X
WSS 3 4y, HERE 10 pL W5E, R RICR 2>
24 105.7%- 103.2%-+ 99.7%, RSD 4354 2.17%-
1.78%. 1.43%.

2.6 HUEALIE

2.6.1 PCA {E58HUASNG B SEB 5 ¥ HPLC
SE I, XTI B R i R 34T PCA. 16T
HH 4 R RN 4 U B 24 h IR R) A HPLC £8 3% & 1)
CSV &b, AR5 CSV Hdfiit R #ff:
(https://www.r-project.org/) #l PCA 125, 43| PCA



* 2638 ° e 3]

Chinese Traditional and Herbal Drugs

B a7 F15H 20165E8 A

370 K. PCA 1973 - FME S b B < SR 41 AN
< IR AL RSO S B D B A B4 S 58 42
T (I 20, B s BoR g sl 8 2 o e AE I
WL FEAE P AR R, L HPLC Fir 2B
IR 225 2

A 64
® L
w G
4_
~_~ 2_
X
o~
o
2 04
(9]
O
(=™
72_
_4_
,6_
T T T T T T T
-6 -4 -2 0 2 4 6
PC1 (81.90%)
S ZE N =91.57%
B 44
2_.
s
b=
v_: O- E
&
O
=9}
_2_
_4_

—4 -2 0 2 4
PC1 (82.31%)
R TrE S =93.35%

Pl A 1A AR L ANRER, R
Each point in the plot represents one sample, same as below
B2 KBS (A SRS (B) HPLC 54 E
EHIRER PCA
Fig. 2 PCA score plot of HPLC fingerprint data from skin
retention (A) and receptive solution (B)

5T HPLC [WHREAE 1% Pl 062 15 U DR B B ) A2 55
SEA YIS, T NSRS s, VT
B s B AN [V RE bl 2 ) 2 ) 2 S p k™Y, A
S A B 5 4 BT 24 b TR) A5 PR R RN
Bk B RS AR s i i R H T 15 AN IEH Y
W (B 1-B), % 15 AN 2544153 16 L 3
LG ERER ZiZHRE S . SRR IR S 2 T LRE

() 0T 06 R B N 0], HEBR 2 I RE i (i i T4 S5 1)
LA TP XTIX 15 AN AT 24 53V (1 Ve T AR 4
AT PRUEA AL R [ARME A = (VTR — 12517
PR AZIN A EZE ], SR IG S hnrEAb A B £
Ve R NAS BT PCA, 3R HL 4 i ki A4 2
BAERWOR S P B AR R K PCA #ifar 18] (&
3). PCA 84 P ELWTE S 1 o H 45 3064 20 el 4y
WS Py Ut T R AR 1 5 4 i P 2 AR e A A ) AR R AR
1, W& 5y W IR TR 4 BRI 21 1E A
KRR Ry, B4 i B 4 25 A o) TR HE AT S 35UR
ETEmaEd: Hoh, SRR EE B R
1t Hag i AHARL, 0B - W T R AR B 2y m) AR IX 2 A
FRor 7 AR RE, HLA W R AL S I AR BL I 4
H8F K BURFAIE o

A 44

~ SR
~ S

R (9.7%)

j_
Al

PC2 Jj %

-5.0 25 0 2.5
PC1 J5ZETTHR% (81.9%)

o)
)

BRE (11.0%)

T
g

PC2 1%
|

-2 0 2
PC1 J5ZTTHRE (82.3%)
A3 A _EAHSR MO A b, IEAH OGRS B s OB e )i
AKX 2 AN TR A )
The variables on the space are closer together with each and the
degree of positive correlation is higher between two variables. The
distance from the origin is farther and the variables are more fully

explained by the two principal components

3 KEKHEHMA (A) SRR (B) HAHYEAS
U B9 = B 5 3 A 8 7eT
Fig. 3 PCA biplot of common peak areas from skin

retention (A) and receptive solution (B)
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Fig. 4 Q-t curves of paeoniflorin from Jinhuang Gel and

Jinhuang Ointment
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Table 1 In vitro permeation Kinetics parameters and skin retention amount of paeoniflorin

24 Osi/(ngrem ) BB 1T r JJ(ngem >h™) Os/(ugrem %)
S M 10.461+0.892 0=0.456 2 t—0.469 6 0.998 0 0.456 10.891+0.785
S 6.92140.589 0=0.25651+0.824 7 0.996 2 0.257 1.82140.259
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