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Equilibrium solubilities, oil-water partition coefficients and in vifro skin perme-
ation features of two constituents in total alkaloids from Strychni Semen
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ABSTRACT . AIM To investigate the equilibrium solubilities, oil-water partition coefficients and in vitro skin
permeation features of brucine and strychnine in total alkaloids from Strychni Semen. METHODS  Saturated dis-
solution method was applied to determining the equilibrium solubilities of two constituents in ethanol (10% , 20%
30% , 60% , 90% , anhydrous ethanol) , trichloromethane, n-octanol and surfactants (0.5% tween, 0.5% sodi-
um deoxycholate, 0. 5% oleic acid). Shake-flask method was adopted in detecting their oil-water partition coeffi-
cients in PBS (pH 2.5,4.0,5.0,5.8,6.8,7.0,7.4,9.0). Modified Franz diffusion cell method was used for
evaluating their in vitro skin permeation features in PBS, 20% ethanol and anhydrous ethanol. RESULTS Both
brucine and strychnine showed the highest equilibrium solubilities in trichloromethane and the lowest equilibrium
solubilities in surfactants. The equilibrium solubility of strychnine was higher than that of brucine in ethanol
( >20% ) or PBS (pH <8.0), which reached the highest in 60% ethanol and pH 2.5 PBS, respectively. The

similar oil-water partition coefficients of two constituents, proportional to pH value, reached the highest at pH 9. 0.
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And they exhibited the highest accumulated transdermal absorptivities in anhydrous ethanol and pH 9.0 PBS, re-

spectively. CONCLUSION Solvent type has obvious effects on the equilibrium solubilities, oil-water partition

coefficients and in vitro skin permeation features of both brucine and strychnine. This study can provide a reference

for the bioavailability improvement of transdermal drug delivery and development of related preparations.

KEY WORDS: total alkaloids from Strychni Semen ; brucine; strychnine; equilibrium solubilities ; oil-water parti-

tion coefficients; in vitro skin permeation features
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Fig. 3 Equilibrium solubilities of two constituents in PBS

R AIRD, ST, LR TR P AF
VAR FE 435 R 0.48 ~9.04, 0.27 ~15.52 mg/mL,
TR BN W & 520 iR, (HX 5 & )
SRR B TR, 7E 60% Bk F ok M L
RGBT 20% W), i 7 B A R v T
BT, PBS pH {EX P R B A A — 2L,
Kb pH SN, RS BT RS R R TR
2036

=BT
i Nl

OB ON A

SR /(mg-mL)

B o R S S SO Sy S oY .|

Ert L 0.5%] 0.5% 0.5% z
A b ¥R R e i‘:ﬁﬂg@ﬁ&%* [

E4 2 MBaEGIBET RN TEEREE
Fig. 4 Equilibrium solubilities of two constituents in

organic solvents

BTl 7F pH (E/NT 8.0 B, 10 7 S s i i
T T AR T, A1 LI TG R 5 e R 1
WK Ry =Pt > IEEEE > To/K S > F G4
(nhi . ZARRRENFIAR) ; BR T 4E 0. 5% K41
fi il b I B TP = T T, AR
e E YR TR .

2.8 hAKoEAZHME R FRECD T SR
HpiE e, BT 25 mL i, BRI PBS
VSRS 30 min PR E R B, F “2.27 W
TS T, kg A, 15 Cpo FINE R
HC10 mL & FHEE M, A SE & PBS 1 F1AY IE
FEE, 32 C FHEBERY 24 h, 7T 2, #F
“2.27 mE RS T IR, CsRIETAL, 15 Cy
A DR I+ A9 T AE IESE B2 . RI) pH {H PBS
F I K S BE R P, AR P = Crypyy/Cy =
(Co=Cy) /Cy, BRWE S, hEWH, DT
B AN 1 T K S B R B AR A AR — 3, 1y
B pH (B34 fin i 5, i HLAE R AL, 7€ pH 9.0
RS, AN Poppn =9- 430 Py =9.431

10+
8t
& Of
4 —- LR T
5 — g
' i 3 ! 1
0 DI 3 % % 38 10
pH

B 5 2#HfEEEEM PBS HASMK S ERE
Fig.5 Oil-water partition coefficients of two constitu-

ents in n-octanol and PBS

2.9 RSNE R FE I
2.9.1 BRGNS KRS, LN E,
SR ERNE, O RBR T HARNRN, BT
ARRERK T, .
2.9.2 fRESWHIE R A RIS R SR



2017 410 A
$39% 10

TR %

Chinese Traditional Patent Medicine

October 2017
Vol. 39 No. 10

#78.0 mg, # T 25 mL 5, finA PBS .
20% L. ToK OSSR, WEmBERZIE, A
oo Hob, DB TH. LAY 7Rk S
0.127 4, 0.323 6 mg/mL,

2.9.3 KA B MRS K R BT R R [
FEBCR 1Y Franz §7 800 b, AR HOM Dy 3. 14
em?, PECEPRFLR 5 mL, fifi R Pk 2 T A 4 2y
%=, KIREZE SEEZ R, g oA
YW, WA 20% LR AEFRER K, KB R
B 32 C, #% 3% 500 r/min, T 1,2, 4, 6. 8,
12 hiE P 5. 0 mL ([A] I 4h 584252 S. 0 mL)
FeZ WA 50 CARB PRk ZE T, 1 mL IR

%, YEROHRS A, 78 “2.27 TR ST
S, LRI, THAE DT, LT B A
MERELR 0, AN Q= (VxC, +V3C;) /
A, Horb Q i AR R REE B, A A ME K
WA,V O WA AR, Y, IHUREIR AR, C,
N n AN BURE RTINS ORI SR, €l
Fi (isn=1) ABORE TN 32 W0 0 25 Wk
JBE o VIR LG AG Q XFssi) ¢ fER, FFaEAT 2tk
[, PR A oy i e Wliid R T, 5 R/
LR Q, NN Q =0, xA/Qr, Hrh Qr Rl
HWP R, 0y, N 12 h RBE S, S5R
WEL, E6~7,

F1 AREBEFIZT2 A EIME B R A 20
Tab.1 Effects of different solvents on the in vitro transdermal absorption of two constituents
HELG ALY [l )1 7 R? J/(pg-h™'eem™2) 0/%
pH2. 5 PBS BT (0 =0.877 6: -0.216 4 0.999 9 0.877 6 25. 44
+Hy T 0 =1.360 2t 0. 656 2 0.997 8 1.360 2 14. 89
pH4. 0 PBS T 0=1.2344:-0.766 8 0.994 5 1.234 4 33.79
+iy5 0=1.2739:-0.5559 0.994 9 1.2739 14.75
pH5. 0 PBS BT Q=1.3728:-0.401 1 0.999 3 1.3728 40.23
R R 0=1.57211-0.181 2 0.998 0 1.572 1 18.28
pHS. 8 PBS T 0=1.4398:-0.5216 0.998 7 1.439 8 41. 11
+ 1T (0=3.53800-1.227 1 0.997 6 3.5380 39. 61
pH6. 8 PBS IR T hk Q=1.62891-1.3029 0.992 2 1.628 9 44.73
Ty (0=5.0885-2.9425 0.9955 5.088 5 55.09
pH7.0 PBS BT 0=1.7621t-0.4859 0. 996 6 1.762 1 52.15
+ 1T 0=7.127 61 -6.356 0 0.996 9 7.1276 86.25
pH7. 4 PBS LT (0=1.9432/-0.5652 0.998 8 1.943 2 55.73
EROE Q=7.6458:-6.974 3 0.997 3 7.645 8 83.63
pH9. 0 PBS BT (0=2.2529:+0.2423 0.999 3 2.2529 67.54
+ 1T (0=8.2020:-7.058 9 0.998 0 8.202 0 88.98
20% £ I (0=2.8622/-1.8539 0.988 6 2.8622 80. 11
+HyT 0 =6.167 11 -5.910 4 0.974 7 6.167 1 72.05
Tk 2 B AR TF o (0=3.0953:-1.3743 0.993 3 3.095 3 88. 19
+ T (0 =8.088 41 -6. 181 4 0.997 0 8.088 4 88.17
9| —e- LT 100 p —o DERTHR
8l —a tHF — T
7L 80
o 6f
§ st 2 60
i Qi
% 4t 40
S 3
S
2 F 20 |
1 L
O 1 0 1 1 1 1
0 2 4 6 8 10 0 2 4 6 8 10

E 6 A[E pH EXT 2 Fp 5315 B IR S 22 B =S 0
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absorption rates of two constituents

HIH AT AT, TR RS B BT A B 7 i
MEASCH R AN BT g R AR, PIE B

pH

E7 AE pHE2 MHHERETRNEIN
Fig.7 Effects of different pH values on the accumulative

transmittance rates of two constituents
B —3, 5E AR R ARIR A T K Sl > 20% &

B > PBS, 1 HLBERLAWE pH ST Tk . Hor,
2037



2017 410 A
$39% 10

TR %

Chinese Traditional Patent Medicine

October 2017
Vol. 39 No. 10

MB35 To K L BEF pHI. 0 PBS B, WiE &R
THE R WcEaem, I HRTE BB ERN, FE
TR
3 Wigfngie

Vo e BE AN K 53 TE FR AU R AR 25 W BRAL 1 5 1)
TESHCTT A H AT T A U8 A
M K2 R BRTE e T, A Sl Rk,
VRN 250 E 7 Sk B R B R - %) T A
e AN 1V 7 L OIS N i AL B E Sy N T}
HARE S IA 5 WE KRR BOHIE, H
i T T A N R WO A B 38 1 TR
PIE RSN B AT SIMK L R4, A e
ARG . 25 BTk, ARSLE Al o SR+ A
B2 e 255 245 A 300 0] P JBE P el e KR Sl 7] 1) o A 4
&%

S0

[1] HERH4Ess PR ANRILTEZ M. 2015 4FiR—7
[ST. dbxt: sPEEERE AL, 2015 50

[2] £ @, %, #E58. SERTFEASITEIREERIT].
oS5G5 2R 4Rk, 2011, 17(13) ¢ 258-262.

(3] Jr 25, BRigdl, SRER, % ST AEYMA S XX
SRR 8 R 40T MM W A1 B B EIE T LT ] P R
ZiREF, 2013, 37(1) : 14.

[4] B, B %, e, % DERTEAEWHE SR
BB (e e g AR I BF S LT ). o I S 6 O ) 2 e
2012, 18(3) . 143-145.

[5]  ®SIR, AT, BTN, % DTSN3 E0
FUERELT]. kg, 2015, 46(11) . 1710-1715.

[6] Bk %, &, #EH, % DETHEKAHRED
RIAARIZ B2 A58 [T]. 2y, 2010, 41(8): 1350-
1352, 1379.

2038

(7]

[8]

[9]

[10]

[11]

[12]

[16]

[17]

[18]

[19]

PHEE, B W, THE, . DRI REK
R RSN TR AT (], 2522540, 2016, 51(4):
650-656.

TAH, B %, 3855, D82k BN e ik
AL SRIH[I]. hER 22, 2013, 38(7) : 1075-1078.
wiEE, Exi&, % M, B DTS AT IR
FARAEYR T VEGE Fl COX2 B A [J]. L& h
PE 2k a g, 2012, 29(6) ; 529-532.

Mo ZE, 2 &, AR M, AFE DERTFREE RIS S
2y Eh 12EWRSE )] hEGEE, 2012, 35(8) ¢ 1295-1298.
Hrik, kM, F OV DTS AT LIRS
HRMBIALHI BRI [T]. AR By 6 Jeik, 2012, 19
(23): 1771-1775.

kA, Dl WAk, &3 FE &S DT A S
Bl iRk sh g g dm s (1], gz, 2012, 43(11)
2158-2163.

T . A DT SR 4 A AR [ D).
B BRPEEZG R, 2012,

OB, BROE, 558 BTSN TN R B
PSR )], ThERiZiZeE, 2008, 17(12) ; 1053-1057.
Z W, &, T, VBE-1 AT AR AR K 5>
Be B0 KA e M g2 ()], hE B2
Zuik, 2016, 36(19): 1641-1644.

R S NN N <TIN N AT ) AR el o 2 2 A A
ST A S K A R B E [T ], B R R
#, 2016, 39(2): 145-148.

WAZE, Tk, WigmBt, 55 PRI OTAE AR S K 4
P 22 B0 5 S R RAE R I W i 9 [ 7). izl , 2012, 34
(10) : 1892-1896.

AR H, &M, BROAE, F ORI pH EX DR F K
Sre R BOAR SM 2 B W s R [T ], A AR BE 254 ]
2010, 28(5): 993-995.

2 &7, MR R, 3RS, 4 pH X IR TR ZR K ot
BB [T]. R 825 5 2 4k, 2010, 16
(14): 13, 8.



