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B E B AR RREGE X e A DA T BT LA T A 60 TARINE BRI e . ik s AR R BRI 5
Tadt#E, KA Franz 7 b 3k, vA % 30 A8 €35 3 (HPLC) Ml 8 L 4% F B P B4R F #Ae L 69 T 48 h 69 R RGEE F (Qun) XS
FikBF (L) IEHRH(ER) A B RETF(T), F R AR EH B X (R ML MR AR BEAR R ) 09 A x D44 F
BB LR T mife 69 TR S E R RO E # vk, 5F A R A B AR i 9 4R T BB R 3T R EEAT LA . 2 R A DR R BEL ISR
AR AE i AR e BE A i AR R ) #2598 AN 255 B4R T 489 Qi 5 4 (334,44 +7.65) . (265.33 +7.54) . (249.12 + 6.60) . (202.24 +
24.55) . (274.30 + 17.12) pglem’;Jo o #| %4 25.07.21.62.19.73.17.31,24.86 png/(cm*+h) ,ER 5% 4 5.2.4.5.4.1.3.6 5.1, T % A
55.12% .43.73% 41.06% .33.33% .45.22% ; £ &5 T 89 Qun 2 #1 # (395.37 £2.90) . (285.13 + 6.69) . (298.26 + 12.54) , (272.26 +
13.32) . (338.70 £ 9.41) pglem’; J. % # 4 32.91,23.80,26.04,22.76.29.26 png/(cm?-h) ,ER 551 4 2.0.1.5.1.6.1.4.1.8, T2 % 4
25.54% .18.42% 19.27% 17.59% .21.88% , 15 7R Au Bl Ak b Yo &5, An A B AR i AR BR B398 Jn B 4% F Bomi b 09 T A0 B4R T 3849 Quss
(P<<0.05). Zit: R R 2T K ah AR 3 A0 2t 1 BomioP 169 7 Fe D4R F e i 0K, P s i B X 2.
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Effects of Cinnamon Qil in Different Drug-loaded Forms on Transdermal Absorption in vitro of Strychnine
and Brucine in Total Alkaloids from Strychni nux-vomica

WANG Yanhong, ZHANG Qunyue, QI Xiao, ZHAO Xueqi, LI Yongji, GUAN Feng (Colle Gm,
Heilongjiang University of TCM, Harbin 150040, China) é

)
ABSTRACT OBJECTIVE: To study the effects of cinnamon oil in different dr %muansdermal absorption in

vitro of strychnine and brucine in total alkaloids from Strychni nux-vgmica. fjo S:WTaKing isolated skin of rats as experimental
A t

nux-vomica. The effects of cinnamaqq oil di ug-load®d forms (solution, microemulsion, liposome, transfersome and
alcohol transfersome agent) on é%\‘ sorption of strychnine and brucine in total alkaloids from S. nux-vomica were
it

material, Franz diffusion cell was adopted. HPLC method was mulative permeation quantity (Qisy), permeation

rate costant (J,,), enhancement ratio (ER) and cumulative je ot rate (7) of strychnine and brucine in total alkaloids from S.

investigated and also_c red tal alkaloids from S. nux-vomica without cinnamon oil. RESULTS: Qi of strychnine in

forms of solwti i lsign, liposomes, transfersome and alcohol transfersome were 334.44 + 7.65, 265.33 + 7.54, 249.12
6.60, ; b5, 274.30 £ 17.12 ug/em®, and J,, of were them 25.07, 21.62, 19.73, 17.31, 24.86 pg/(cm*-h), respectively;
ER were”5.2, 4.5, 4.1, 3.6, 5.1, respectively; T were 55.12% , 43.73% , 41.06% , 33.33% , 45.22% . Qs of brucine were

395.37 £2.90, 285.13 £6.69, 298.26 + 12.54, 272.26 + 13.32, 338.70 £ 9.41 pg/cm’, and J, of brucine were 32.91, 23.80, 26.04,
22.76, 29.26 ug/(cm’-h), respectively; ER were 2.0, 1.5, 1.6, 1.4, 1.8; T were 25.54%, 18.42%, 19.27%, 17.59% , 21.88%.
Compared with without cinnamon oil, adding cinnamon oil could significantly increase the Qus» of strychnine and brucine in total
alkaloids of S. nux-vomica (P<<0.05). CONCLUSIONS: Cinnamon oil in different drug-loaded forms can improve the transdermal
absorption of strychnine and brucine in the total alkali in S. nux-vomica, especially in solution form.

KEYWORDS Total alkaloids of Strychons nux-vomica; Strychnine; Brucine; Cinnamon oil; Transdermal absorption; Different

drug-loaded forms
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HIIREE 72— RN AR RHE D) R EE (Cinnamo-
mum cassia Presl.) i T4 28 K 28 R IR S B 44
KA S PR REE RS, AR RN KB FE 5] k)
G UFE LRI RE L K AL, A 2 (R R 2 115 e
WA EHY, AWFSEHGE , WS B, L n] R 28
BEHVE Y B i T R AR E M 2E B Uk )
Sl U I CEL R A AR 3 AR A i AR S R 2 TR 5K
EHRC AR TR Y4 s iE , Bl s
PR R IR E M A SR 20 i AR SE SR T
PRVEEIX 28 2 255 245 19 E R 7 B s B R 5 ), TR
AT B LN T SR T BRSNS B R vk, I
SrmAAL T PRAEIRCEL B TAA | A% 38 A RN B 28 AR 1)
AT R8¢ T o ASSCHEBLIERE I, 55 TR 25 E
S PREE TG B Sl B R R ) T AR A i
FE WSR2, DA S48 & TR 28 Bz 45 24 Z 498 i g
N IhER 22 K 25 2 A ATF Y R R S I 458

1 #7
1.1 {88

LC-20AT 7Y = %0 A1 2 3% (HPLC) {Y , £ 4F SPD-
M20A Y — 4% 45 B4 51 4G 0 45 A1 SIL-20A 7Y [ sl i #¢ 2%
(H A HA F]) s FA-2004 B T3 M KA (IR
HBRZT]) s VCXT50 548 75 38 41 e # ##8 HIL (€ [5] Sonics
N I 750 W) s MSE-1600 % Franz 47 #0th . HC-188
Y375 J7 W S B AR (R e AE i R A FRA 7] ) s SHE- I
UG IR OK X 2 B2 5 G MR IR TR AR A A 5
EYELA 7Y Jiig % 78 B AN ( b % AR A B A Al ) 5
DF-101 B T FEa% OR MR TR A RAF]) o
1.2 #m5iRHF

| /
THER T 25 W A A IR T X L5
20090165) , £ By VT iR EE 24 RN 2 H AR AL

TN DARY) chyoSiux-vomica L. 1) T 1 i
A1 ] R BN BRECRE ) S

: =98% ) 5 THAR T . T R (o
B Ah 2 L E DF ST B , LS . B25064 . B25079, 4L i . 14
=98% ) ; T AR NH R AN (At 3 B R A W H R A FR BT
AL M4l 5 15- ¥ SR AR R 3R £ —WER (5 & Basf 2
AL ATl ) s KGOS (FE [ Lipoid 23 ] ) 5 AH [ B (1
T S AR AR A B A s B it o, Hofth i) 35
KGR, K R R I gk
1.3 i

HIEHSD KR, @ &M, MR (200 +£20) g, i
IR TTH B 25 R 2R S50 sh gy h o AR S50 sh A A e
AMIES o SCXK (H2)2013-004, 75 S % H WA 9%
W BRI T ARR K BURRL . ARSLig 2 BT I
2R 2F S By A PR P 2% 01 S WA A A BB
CRTERFLR AT FHER L) (2006 ) A HE
S5 B P PR At i g5 DWLL20151108001
2 AEE5HR
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2.1 HmETIE
2.1.1 HETE SERIE AN BT
B, I 6 £ 55 1 50 % £ (TG 7K £ BB il B A4 R 43 54
4 50% , A% ik A BRI , AN g £, 98 pH 2 5) [
PEMC3 U, FFIR 2 h, B I UEW, Dol [mT s 2 OB, 7Y
pH 2 10, =S H A I 4 R, A FF 2 BOR , J8UE [Pk 2
T AT BB 9 T B B4 1 27.66 % .62.78 %
() EH R T R

2.1.2 WHIMEEL  SRAE G IR & kil &, a7
Fe il g 15- Y2 Bt S IR 58 2 Wk - L E- A 2011
(VIVIV) . K&% i B 15-F2 L08R R 38 £ —WEg FN £ 1%
RAIMARMEMT, 25 CHUF, HiH34257,3:20.45 um
TRFLUEIEE , A5 5 W38 1 0 K AR ZRAZ I A A, 11000
r/min $5 FF 20 min, & F R 540K #EHL R, DL R
750 W [E] BR UK I 8 75 10 min, {5 FH0R48 8 12.7 nm . £
AYEFEE (PDI) A 0.043 A PAEETM ML -

2.1.3 AR B CRADEB 0L . A T5
K35 B g - T - PR R - 2 R RN 3:1:1:0.5
(VIVIVIV) o KRR EOR S BR8N | JIH 1 P | DR A 0
TEHR Y, i i = S H B LR, 50 CCOK TR IT e
FERAE Z AEBENRE I N — 2175 BH ()31 5 o 2 mli
FREN I ABEIREL 22 il (PBS) Y, 15 /K Ak iR 1 1

IR, =35 , (A Eh Ak 7 Ak A “i@

FrEEHLH, AR 750, (] &k K 8 7= Ak B 10 min, 13

0.22 um iHFLIEMT LI HE I Bl - B A
[+ 7|

5@ 1™ nm PDI 4 0.156 [ A IIAL 3344
4

MAR IR SRR . A7 iR
o U RERG-E R RS- PRI 3 1 L(VIVIY) o RS FRIBUR
S URwENE IR AR T AR, N e A
Vi 50 CORVR IR R IE % 28 Kl Z AR FOffRE I il — )2
75 W I, PBS /K AL TR G218 1 AT, = 7 , fof T
Al AL FE K AR L, BT U A M A BRI, DL T R
750 W [a] B8R K 4 75 40 FE 10 min, 35 0.22 pm BAL IE RS,
FE-HHiA2 4 103.2 nm  PDI A 0.232 AT IR W6 @36
B ECP T B
2.1.5  WHEMEEAL A SRR . b
Ry R 3G BB i - L T - A R T - 2 A IR BR A 32 1:1:0.5
(VIVIVIV) o K SRR ORI BN | JIH 1P | PR EE S 0
TN, I e S BE %, 50 CRKMH U e zE ffi 2
TERRTEIEE 1T il — J2 375 W ) g 25 SRR B i A
7% LKA, G218 1 AIE IR, Y3 , (50 A Ak
TEKAL L, & A D AN I A AR AL, LT3 750 W
(] B UK R 75 A 3 10 min, 3 0.22 um fFLUEIE , 1551
HiA% M 95.6 nm PDI A 0.143 A IR 15 7L #9155 B 5k,
i IR
22 BHETFHEMTHWTEENMHENEIL
2.2.1 ot A4 h Diamonsil Cis(250 mmx4.6
mm, 5 pum) ; Ji AR K B EE-7K (2476, VIV, 35 1.04% vk
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LTRAN0.15% — &) s Kl 1 K 254 nm; i i 4 1.0
mL/min; #:95 4 30 °C; #EFEE A 10 ul.
222 TlEME R ARECS BT i TR B S
LN A L I E AR 10 mL R, RIS L
mL & R TR 100 pg A7 120 pg FTR A X R uf’
o HORAXT BV R CEL 8 AR S SOl
1 R B2 OR 25 LR O Elﬂ'aiﬁﬁiiﬁtl&cm
E%uztifill&u& Elﬁf%l_ﬁii‘%llf({ﬁ $542.2.17 T
T RIS T, BT A RS e, 4R
WR IR IS AT, S T O B B[R] A 10,11
min 247, E T A9 AR B B RD R 12,53 min 2247, A RE b
U 2 ] K 55 AH AU =2 [] 43 B8 BE X R 1.5, JE Jo f PR R
THOE Zh AR A A 9 T I e T, e ] LR 1
223 ERMXRFR  OREMRBCDE 0K AT B S
LN S G IR e A5 2 10 mL R, AR A L
mL & 08 100 pg A7 120 pg BT A X RE L
W KB BBOZIRA R % 0.1.0.5.1.0,2.0.4.0,
6.0. 100mL éy\jzljﬁ?lo mL s i EER R 2 A
FELREST o  IRE B W10 pL i A B, 10 SR I TH
i\,uxﬂﬁ o R R SR A A bR (o) L UG TR R D0 AR B
(W) FEAT IS0 o 45 B0 . i 7 By [l 5 4y
Bk y=11 263x — 4 195.8 (r=0.999 7) ,y=23 070x+
11 313(r=0.999 8) , V£ [l 43 24 1.0~100.0 . 1.2~
120.0 pg/mL. 8% F 8 A+ 09 7 1y € R ¥ 1.0
png/mL, K FR 53514 0.15.,0.1 pg/mL.
2.24 KEHE BRI A XIS R (BT 1

RGN IELEHEREINE 6 U, 1L RIS /\o V‘,{v
BT BRI L A T e T AR A RS ElIJV 27%

1417 Jo o R 32 4393 R 100,120 ug/mL) ?" 2.2.1” 3 T p

(n=6), %zﬁumfgfﬁar m
2.25 HEEM q 2R e 24 h i H kT S A
T NG N S 522,217 T 6,335 4% P R

D7 oA T A, 25 R s, TR T AN 1 e T
FHAY RSD 43514 0.61% .0.34% (n=6) , £ W% )5 1% &
VR

2.2.6 FUEME  BUFE—A SR SR L A
WO, IR AR A T 2.4.6.8.10,12 h, #2.2.17 35
G UERENE C SR A, SRR, BT
i AL 1% 7 0 17 AL A RSD 4351 R 1.58% L 1.32% (n=
6) , FEIHFCRAE 12 h AR A2 .

2.2.7  WERAEE RS WRIBCC 0 BT R B RV ACEL I
PO (AR5 28.80 ug/mL Y7 18.01 pg/mL) , 43
FIMAAR 8y 3 i W B D R T R S
Xof HR GV W ( % - 23.04 . 28.80,34.56 pg/mL, 111
T 14.41,18.01,21.62 pg/mL) , #% “2.2.17 101 | {433 4 {4
HEREDUZE  THSE I G5 IR oK, DR T
(R - 25 8] i %43 391 Ry 104.15% . 101.75% , RSD 4351
0.28% .0.29% (n=9).
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2.3 {K5MNE B IRIKGA IS

231 REZRARFE KRB BTARSE B R
TR N3 B R A 2 AR BER K R B ek AT
YF 25 R TR IR T2, B AR R K R R
FA AT SR AR R IR AT B S 3t

2.3.2 M5 BOR i 2% hl’ﬂ&{ﬂiﬁﬂ%ﬁiﬁ%
400 0.15 mg/mL (1 PR VR TR [N - 2818 7K (80 :
20) %00 R GEBCHI L G TR AL s A e FE AL R
IS FRBUL T B0 5 mg, 5 R L g
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JEAA AL AR R AL AR A, A U, o) B
TIA PRV 940 198 5 48 7 S Bl o S (510 A PRV R Sk 8 )
BERRGE) , £ AR B B 7 BURD L 1) 7 A R v
4394 0.635,1.62 mg/mL. Ay # 8 Th 8 7 LA Y 7 i
JE VP 7 20 % ZBER A BRER K M BRI

2.3.3 AL B BRI EE M R B Franz 9 H 0D
By R R IR 0 R R 1) A & FH e ]
AR BORFE R 3.14 ecm?®, BT 5 mL, F7 ik HL
2 5O R . g = A A C“2.3.27 R
A, R RO e A . eI P A R
FIREFE T R, KT M (37 £0.5) °C, % St +
B3R 300 r/min, IRIGATFRE PR R RS, 0B F 1,24,
6.8.10,12,24 .48 h P32 i == A M B4 ¥ 422 O, i R
T SR TR BT B2 O, R IR 2 O, I I e
T, I HEE 1 mL &%, 34 0.22 umi%‘w'éﬂﬁ): $:42.2.17
TR s SRR e S A . AR R E 5 AR
BHEBRBL A R T R ﬁLE(Q)

Q: (CHV"F z C,V:)/A

K, A AR R SRR, VRSO R, VN
B iGi<n— 1) MBS BRERT, o N5 n ANIURE ST
DR P A 25 R I oM 2R i Gisn— 1) AN BURE pi T
T2 S R R 25 0 S i MR . LAAS [R] s [) 5 B O X et
[B] ()22 259 REGB E ML, FF b re b A, Rl
R B R R R RIS B B R R () .
Foe NGB B R E(KP=JJc, c L4
YRR EE ) G B (ER=J/Swum) « ;’é%ﬁﬁﬁi
(T=Q.xA/Q:, Hrf O LA ﬁ“’im ]

254 iEHI mﬂﬁﬂaﬁw R T 4

ik EB%Z?M mR:

HE)WZID%UZIDXTH@(T i) \{ﬁ{ﬁ>@ﬂ§@ﬁ§>ﬂﬁﬁ%
TR > > Lk >R, i Q- T %0, 24 h )R Y
QBN T 2% , IR M 2 15 24 h (B T30 AY J R ER
HEFT oK o AN R 2T 0 IR 5 4R T R
SR L TR SR I RS A B e 2 AR L2
1.%2.
H 2R 1. 3R 2 AT A1, SN PR T B, in A IR
AE B 38 25 R T e T RN S R TR Qe
(P<0 05) , PRIFETHG Zh 8% 86l 1 52 e B 2 3 T 17
T 2T W RR R 6 ER f 520 — 250, A 1 F, D48
T S < L0 ER> 7, Hodh Tk e
JAETRINHE T s i > BEAL 33 R > 2L > IR ok > 1%
AR > X B NN ) (P T > e aof 1Ak > g o {k > ol >
1% 3o A > Xof B 5 ER B K/ INHE P Ry 7 T > T A% 3 4 > 1k
FL > R A > AL 3 A 7 > WA 3 4 > IR o 44 > i
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e
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B2 MAFRRHAERXD I*JE:EH DERFREAFDE

T T QENES
Fig 2 Q of strychnine in total alkaloi @m
ica after adding cinnamo 01lﬁ ent drug-
loaded for AS
ae 1@ £ E DT MR D
BRI EIEFRNELE R (n=3)

Transdermal absorption in vitro of strychnine
in total alkaloids of S. nux-vomica after adding
cinnamon oil in different drug-loaded forms

(n=3)
BB Qssiy pog/cm’ Joy pg/(cm’+h) ER T, %
AINCHE)  82.15+7.66 4.84 13.54
AN 334.44+7.63° 25.07 52 55.12
il 265.33 £7.54° 21.62 45 4373
g itA 249.1246.60° 19.73 4.1 41.06
iBEALN 202.24+24.55 17.31 36 33.33
Rt Ik 274.30+17.12" 24.86 5.1 4522

X IR A, *P<<0.05

Note: vs. control, “P<<0.05
FL> ALk, fERAL LA N8R L AL A 4 Bk
T BEAG 3 AT S0 B T 1 T 1 B RO i
£, X AT e B SR BT T
3 it

2r 58] 2015 AF R E 25 L) (—30) AR, I R

FH AN 19 T BRI B A 3 51 R 2 -0.01 mol/L B At it
FRH5 0.02 mol/L Wi iR — S i S5 SR G 1M (11 10%
BERRVE 1 pH % 2.8) (21:79, VIV) , i Sl AR % €43 4%
i P P R, FLECHIERE R AR R . AXS %L
BRI A T, e AR B K (2476, V1V, &

China Pharmacy 2018 Vol. 29 No. 23 - 3187 -



F2 MATEHARXWAEREEERTFEHEPLH
TRSMNE BRI BAEIRAE LR (n=3)

Tab 2 Transdermal absorption in vitro of brucine in

total alkaloids of S. nux-vomica after adding

cinnamon oil in different drug-loaded forms

(n=3)
B Ossiy b g/cnt’ Jo, pg/(cm’+h) ER T, %
AIOHIR)  204.54 +8.11 16.20 13.21
T 395.37+2.90* 32.91 2.0 25.54
(&N 285.13+6.69* 23.80 15 18.42
i 298.26 + 12.54* 26.04 1.6 19.27
liZEIN 27226+ 13.32" 22.76 1.4 17.59
AL 338.70+£9.41" 29.26 1.8 21.88

T SRR AL, *P<<0.05
Note: vs. control, “P<<0.05
1.04% UK LR 0.15% = L) sl 45 BN, B
BRI ) 7 (e g A T IR B RE LR Ay B IR T
IFMEIFE 11 min 2247, PRI R 0T S - fn -1 1 7
R e JC T, I e s AT Sl AH
— FRAE A TSI 75 e WSO SR T, e IR 42 OB
XF ) BAT B RTE R RE ) L PRS2 A W IR 1 52
PR AEBRER K Ak K S XK 22 I 2 N R
SIUSIN—SEE A PR o (AN OB R B N
S5, LU OR 2 W Ak B2 L AR IR 4 Y 20 %
LB PR AR AR O,
w2 A i A i i A P R sz 30 ] 9 A 1Y
KM, ARG A RE W], A RATRhEES B X (R L

FU R B A (R 32 140) ) PR, OGS A9 57 9

EHERTF-A SN 7 B P47 35 i 2 R B ROR  HR DL
S AR AR B A2 *ﬁ%‘aﬂ%‘mﬁz
Pl o AR B RO AE 25 57 % BRI
TEr7. i RE d_: il 5 1 R R P G
T, WA R T B

g  JUPRT IR R RN 4 S A w1k [+]
Ao X L2 BTG PR R /N, E T B i T LI IR 2 %
P,

TRV EE T AL 3B ARG B R AT, AL RN AT &
FEARTENE: o B SRR | BEB L IR Il &5 v Tk
M CBE, B2 T A AR B o W BB HES R T R
B st B A T E AL A T)Z . HEMA
RO AT AR AR e M 22 G PRk R R o
AR BRSO SO 58 T ] 32 T8 2 R A T 0T
LB SRR . 25 ERTIR AR A] R IR
R4 RS R N S R A R R A R AR S
52 3Lk
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