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Comparison of in vivo pharmacokinetics of three constituents in Sishen Pills in
normal rats and depressed rats
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ABSTRACT: AIM To compare the in vivo pharmacokinetics of three constituents in Sishen Pills in normal rats
and depressed rats. METHODS Twelve rats were randomly assigned into normal group and model group, 6 rats
in each group, all of which were given intragastric administration of Sishen Pills suspension (4. 63 mL/kg). Blood
collections were performed at 5, 15, 30, 45, 60, 90, 120, 180, 240, 360, 480, 720, 960, 1 440 min, LC-MS/
MS was adopted in the plasma concentration determination of psoralen, isopsoralen and schisandrin A, plasma
concentration-time curves were drawn, and main pharmacokinetic parameters were calculated. RESULTS  The

AUC,_,, AUC_, of three constituents and ¢, of psoralen in the model group were higher than those in the

max max

normal group (P<0.05, P<0.01), and the #,,of three constituents in the two groups demonstrated no obvious
differences ( P>0.05). CONCLUSION Psoralen, isopsoralen and schisandrin A in Sishen Pills display higher
absorption degrees in depressed rats in vivo than those in the normal rats in vivo, while elimination degrees exhibit

no obvious changes.
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RS H IR MRS AR IE AL« PH
FESCHR” AR, DO AL AT e I B R AT 8
MINARARZS, sh¥ e g R it | Jy b b5 g A
RS FEROTAMET IR . RAMTIER . TR T
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1.1 ALE  Agilent 1200 =580 A 354X, B E
API 4000 LC-MS/MS = & PU 2% AT i 3% 1% ( & [
Agilent 2y ) ; MS105 ¥ K ¥ ( Hi + Metiler-
Toledo /A F]) ; Centrifuge-5417R ¥ 7R B5.08L  (f [
Eppendorf 23 7] ) ; Advantage A10 #RZE/KHL (35 [
Millipore 23] ) ; MIX-25P JEIRIEA AL (HLM K BK
I8 B2 A]) 3 Labeoneco B0 ¥ 4 AL (25 &
Labconco /A H)) ;3 RE-52CS B 78 &AL (b5
HEAALERT ) .

1.2 &EAB5HH RWEZE (K (5 171001)
AERE (EREP) (A5 180404006) . FLBE T (%
Hil)  (#t5 170513001) . RAHE (H)  (HT
160623) . KA (£#%) (4t 170520001) K
TFALR R B2, QITHE T E B 2h2F Al
FATR 20 5k A5 % I IE &, RS (P E 258
P, XTIRAANEIER (5 17092820) | FAbE
JEE (#t 5 18062010) . H BE FEEH (4t 5
17021905) 404 T ji &8 = B A= MR A R A A
4 =98.5% ; Bagme (4t 100126-200402 )
W T 2 s e S B, S =95% , DU
JURRAE 2015 4ER (R 258y by |, kb e
JE. WE, AT, REE, KELWHH 4 -
2:2: 12, ERAGMH 10 55 75% LB i
30 min, FIEAZEL2 h, & PN 8 £ 75% £
WAL E 1 h, & IF U8, V80 48 2 0Bk,
-20 CMRFE, 1100 g 254 45 2 785 mL, Ri%F
I mL 258 1.4 g [R5 (5l & aIRR . =
WEIRE, KW TER 1.60, 1.36, 0.65 mg) .
Al G0 B E Merck 2N ; K HB4LIK
1.3 4 SD KWK, MM, 12 J, ki &
1110

(190+10) g, HrgHER2ZLE Y o4t shy
AP ATIE S SCXK (F5) 2019-0001, 523 i K
BAEM MR 1, e 12 h BRTH, ER
(22+2) °C, HHEBHEYK,
2 HESER
2.1 &it, Rit4M  ACE Excel 3 C,-PFP (i3
(100 mmx3.0 mm); WA 2 IE-0. 1% H R
(36 : 64) ; R 500 wl/min; FE¥E 40 °C; &
TR ESE, ZROVAIEA (MRM); &%
4000 V; BRI 400 °C, FiESELE 1,
1 BEERAFRESH

Tab.1 MS parameters for various constituents

o ESRia HMET FET O ML RHE
5N m/z m/z  WJE/V HE/V

e E [M+H]* 187.0  131.0 84 35

SAEIRR [M+H]* 187.0  131.1 81 32

AR TR [M+H-H,0]" 415.2 384.2 112 30

B (IAR) [M+H]* 248.0  121.1 80 20

2.2 miRHE WERBGMIER . SAMEIEE.
FOR - B G R S A A, OB A R E R R
2.07, 2.14, 2.00 mg/mL, LA Jg BRI FH T
MiRE, PRG BE PRI A MRS fE, L)AL 100 ng/mlL
MR

2.3 S BAZAE  H100 pL 2SI, A
10 pL AR, TRHEIRSI30 s, A 800 wL 4R
g, ¥&3% 3 min, 12 000 r/min #5.L» 10 min, H
700 pl W5, 40 °C F RO, A 100 pL
50% 2 JE S, Y£%% 3 min, 12 000 r/min &5 .0
10 min, HU5 pL ISR,

2.4 HEEER b REARAE  KEIRATT R
BEAL A S 204 TE B LRSI AL, Bl 6 K, IEH
Ao 3 W, BRI SR, IFAE 21 d W2
10 APRR 7, AARAE R, K, WRERE. &
AR NG, 4 CukoKiETK . AL S min, R
R 6 h, KPR 10 min, ARG A S H 0
FAER TG, 55 22 RKRAS & AR2EK 12 h,
BEH 4 T Mo AL TR B W 6.48 g/kg (AP
4.63 ml/kg) , THARIMGZ)E 5. 15, 30, 45,
60, 90, 120, 180, 240, 360. 480. 720, 960,
1 440 minfRIEEUMAS 27 0.3 mL, B TR EP 4
H1, 4000 r/min 8.0 10 min, B EJ2 MFARAE T
-80 °C UKFH P 1FI

2.5 ATAFEE (R 3 EEITR,

2.5.1 WEAHFESEE R RUAE A N M TR 457 2
2% FERHATRGE Y 3 d Ji, A HETSCER, KRR
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K18 h, & HATREAFEA 1M 2% B &, BRI R BAKIEFER | KPS, BEHSS

Uiz, 4 h, a2 h 2 K SSHfi
SREE RS, THREARKIEFER, AXCHEIKIEAE
= [ (HEMEHEAER) / (LLKIHAER +RERE N AE
7)) | x100% ,

2.5.2 WZSiE  SCET S R ETR R BRI
RE T HGE W RS 1 h, FRAK, T8, mBHh
50 em, PEEVR B AYLUAE TG, IR 580 25
A~10 emx10 em /N #%, A S min N KB =R
DL b O TR 0 07 M BOCR K A58, 01 RS A
148 DRREOETRAE 1 em DL ERECH I H S
gy, B — WA 1 oy, SE R o R AT SRR A
i

2.5.3 RIAEKSLE:  IEASLEET 1 d KR T
Wik, B HIA (24+2)°C KA IR R B E,
VU BN RE fih A A RS, 15 min S5 B, 8 CRE
e, AR RO R, W HAEM R ST
KEGRIAPFEVK 5 min, 1RG4 min KA S E]
(R BUAT Sk A i th oK, SRR, m sl

BEAE (P <0.05, P<0.01), A 3 E it K
(P<0.05), W@, W2,

x2 FHARITHEIWER (xxs, n=6)
Tab.2  Results of behavioral tests for rats in various
groups (x+s, n=6)

S IEHH AL
WK IHFER /% 91. 18+0. 99 53.64+3. 54 ™
KA/ 5% 118.20+6. 28 95.33+3.79*
A/ 58 25.00+1. 24 20.00£1.51*
ANt E/s 54.67+4.48 82.50+10.24*

ESIERWALE, * P<0.05, ™ P<0.01,

2.6 FHEFER

2.6.1 EIEMHEES WEHREIMEK, =B KR
MR B+ AR RSP | 2524 1 h J5 A
A, F%0“2.37 WUR AL EE, fE “2.17 HURME
THEREINE, S5 R LK 1, Bk er A, AE AR R
SAMVBEIRR . W TEER . Wb (M) PR
Bf[a) 4350k 4.72, 5.24, 7.34, 1.5 min, £5H043
5 WG RArim AT, R i g

A . el JC T, R, RUIZ T LT R IE
2.5.4 ZERGN &it 21 d @RS, SIEFAL BRI,
308 S010° 5.0x10° 1
LB o 4.0x10° 1 v 2.0%10° 2
5 200 MW £30x10° g
i 150 B 005 ) o 3.0x10°
= MWMW MRy 2200 ﬂ =
50 1.0x10° k )
Py Py I ||| G o<ty | .
01 2 3 4 5 6 7 8 01 2 3 45 6 7 8 001 2 3 456 7 8
t/min t/min t/min
3
10 0.30x10° 2 0.1x10°
3 , 0.25%10° 2 0.8410°
2 £ 0.20x10° 2°0.6%10¢
2 i 0.15%10° 0.4x10¢
% ‘21 | w1 0.10x10° 02104 J
oﬂ i e S . Y S
01 2 3 4 5 6 7 8 01 2 3 45 6 7 8 0123 456 78
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50 0.25%10° 4 0.25%10° 4
5 40 » 0.20x10° » 0.20%10°
&30 J £0.15x10° iy 015<10°
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B0 W\JWWMWWWMWW 0.50x10* | 0_50x10(;
T A 5 6 78 T3 A s 6 7 s 0125 45 678
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A AR B. 25 A KR ML +3F -+ AR (B M) C. 485241 hJg MRS
1. #MFIEZE 2. FAVEIEER 3. HBRTEEF 4 AR CERmk)
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B1 &mH LC-MS/MS &itE
Fig.1 LC-MS/MS chromatograms of various constituents
2.6.2 ZMEXRFRFZE 100 pL 25 H KR, ST AR 5 AR I T AR A LUAE R AR AR (YY),

PR B . NARIE A 10 pL, #% “2.37 JUF

W R AR AR (X)) BEfTIIA, L S/N=10

DAL, AR 2.1 WU HEREIE . DI ERARE IR, SRR 3, WIS O TEAS A

1111



2020 4F 5 A
¥ £5H

R %

Chinese Traditional Patent Medicine

May 2020
Vol. 42 No. 5

FINZME R R REF,
K3 BHSKMEXE

Tab.3 Linear relationships of various constituents

2.6.3 MERRRE . REEEIE H100 wL 2 AR
m2, WA, J. & 3 AR RS (RE IR
# 3.2, 80, 1200 ng/mL, F#EIEE 1.6, 40,

M — zmwaaal/ %1&&35%1&/ 600 ng/mL, FiBEFEEH 0.32, 8, 120 ng/mL), %
ngemL~ ng-mL~ « » Y « »” >y N
e E Y=0. 13X+0. 099 8 (1.§~1 603 0.996 4 : 81.6 : 2.37 BURTBARIR, A <217 BUARAAE T
SAMIISZE  Y=0.0732X+0.0351 0.8~800 0.9949 0.8 FESE , HE2E3 d, 45R0WE 4, A% 7
FORTFRET  Y=0.344X40.0257  0.16~160  0.9954  0.16 B ORGSR R
F4 EBERSEBE, BEE. ERAMAEER
Tab.4 Results of accuracy, precision and matrix effect tests for various constituents
o R i/ HN(n=5) HIEl(n=15) B FOSON
(ng-mL™") HER /% H % RSD/% WA /% I % RSD/% YA/ % RSD/%
EIER 3.2 104. 86 3.97 105. 07 6.08 104. 99 0.35
80 101. 62 3.27 104.29 3.16 100. 38 0.33
1 200 100. 50 2.03 100. 69 1.79 99. 38 0.72
AT IER 1.6 103. 84 5.72 102. 74 4.65 99. 63 1.18
40 100. 38 3.73 102.91 3.66 100. 59 0.82
600 99. 02 1. 66 101. 88 1.84 97. 04 0.90
bk FEEH 0.32 104. 20 1.58 105. 07 2.77 102. 40 0.47
8 98.72 2.03 102. 97 3.58 99. 85 0.26
120 97.72 0. 82 99. 83 2.03 100. 06 0.20

2.6.4 FEFUENIRE REHIMAM, P, &R
VB BRI R S BRI R4S 10 pL, B F
80 wL, #X7% 3 min, 12 000 r/min &.0> 10 min, HX
IS pL, fE 2,017 TR AT R E
WETRALA A, #2 “2.37 TR )7 4R B as (i 3¢
(AR, BRI e, WEmAUN A,
THRIE AN, 23R LA = A,/4, x 100%
SR 4, RIHINIEEY) O 3 R o TERE A
2.6.5 FAEMEIRE  HU100 wL 25 FUOREIMSE, #%
“2.6.37 BRI AL, w3 AR R E
PIREL A 3 0y, AP fERIR Mat&E 12h, -20 CF
REVRRA 3 K, -80 C FRAF30d )5, &£ “2.17
TSR SRR A5, AMEIRER . FAME
BEZ . Tk B T AR RSD 43 51k 0.99% ~
5.16% . 1.09% ~4.78% . 0.90% ~4.24% , FHi%
T FREMERYE, fFGEYFE T EDR

2.6.6 FREUAILAR B 100 WL 25 ORI, #%
“2.6.37 TR MIARAL, w3 AR R E
MIREERERS, & 50y, 76 “2.17 TS T it
FEMSE , WERAUN Ay, R HRBURCR, A
PEEUACR =A,/4,%x100% , 4558, #VEIEE . S4b
HHRER . R T B 42 BUROR 73 518 66. 33% ~
70.28% . 61.28% ~74.45% . 61.93% ~68. 16% .
2.7 HFHFHR LS TEIET KR IABK R
A PN 4 i 24 9 R - (R R DL I 2, 28 DASIL. 0 K4
WIS TG BB S S HNER S, ik, 45
1112

W s F BT A — SR, 5IER A, Bl
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Tab.5 Main pharmacokinetic parameters for vairous constituents (x+s, n=6)
sH B \ LA . , L .

e AT IER R B e AN R FLRF R
Ly 1.91+0. 57 1.83+0. 17 5.67+0.57 1.89+0. 41 1. 80+0. 21 5.44+0.72
L nax h 0.38+0. 14 3.33+0.52 0.33+0. 13 0.71+0.19* 3.50+0. 55 0.29+0. 10
C wg L7 790. 67+168. 98 509. 50+39. 70 1.97+0. 84 1075.17+247.32" 660. 33+45. 53 ™" 2.89+0.93 "
AUC,., }Lg'L_l +h 5 745.40+£659.61 4 147.32+303. 08 6.75+1. 18 7 954.86+1 088.43* 5245.99+463. 40 ™ 9.45+2.94"
AUC,. . }Lg']f‘ +h 5748.12+£660. 19 4 176.77+302. 32 7.60x1. 32 7 958.85+1 087.07 " 5248.33+464.75™ 10. 12+£3.06 "

L HIEW4L AL, * P<0.05, ** P<0.01,

3 it

ARSI 2 K RS bR R | SFAME R
. AW FER AR, MIEE. FAME
NRZRIE M4 S i, Bofar AR A, B ok X ),
WO IO R8P 2 50T . AR5 ST sl AN &
B, LG AE A DL I TR R 0 B R A 4,
0. 1% HRAE Ry K AH ) 43 S A A I TR R 3 2
ZE AN [A) B 5 F0 i B TS A, B 8 ACE Excel
3 C,,-PFP{A3%4E (100 mmx3.0 mm) BEHH L4 Hr

TEMIBEAEALL IS R, ARSI H LT T
WOCHEE, . 10% =8 /) FR AR B
(CTRCWR, WE, —&W k), RHUWEE, ZIF
B AVIE MR ICR S R QBRI AR, B
Jei 5 FE U RE W Sk 0/ 1t 3R AR TR R
PRI TR, Wk B 2R £ TR K BUVE Ay i Ab B

ANFESCHRAGE AM IR R | SAME IR R 258
SHHA - HIEHE A RE R AL R 75%
CTENE R PRIBGAT, T SCHRCR /K RE L, $R U
KIATAHZER K, Rl TS, SIEWA
RELES, BAIHAMTIRR . RAMEIRR . kT
B g, TR 2E S, RAEIRR, LR TEH
T, EWl R 225, MAMEARR T, & TIEWH; 3
FR A ZERAR K AR Y ., S0 A 7 IE R LA
I 1.36, 1.30, 1.47 f%, AUC,_, 43 %10 1.38,
1.27. 1.40 %, AUC, . 43%IM 1.38, 1.26, 1.33
T, P25 o0 R SRR A AT DR BRL AR PN 1] i
e, AR R TC ] AR AL, I R AT R IR
BFECL WG R & A AT R B TA, K
FRAEIAIRAS T ML b IR R | SAMEIRR
R R of 24 e B I 0 A, Kol AR L IR A
TN RAA ESHEE L,

SE 3k
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e R EZ B4 BE BT 40 ok 7 1) ) 25 B E Hu B g g

IR=E, FHE
(W B A ARBRL Z R, T M 450042)

HE. BH BISERARBE AR RACR, PPN R, % FUCER S S E0s B & B AR B gk,
Kif% | Zeta WAL, B R (RIMEZ, DGR (4500 Ix, 25 °C), MTT 7% 5 [E AR BT 4 AR X B 3
e DR AUML (Caski 40M0) MOMIHRIVER . &R P FOREEER G B9 R RRIAR ) (198.84+4.17) nm, Zeta FAfLN
(-21.8+2.5) mV, fE TN 83.27% , #2458 M 3.83%, 36 h WERIF LN 61.81% ; KIS Weibull BRI
(R*=0.960 5); JIR 72 h 5, FHAREESAHBIFEINT 3.42% ; % Caski 400A BUF R IIEIVET , I8 BRI S50 s
P (P<0.05, P<0.01), &5t [EARIR S48 KA T HA G 1 i FER B e Il v 1

SgEE . FOREE; FEARREBRAKRL; W4 ; bubbmistt; UGBS R0L; MTT %
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Preparation and anti-tumor activity of curcumol-loaded solid lipid nanoparticles

WANG Feng-yun, LI Wei-hong
( Henan Vocational College of Applied Technology, Zhengzhou 450042, China)

ABSTRACT . AIM To prepare curcumol-loaded solid lipid nanoparticles and to evaluate their anti-tumor activity.
METHODS For the solid lipid nanoparticles prepared by emulsion-ultrasonic dispersion method, particle size,
Zeta potential , encapsulation efficiency, drug loading, in vitro drug release and light stability (4 500 Ix, 25 C)
were determined. MTT assay was applied to investigating the inhibitory effect of solid lipid nanoparticles on human
cervical cancer epithelium cells ( Caski cells). RESULTS The obtained curcumol-loaded solid lipid nanoparticles
demonstrated the particle size, Zeta potential, encapsulation efficiency, drug loading and accumulative release rate
within 36 h of (198.84+4.17) nm, (-21.8+2.5) mV, 83.27%, 3.83% and 61.81% , respectively, which
displayed good inhibitory effect on Caski cells in dose-dependent and time-dependent manner (P<0. 05, P<0.01).
The in vitro drug release accorded with Weibull model (R*=0.960 5). Exposed to 72 h lighting, curcumol content
was only reduced by 3.42%. CONCLUSION Solid lipid nanoparticles can obviously enhance the in vitro anti-
tumor activity of curcumol.

KEY WORDS: curcumol; solid lipid nanoparticles; preparation; anti-tumor activity ; emulsion-ultrasonic disper-

sion method; MTT assay
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