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Preparation of Celastrol-Coicis Semen Oil Microemulsions and Evaluation of

Its in Vitro Antitumor Activity
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[ Abstract | Objective: To prepare celastrol-Coicis Semen oil microemulsions ( CC-MEs) and evaluate its
physicochemical properties and in vitro anticancer activity. Method: The optimal oil phase, emulsifier and co-
emulsifier of CC-MEs were selected by examining solubility of celastrol in different media. According to
determination of particle size, Zeta potential, morphology, encapsulation efficiency and drug loading, the
prescription was optimized. The stability and in wvitro release of the microemulsions was investigated. The
cytotoxicity of CC-MEs on cervical cancer Hela cell was studied by MTT assay and its in vitro anti-tumor activity

was evaluated. Result; Optimum prescription was as following: celastrol of 10 mg, Coicis Semen oil of 400 mg as
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material and oil phase, cremophor RH40 of 450 mg and polyethylene glycol 400 (PEG-400) of 150 mg. CC-MEs
displayed the spherical surface with mean particle size of (31.63 £0.63) nm, polydispersity index (PDI) of
0.06 £0.01 and Zeta potential of ( —10.14 £1.35) mV. The cumulative in vitro release rate of celastrol was
(19.89 £0.59)% in 48 h with a sustained-release characteristics. MTT experiment showed that 50% inhibitory
concentrations (IC,,) of CC-MEs were 0. 82 pwmol-L ™' counted as celastrol and 20.7 mg-L~"' counted as Coicis
Semen oil; the combination index (CI) was 0. 93, indicating that celastrol and Coicis Semen oil had a synergistic
effect. Conclusion; CC-MEs presents small particle size, well-distributed, good stability and less excipients. In

addition, preparations with the compatibility of celastrol and Coicis Semen oil can enhance the inhibitory effect on

proliferation of HeLa cell.
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S ¥R (100 remin ') 24 h, F 13 000 r-min ' %
> 10 min, B WK 100 wL A B B4 B = 50 mL,
G
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SEAE A 450 mg- LT
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AR FR BB H 7 FR Y =0.015 8X —0.063 8(R® =
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40 mg, By B 5 S 3 iy, TR RE D B FE AR T A
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Fig. 1 TEM of CC-MEs
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BEAR AR, S 5 AR Y = 5.025X - 12.626 (R® =
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2.4.5 KW IR HL20 mg- L AL E N
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2.4.7 WEMERE BT 6 0,k 2.4. 1
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PV o 4% 2. 4.3 TN 7 vk ] 4 3 o S L, K
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Table 1 Particle size,Zeta potential,, encapsulation efficiency and loading rate of CC-MEs with different amount of celastrol(x +s,n =3)
ERRALR H7E/om PDI Zeta Ha i/ mV R WL/ %
A&/ mg

5 28.75 +£0. 36 0.09 +0.01 -16.37 £1.00 99.92 +1.98 0.40 +£0. 07
10 31.63 +0. 63 0.06 +0.01 -10.14 £1.35 96.26 £2.13 0.87 +0. 05
20 32.45 +0.27 0.07 +0.01 -15.77 £2.30 93.14 £2.02 1.64 £0.03
40 32.80 +0.39 0.05 +0.01 -8.59 +£0.63 88.40 +1.00 3.17 0. 12

SRR T A ML R I GRG0, B R
B, MEAELRMARELES ~20 mg B,
FLAL 2 >90% . M8 AL R I A &k
20,40 mg B, f B > 85% |, [6] I 2% 24 & %y , (L
FHMAERE 24 h Gy AL, RECEA
R Z M. MM TR AL ZIMAERN S mg B, %
FLPE A LR WA BN, RS SRR OR,
CC-MEs Ab )yl i B H A LI K 2 A 2 5 ~ 10 mg,
B 400 mg, cremophor RH40 450 mg, PEG-400
150 mg, fill 7K 3 22 28 V63 32 W A I LB 1, Tk e 25
BB EABAREBAE R 10 mg (1) CC-
MEs #47 T IR SM B PE e 5 R e PE % 4%

W = HABFAR AN E/FARLR L

{4 x 100%

B = FAML R B EWAE/ AT Y& x100%
2.6 CC-MEs fRAMBEMEREE 58 23 NG 4%
EEBRUFE Y CC-MEs K 1 mL, % A il 5 b
PR (1) 375 B 42 v, B 37 A 48 T 3 2% 5, T 100 mL
eEREh 22 i (pH 7. 4,4 0. 5% tween-80) 1,37 C
fE LK VA R (60 remin™") 43515 5,10,30 min Fl
1,2,4,8,12,24 48 h BUBEHOK 1 mL, [7) B b 75 25 &
)RR BT o T A AE S W22 0. 45 pum U8 B 3
HUZE PR 800 L AW, A i 200 L, i JiE
5 min {HFE 5 7040V 13 000 remin "' 2.0 10 min,

4.

BV W 2. 4.1 TR o3k 5 (I, 15 B A R
SR BBBRME, el R Mk, WK 2,25 R kU
BN T 41 F8 R I I e [ ) B KT 3 T 8 L 7E pH
T4 WA, 250 5202 R, 48 h BRELURE I ik
(19.89 +0.59) % ; FRWILE pH 7. 4 &4 F L2 E
I, B — 2 00 92 R M, T ok A R 2 g 5 R
15 | S B @ R0, SE K 25 W 4R H B ) e 45 24
251
201
154

10+

BB/ %

0 T T T T 1
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t/'h
B2 CC-MEsHjE5hBRBMHML (v £5,n=3)

Fig. 2 In vitro release profiles of celastrol in CC-MEs(x +5s,n =3)

2.7 CC-MEs fyfa e %52

2.7.1 FEBEXTEEMEME M L CC-MEs 1 mL, 4y
B NK Ko Az BRER ACK H A B 10,100 A%, I A 428 il
PDI, 455 ki #2394 30 nm, PDI 7£ 0.06 Z£ 47, &
SPSS 17. 0 A4 43 #r , AN [6] A o 7 e AN [m) A5 B0, 1
FLARAE & PDL 5 A L, B o R, &
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B A B X LR AR RN PDT X T B 3 M5,

2.7.2 GREB R REMEM W CC-MEs 78
RS R AT 30 d, MBS FLIR AT B0 2 VL ik
GG, =R E MEFL kLA & PDI, 45 R R
JitE 10,20,30 d J5 , AL MRLAR 1 25 30 nm, PDI &
0.06, 2 SPSS 17. 0 B {443 #r , il AN [\ I [a] J5 2L
ki b PDI 5708 0 d RO TFLAR T, 6 W & Mt 2=
5. W] CC-MEs JC8E 30 d PN LFL K42 F1 PDI 3%
Fae, L E AL,

2.7.3 EHEOMREENEZW BRI 1 oL F
B d T 13 000 remin T L 30 min, 45 R B R
il £ 1 st L IR S SR RN Ay R IR

2.7.4 pH X EMMZW  WMILFESEWRS
IR G vP R 35 pH 4303 8 2.0,4.5,5.5,6.5
7.4 g FL AN LI 25 19 28 Ak O I e kL2 . 45
REIRAFE pH T L AR AR ¥ 2 30 nm, PDI 2
0. 06,2 SPSS 17. 0 #4443 #7 , AN [al pH R 337 1
2 X PDI JC o e 22 5 . RIIAEH SEYE BN pH X
LR AR R PDI 34 TC 2 M S

2.8 CC-MEs {4t HeLa 4H i % 5 15 ) % 5%
2.8.1 ZHWARCH  PREUE AL R 7.20 mg IF
T 1 mL ) DMSO o, HIAS 58 42 45 5% B B 28 U i 47
B4 0.12,0.25,0.5,1,2,4,8 pmol-L ™", /ERHEL
LI (Cel) 2H, OKS % FR O B0 20 400 mg % T
1 mLf¥) DMSO w, FIAS 58 4 K5 37 SL 76 B 28 0 i R %
ARk 6.25,12.5,25,50,100,200,400 mg-L ™", {f
RFEE I (Coi) . FREUEABEL R 7.20 mg, &
BU{7 9 400 mg, it DMSO ¥ i, FHAS 56 42 35 5% B
BB R B 4% T A RELL BRIP4 0o 0. 12,
0.25,0.5,1,2,4,8 pmol-L ™" % B0t i £ 1k
41k 3.12,6. 25,12.5,25,50,100,200 mg-L ",
VE N T T 21 28 -3 WA 41 43 Tic 1L ( Cel-Coi) 41,
B CC-MEs, HIAN5¢ 4> 35 5 FE 7 B 22 AN [m vk i, 10
[] Cel-Coi 41 ,/E >} CC-MEs 41,

2.8.2 MTT % BB K HeLa 40 o, H B
B 1T Ak 00 L RE L 4 10% iR 4 I 3 (1 RPMI-
1640 35 5% i 7 2 5 5 20 Jf 80 8 0T 64T 40 M 4%, 7
TNAERE B & 10% 1R 4R I35 19 RPMI-1640 1% 37
R E 5 x 10" A~/mL, AT ¥ 57, BB WA W B &
20 L 355 SR M A T T 96 FL AN i 4% SR AR, ALK % TR AR
1200 pL,7E 37 °C,5% CO, ¥4 hEE 24 h, W
FRREFRW . B A Cel 41, Coi ZH , Cel-Coi ZH Al
CC-MEs HAWE LY (n =6) , BLEAN T LI A
SERIEFRE NS [ U, 1E 37 C,5% CO, KR4 4k

SEWEE 24 h, AFFLINA S g-L™" MTT % 20 pL, &5
g4 h g2k, sdaflh B W, &L A DMSO
200 wL, 4% 10 min, T 570 nm &b 5E & £L A 0 O6
JE A, s R H SPSS 17. 0 48 i 844 ik 38, 42 41 it A7
W% = Ay /Ay % 100% T+ 55 25 W T 20 i A7 1%
SR A B e BE (1C,,) o 1155 9 24 16 45 4K
( combination index,CI), CI <1 N 3% B W & & th [
eI,

Cl=CC-MEs 40 P8R A BELL % 1C,,/Cel 41 IC,, + CC-MEs

A B 1C,,/Coi 4] 1C,,

SR BN BEE 25 25k BE 1S R, Cel 2H 21
M7 3% R i (78.35 £ 7.93)% [& & (18.40 +
2.29) % ,Coi 41 40 B A7 7% K H (92.48 +4.14) % %
% (35.71 +2.94)% , Cel-Coi 41 40 iy £F 15 &
(82.66 +6.21)% [ % (22.63 £2.39)% ,CC-MEs
ZHA M A 05 R R (80.29 +6.28)% B % (19.91 +
2.09) % o FE TN AR BE 6 A, 45 45 25 2 X% Hela 2
JHEL VY 200 e S U R RO L BEE VR R R L B A
M AR B U T R, & A R AR . AL
E X Hela 41 M 19 40 B 2 % & K, IC,, ¢
0.98 wmol- L ™" i #% 2019 1 1Cy, 228.2 mg-L ™',
SRR W A R LL R A S AR S 2 HA S
HelLa 20 034 58 (9 1% 14, b 8 A B R BOCR B35
Cel-Coi 41 /87 /A il 21 2 AN 38 Il 1 1C, %5 5
G R E TR, o kWS B LD R 0.88
pmol - L1 FE {1 22. 1 mg-L~', CC-MEs £H #1jl i
HelLa 4 Jif1 3% 58 /F @ 25 38 0, HOFR AR 21 &R 1C,, 1%
0.82 pwmol-L ™" ¥ {3 1C,, 20. 7 mg-L ™", 4 Baph
YR 1C, W] W AR, CT 0. 93, 3% W] 24 1k &5 fiff
FH B A PR 40 H) HeLa 20 i 38 58 (4 7 FH o
3 itig

A% S0 DA U AR R T A e R A R AL R
AT 25 T RAR 2 30 nm (Y BLEL , 1 B EL R AR B /)N
HARE VEUF IR b B 25 e 58, MTT il 46 & W] CC-
MEs 20 (1) IC;, ¥R T B0l 25 755 A e 21 - RN 38 201
T, DI R A R AT R I B A 4 2 e G o
CC-MEs X HeLa 4fi Jf 38 58 it 410 i /£ H .

SCHR B A R0 L Sl A B
JIEE 7 R, S R AT 3R F BE i 15 S Hela 40 A
A I TR B B0 IR Ak T T R A R B A S
AR T AN, SR TS SR LR e T RE Y H
IRESPEZE N B AR E—ERE L
PR T =25 I A 12 77 A 58 38 AR B/ AR
AR A AL R AL, 0 T ZH Wk, 5

- 5.
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A SCHRTRE A THELT R MFL I E ) K AR T L

FATRHE R, B2 T REL Y B 2 (DU A

LLR BB BRIk 40% ), HEAHLRA

AR5 P 24 LB R A 2 T 0 3R 0 g 3 O

Sk 3 Y5 SCHRIRTE , 4N K AL A(E 10 ~ 100 nm [, A

T 30 KL 7 e 96 2H 2P B A a2 T JDE

(1 458 BB 3B B JUE 1 5 0, A BT 5 A 5 10 TR R

/N A F T RAR A R LD R AN VB R 43 A, B

R FUNE VB R, LA R L o Y8008 A 6k ], A )

N RN, 4R AR . R 2 HXTH

TR TS SRR T AT B9, TR TR T 245 2 21 Oy

TR B A AR R AL, Sk e 2845 i JRg ol 50 B 4F & 4

=%

(&% 30k
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