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Preparation of diallyl trisulfide microemulsion and its effect on proliferation and
migration of tumor cells
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Abstract: Objective To prepare diallyl trisulfide microemulsion (DATS-MEs) and evaluate its effect on the proliferation and
migration of tumor cells. Methods Using HS15 as emulsifier, PEG400 as co-emulsifier and DATS as the oil phase, water titration
method was used to prepare DATS-MEs. The influence of DATS-MEs on the proliferation of mouse Lewis cancer LLC cells and mouse
melanoma B16BL6 cells in vitro was evaluated by the tetramethyl azoline blue (MTT) methed; Wound healing assay was used to
evaluate the effect of DATS-MEs on the migration of LLC and B16BL6 cells in vitro. Results The DATS-MEs obtained was stable,
clear, transparent, and well dispersed. The particle size of DATS-MEs was (16.72 + 0.22) nm, the polydispersity index was 0.03 = 0.01
and the Zeta potential was (—4.98 £ 0.11) mV. The encapsulation efficiency (EE) of DATS in microemulsion was 82.89%, the drug
loading (DL) was 6.28%. The solubility in water increased by about 2 367 fold compared with the free DATS. DATS-MEs and free
DATS at concentration of 10, 30, and 50 pmol/L all can effectively inhibit the migration and proliferation of LLC cells and B16BL6
cells in a dose-dependent manner. DATS microemulsion was proved to be more effective than free DATS. Conclusion After assembly
into DATS microemulsion, the stability and solubility in water of DATS was enhanced. The anti-proliferation and anti-migration on
mouse Lewis LLC cells and mouse melanoma B16BL6 cells were significantly enhanced.
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2.1.1 i aiEHA Agilent SB-Cis 4 (150
mmX4.6 mm, 5pum); FisIAHNOHE-7K (73 1 27);
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RGBS T 6 000 t/min N &0 5 min, K3
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DATS Jii &, tHEVEMEE, 3 (7.020.5) pg/mL.
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Fig. 1 Ternary phase diagrams of DATS-MEs at different Km values
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0.22) nm, Z#i¥J%5), PDI N 0.031+0.01, Zeta . KX DATS il G FHt. THH 15 2] DATS fEMEL
B C o L
. ®
» [ ]
®
100 nm "

—_

10 100
H4%/mm

El 2 DATS-MEs B97h0 (A). #ifE (B) REMES (O
Fig. 2 Appearance (A), particle size (B), and microscopic morphology (C) of DATS-MEs
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Fig. 3 HPLC chromatograms of DATS reference substance (A), blank microemulsion (B), and DATS-MEs (C)
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BN JE R B R FE 1Y 68.75%, DATS-MEs 1 DATS Ji
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A B C
A-fil&5EE B-BJE C-4 CIRIF3IANAE
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Fig. 4 Stability of DATS-MEs
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Fig. 5 Particle size for stability of DATS-MEs

B16BL6 4G5 1 52m 43 A BON # A KM LLC
4Hf /% B16BL6 4Hffl, SN DMEM R:F#iK, W%
AR E 9 1 X 10%mL, #Fh+ 96 FLAK , T 5% CO,-
37 CHfs IR TR, FARNGEES, g, 4
SR, SRR, DATS ##Zj4 (10,
30, 50 pmol/L), DATS-MEs 41 (LL% DATS 10.
30, 50 umol/L i), DATS #2455 H] DMSO Bt /%5
WRBE BRI, P S I5 BE O A N gh 259k, DAY
1N DATS HI¥Ef#)E, DATS-MEs FH 85753 i il s ke
NIER PR, B 6 NEAL, i 24h )G, Eik
WrEERTFREE, JETRALIIAN 10 pL 1) MTT ¥,
T 5% CO». 37 CHHMuE A 1% 4 h, 7 HIEW,
£FLIIA DMSO 100 pL, B TALRIRE G fs Bt E
¥% 10 min, {#HBEARCT 570 nm 4N & & LKL
FE (4D AE, THESH R G0 2

WA =1—A4 wu/4 wm

MTT tall &5 R a3k 1 s, SR LLC A&
B16BL6 U7 IEHAE 90% LA L, R BAHI5 At F
(VAR 2% 2 P i 1 35 58 J LT JE 52 1 s DATS-MEs
F1 DATS 1EH 24 h J&, a7 LR BE AR 1 b ) LLC
4Hfiu J B16BL6 A H%E, 4R AH bL 22 7 3
B# (P<0.01). [AK, DATS-MEs X [i/8 4 i 1)
HEBEINHIRE 115 DATS #RZGMH LLissR, JoH@xt T
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%=1 DATS X DATS-MEs %f LLC 1 B16BL6 RARYEEHIHIZR (X £5,n=6)
Table 1 Inhibition rate of proliferation of DATS and DATS-MEs on LLC and B16BL6 cells (X £s, n = 6)

. LLC 488 FE #0111 %/ % B16BL6 2 B3t 58 4] 2/%
HE

10 pmol-L™! 30 umol-L™! 50 umol-L! 10 pmol-L™! 30 umol-L™! 50 umol-L™!
okl 1021+ 9.89 8.58+12.34 9.774+3.98 8.72412.59 10.83+£10.34 9.51+14.98
DATS 29201430  30.64+10.76™ 452445277  23.18+14.78" 3844+ 9917  53.61+11.44™
DATS-MEs 34204 5.65 4224+ 332"  49.99+4.15" 3320+10.59" 5034+ 9.83"  69.76+ 4.98"*

SRR TP<<0.01; 5 DATS ALEE:: #P<0.05
"*P < 0.01 vs excipient group; *P < 0.05 vs DATS group

B16BL6 41 it {13 5E , DATS-MEs 7£ 50 pmol/L i i
P G A EIE R, HAHS T DATS #2245 50
umol/L i3 (P<<0.05), T HAhLH JI A WL 2 2 72
S, HAHER B A — e R RS

2.4.2 KIJRSZLG% %X DATS-MEs Xf LLC Al B16BL6
YRR R RE IR LLC 40 A1 B16BL6 4fl
MBI A 10% FBS. 1%7 % & -5 % & WL
DMEM R 78T 37 'C. 5% CO, 2614 T 4n s
TR RS IR BRI 2 RUTE 12 FLARCES THI AR 2R AR
0o JPREAL )RR T 12 FUB, A asiig 12 1L
BB, F 10 pg/mL (223885 R C 4b¥E 2 h )5, 1F

12 LA R BT R 2R, IR A b 7

SRATY. oo
BI16BL6 #ifiil Behce : :

LLC 41l

X g
6 BI16BL6 4BAfIK LLC M7k FiTHIER
Fig. 6 Lateral migration of B16BL6 cells and LLC cells

W, 1 PBS /N0 fLAR 3 IR, P RIIR = A A
JHRT 2 B REE o 43 B0\ DMEM 15 9% (P IE 4D,
DMEM 5 7# il DATS-MEs 30 umol/L, DMEM %
FEWR DATS #24§ 30 umol/L, DATS ##%¢H
DMSO Pk FERER, DA DATS BV RS,
DMEM Ei#2iUR 2 LA R TN 37 CL 5%
CO, B F-MHETE, /3 AIAE 04 24 h WS RIIRIEHA
&, >RH Olympus Cell Sens Standard1.18 K {4l &
RIRTA, THEIER IR SO s %,
LZERER (6 fE 2), JE 24 hJ5, LLC
4 F1 B16BL6 4l K AL FE1T N, 45245240 )5,
L AR IR LT AN ZREA, 17 30 pmol/L 1

DATS DATS-MEs



- 5546 - ' EX

Chinese Traditional and Herbal Drugs 25 49#% % 233§ 2018 12 A

72 DATS X DATS-MEs ¥} B16BL6 X LLC #faHEH
IMEIE (X 5,1 =3)

Table 2 Inhibition rate of DATS and DATS-MEs on
migration of BI6BL6 and LLC cells (X £s, n =3)

IER N2/ %
ek
B16BL6 LLC
LS 14.54+13.21 7.49+11.29
DATS 30 pmol-L™! 60.21+10.29" 38.99415.12"

DATS-MEs 30 umol-L™! 99.99+ 8.96™# 78.82+ 9.23™"#

SIS "P<0.05 *"P<0.01; 5 DATS 41H%: #P<0.01
"P<0.05 "P<0.01 vs control group; P < 0.01 vs DATS group

DATS-MEs 411 30 umol/L ] DATS #2441 #8 At &5
) 2 Fhr i ) KFIE R RE T (P<<0.05), Hi,
DATS-MEs 5 DATS #RZjZAAHLL, HAG B4
HIRCE, KT B16BL6 40 i i 3T #2 30 i) R ik
99.99%, JLF-5¢4#lif] B16BL6 4L K-FiE#
(P<<0.01). FKI¥ DATS il % 5t Fl, TR
FLPUih R 4 e R

ER =0 h QIR B—24 h %R

IERAHI R =1—24 h A A TR 24 h 5 RATER
R
3 g

DATS HA REFHIfesiEte, Hl T HARE
M TR AFRE . A RS SE ),
HAEIRIR BB RPN, A5 L 802
ARGiHE DATS, @id/KEmmTiiE, L HS15.
PEG400 Jy%iikl, K DATS #IpK gL, 25
DATS KKV L Ase v, FRARHAIREE, 4
e HOGT e B 24 P UG B S e A ) e

X7 T DATS BEAPER s, oA ERE
A PER R 1124 E8-80 X} DATS HEATHIWE, W Kes
FIESH, 325 T DATS /K, (2 1% 1L 34E-80
(s LI S S A AR, DR AR 2 B BR s
7R B-HMIE & B ¥ DATS S54ME 5
FERARE, AR EE R M E R e R, iR
VIR, SR T R IZ T E R A K &
(1) B-PRMHE , AR 5 IR o-TEM BV, TLFA
Z 545N, e A SR, A
B AR XU, R T 52 1 R

EHTERBHE Z TR MR E M T T
TFLANKERZ 250, T390 2 Bl v v A 24 % 1
BeAy, B 7T PR T HERRIER P, A
W, KA DATS H S AR 18 FL

AHARRE, BRI THIEI RS, X8 T DATS 1
e, SR EABL TR “AEE— 1
AR RN RE )0, SRR A 4R HS1S
YERAEL HSIS FE MG TR 1L 4408 80, 1L
T R OK R 5 | AR i B AT RE M K T 5
w2, H HS1S AHFEM, EMHEAEMLG, KK
FAR T 25 20, vT F T LR sk 5 24, 3 30%
TSRS 2. Bl £ 1) DATS 3L, &1
JERER T 2 367 fis, AWIMHAEVELS, REBEA AR
DATS M T /K SR ARa e S Ak I o B
4% DATS HIF R RHT 24 1 58 -4 82 FH -1 PR

I8 240 B P S A AR P 5 AT R E T IR R
FRTE, e 40 TG P o) () 386 5 DA% e At P 3R AR 5T
T A2 22 1R A 2 g+ ARRAE P 1) 2 /N L EERHAE
ASEE @ MTT 5256 % %8 DATS-MEs 14018 41
Rt sE e 1, 455 o8 DATS-MEs M8 25 5 BE 6 2%
041 Jik 97 2 B 489 55,  DATS-MEs  7E 85Ut 55 1)
B16BL6 4H M AR B | (1 vy A< & 2H A 30 HE B8 4 1 7
B, AHTATRERI R R 2 — & DATS #RZ545 25K A
DMSO {EAIEHE T, X DATS thHA — & b E
s I QIR SEI6 SE A DATS-MEs F470 88 40 i 3T
e, SRR DATS Hl sl G KR KIRE T
DATS #ifilis 4u ML % 1, 6Bk DATS il
R FL AT CAA 2PE = DATS Huigs #4655 1
A A OO IR SR F AL 7 e 05 S i th
$rm DATS FHt e 40 fa 34 5 ST B s e, (H2
PR TE PPN IE Tk — DA

SE R
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