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Toxicity of temperature-sensitive spray gel containing silver nanoparticles
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Abstract: Objective To evaluate the toxicity of temperature-sensitive spray gel containing silver nanoparticles which was used for
the treatment of women bacterial vaginosis. Methods The acute toxicity study was conducted using main test of up-and-down
procedure. The cytotoxicity of this agent on rat’s fibroblast L-929 cells was examined with MTT method. MTT assay was performed to
observe the toxicity of temperature-sensitive spray gel containing silver nanoparticles in different dose levels and to evaluate the cell
proliferation. The morphologic changes of the cells were observed by inverted microscope. Results The study demonstrated that LDs
value was above 5 000 mg/kg, which showed low acute toxicity of this gel. No significant inhibitive effect on the growth of L-929 cells
was observed from inverted microscopy when the concentration of gel was less than 7.0 pg/mL. With increasing dose levels of
temperature-sensitive spray gel containing silver nanoparticles and longer interaction time between this agent and L.-929 cells, the
inhibitive effect on the growth of L-929 cells was increased and showed the tendency of dose dependent. Meanwhile, the morphologic
changes of the cells were significant. Conclusion No significant toxicity in vivo and in vitro is found in temperature-sensitive spray
gel containing silver nanoparticles.

Key words: temperature-sensitive spray gel containing silver nanoparticles; up-and-down procedure; MTT assay; L-929 cells; toxicity
study
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Fig. 1 Morphology of temperature-sensitive spray gel containing silver nanoparticles

28 pg/mL 4K O 2 kA 4

56 pg/mL Y4 KA B 55 e 2

to L-929 cell at different concentrations

23 MTT KEHR

2.3.1 /[ 5T A R A DK R S B kT 4 i 1)
B 3.5. 7.0 pg/mL ZKARR 0T 5 R 4H
9% 3 hJa, WOGEE 5B A LEA AL
PEZESE (P>0.05), XS TR AT %m0 i T
7.0 pg/mL )20 K AR BB 55 B 12 2 R0 FE A EE AL
EZRAAGU¥ENY, HiX 3 dzmErBE

(P<0.05), Wi gifasEtEfEH (& 2).

2.3.2 KA RS 55 I T AN A AN )BT 1)
BEVEVER SRR 1, TESNTEY, R
FEAARIAITEGL T, 2990k FE TR 2548 FH s ) 2 TR A7
AN (BZHI F=68.807, P<<0.001), Rl7F
WVE AR R )5, 259 -5 1 i b 2 T
MIRERA 25 W DTN HT, S5 RR M,



%tz Drug Evaluation Research %534 % 38 201146 A

-177 -

05 r

0.4-
Nl

0.1 |

C/(ugmL™")
SR RAL L "P<0.05
*P<0.05 vs control group
2 FREIRERE R IRR BB T HEIxT L-929 HHE
HERORN (xts,n=4)
Fig. 2 Effect of temperature-sensitive spray gel containing

silver nanoparticles at different concentrations on
L-929 cell (xts,n=4)

FEARE— AN TR BE T, B 00 i b 76 AS 5] B 1) 822 ]
WA R ZR (P<0.001).
2.3.3 KA RS 5 K AN [F) B ol 5 40 M 1)
WP g5 2, HESNIERM, EAERR
(AR [R5 [0 4 i 2% 38 2 A7 AE AL
HAEH (REHI F=29.022, P<<0.001), BEI7EA[H
YMUEBE T, AR S TR bR (R OC &R
A2, W—PME RN 8T, 45REW, il
—ANREIREE T, B IFRFRTEA R 40 f 2 BE 42 [h)
B E R E % s (P<0.001).
3 i1ie

YRR TCHLPT B TS LT K A2 B2 B AT 15
RN Prl R T PN L | L SRS U5 ) e

=1 TR ERX L-929 MASE MM (xts,n=4)

Table 1 Effect of temperature-sensitive spray gel containing silver nanoparticles on L-929 cell in different incubation hours

(xts,n=4)

AN TE (A4 (D

o N o
| FE/(ug'mL™) i . on F P
e valct - 0.40740.010 0.36610.007 0.195+£0.007  297.966
YRR B0t 25 eI 35 0.398+0.016 0.36010.003 0.189+0.013 295311
7.0 0.3914+0.014  0.279+0.013 0.123+0.008  431.370 0001
14.0 0.238+0.015 0.225+0.009  0.066+0.005  219.083
28.0 0.1894+0.016  0.029+0.005 0.0384+0.022  191.455
56.0 0.076+0.030  0.026+0.003 0.037+0.004 16.045
F2 MRERIEFEERS L-929 MAEIEMEN (xts,n=4)
Table 2 Effect of cell incubation density on L-929 cell (x+5,n =4)
AN (4 {8
A A (g mL. 5% 10>L" 1X105L7! 2 105L! i r
TR - 0.254+0.012 0.326+0.010  0.407+0.010  135.484
A0 BT 55 TRE I 35 0.250+0.002 0.321£0.007  0.398+0.016  125.422
7.0 0.136+0.014 0.240£0.015  0.391+0.014  377.688  <0.001
14.0 0.04540.005 0.13240.010  0.238+0.015  214.647
28.0 0.040%0.002 0.069+0.011  0.18940.016  143.501
56.0 0.023 +0.006 0.070+0.014  0.0760.030 19.123
N, HT AR B FEIET — RAVEY =R SRS ORI, 28 i Stk wg e () —Fb

AR CLA R0, AR TR 2 A 2B E WF AR AR i
W% 55 BN IR BEPEIRSG, B 7 N — D S PR AR 4

b FVEH Dixon 1 Mood k4, 1985 4F
Bruce #EAT T it HETRZTHFEES KEAHA
(OECD) BRI (EPA) H#EIFENTTIEZ
—, MR KR AR s, A AaEkH A

TREF IR ATE - ARG S E R ISR T AT B,
FENERARZW R, EERIAELLT LT
D AU SRR IR 2) AR
LDso MG THE SAH R MBS X H] 3D REME M5 55
PERIL 4 Prilsszile ;s 50 NP
PRt AT Ee b, SR . 2057800 BREE



-178 -

%tz Drug Evaluation Research %534 % 38 201146 A

A BRAEEE T B R Z i) ]
R FEPERIME L AR AR O SRR, AN S5
FHAREG 24 5.0 g/kg HEAT BRFE IR

i P — AR AR B A
KEREE . A7 S AN R AL A A 23 )5 B9
SN R ARAMARES e AT AR PN ] AU S i
T A0 RO BRACE I e, A2 AR A SR T A
fEHE. MM T, SHEAR, ZEAEVEE
SRR BRI H , LA S R BT S R B A
MR N FY (R e 50 H , wTAE R B R T R I ()
(iibr . e € R E N PN NG OF 2 e ol i
L, WEIRE L MRS R L. MTT
SR T MTT 502 S WA v v de R B0 Fa b
2 SRR H B, T AT S R
I VERAT A 20 BB PEAS I o

ARSI I6 o 4 K AR BT 55 B I 1R A N b g
AT T LT, S5REIN, AR R 55 BT /N
il LDsp>5.0 g/kg, HGMERMEEIR. MgRaNR
W S I TR R FEAIC T 7.0 pg/mL, FEXF 42k
KICHZAEIER, oI R R, B e s,
WL B NARN AP e 5t hidE— AN
Z GZRN L A AR PRI T T B

RPN

[1]  SREREE, #h 2. GORBRAEABUE MR Y 2 41
Wb (0], P E BT 8 hEE, 2007, 31(1): 36-39.
M, SR, VLR, KR R N AT Tk
[J]. 25, 2007, 18(5): 386-387.

(2]

(3]

(4]

FRICHE, FJTIC AUKRIUE M ET R IUR (1] L
FrHIAEL 2003, 31(2): 42-44.

Ik, e, BN, S TTHUBET. BUR ]
KA 7 (], HARTIY; 2557 2 A, 1998, 32(5):
315-316.

KT, BAERE, BT
JH 76 W 20 A1 B T 5
11-12.

MR, & B0, al B, S WK ERIR BRI Y A
Kl (0] B EEE B2 e aE, 2008, 28(21):
1843-1845.

Acute Oral Toxicity Up-and-Down Procedure. OECD.
Guidelines for the Testing of Chemicals, 425 [S]. 2001.
SFDA. {4 %% 254 2t 5 Ml 40 1 R g 3 L ) [S].
GPTI1-1. 2005.

R BT SR AP 2 P AR HESC AR S (M), b
50 ERRUE H AR, 2000: 100-110.

Momann T. Rapid colorimetric assay for cellular growth

i, 5. TCHLARBTRE I T
U] R K254, 2001, 31(2):

and survival: application to proliferation and cytotoxicity
assays [J]. J Immunol Meth, 1983, 65: 55.

&R & dh, WEEL BNtk
MR [J]. W E R R 2224, 2008, 18, (6): 70-72.
WRAR, KI5, XUE R, 5. Bl e g i
BEPEWEST [J]. W2, 2010, 41, (10): 1619-1622.

fir e, B, x5, A& T X R A 3 g
REVERTE I S RO RIEST (1], T2, 2010, 41,
(6): 941-945.

Mockers O, Deroze D, Camp S J. Cytotoxicity of
orthodontic bands, brackets and archwires in vitro [J].
Dent Mater, 2002, 18 (4): 311-317.

AE

L

KifEd 840264 (R (4% £ %), Chinese Herbal Medicines (CHM, ¢ % % 9 ). (A2
HIgRY . CHPPERIEI) 4 AT ARG A NS B EE SR OB R R W, NZLBLR
A B S AL SR ST R 44 SCHEAT IR BT 5 A SR SO R R A ARG ), WM R E T R4 §
B EVEA G, K A A AR R B IR BGE AT B AR, R L A

AE)TRESE . HEUNAERE S £ 2 E L1 WE “www PEGRE . P E N
www.tiprpress.com” , )7 952 Bs 5 RIUE B ORE ¢ & 4 4B 4 T E T SO, TR 25 A .

FEih: 022-27474913

E-mail: zcy@tiprpress.com

K& 3 #o04t





