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Fig.1 SEM image of HNS, TATB and LLM-105 particles
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SR, B XM, 5 S0, J] B

T ARG ACE B =Rk G0 256 RAW 264.7 41 i 35 1
A5 (24 h e, %)

Table 1
nano-scale explosives to RAW264.7 at different doses (24 h

The cytotoxicity comparison among three kinds of

exposure, %)

dose/pg-mL™"  HNS TATB LLM-105
5 71.77£2.20° 93.71+6.66 56.5+3.97"
10 69.12+4.53" 84.29+3.29" 48.37+3.19"
25 58.51+4.27" 80.55+3.21" 18.48+1.47
50 53.4+1.82" 73.32x1.49° 12.45£0.33"
100 39.93+2.88" 55.5+£5.53" 10.53+2.00"
250 30.84+2.30" 50.23+£1.98" 9.92+2.90"

Note: Compared with the control group, P<0.05,”P <0.01

[ a TATB
100p S
o} LLM-105

o= |
= eof
% !
S 40f
§ L
20t
- L
0_

0 50 100 150 200 250
concentration / pg-mL"

2 TR G R = R AR GKE 25 X RAW 2647 4H T8 15 71 )

S

Fig.2 Effects of three kinds of nano-scale explosives on

RAW264.7 cell viability
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SN S R R R, HNS IR 2 TATB fe 18 . fl
WS B R 5 wg-mLT B LLM-105 4% 8 41 14 41 i 77
RN (56.5£3.97)% , 1 TATB 41 19 40 g 77 7% R A

a. control

g. HNS-100 pg-mL”

f. HNS-10 pg-mL"
3 RRGR N 25 Y 5 RAW 264, 7 4 it (1B 2572 fE (x400)
Fig.3 Morphological changes of RAW264.7 cells infected with three kinds of nano-scale explosives (x400)
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50 um 5 um

4 LLM-105 i (250 wg-mL™") Je 5 RAW264.7 41 fitl 1 12
A (SEM)

(a. X HE41,b. 250 pg-mL™' LLM-105 e # RAW264.7 4l il 41)
Fig.4 Morphological changes of RAW264.7 cells infected
with nano-LLM-105 particles (SEM)

(a. control group, b. 250 pg-mL™" LLM-105 infected with
RAW264.7 cells)
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Fig.5 Effects of three kinds of nano-scale explos on RAW264.7 cell LDH activity
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Fig.6 Effects of three kinds of nano-scale explosives on SOD

activity in RAW264.7 cells
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Fig.7 Effects of three kinds of nano-scale explosives on

MDA content in RAW264.7 cells
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Cytotoxicity and Mechanisms of Nanoscale HNS, TATB and LLM-105 to RAW264.7 Macrophage

TANG Can'*, HUANG Bing', LIU Liu', FAN Mei-kun*, ZHOU Yang'

(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. School of Earth and Environmental Engineering, Southwest Jiaotong University
Chengdu 611756, China)

Abstract: Nano explosives have attracted wide attention due to their unique performance advantage, but the lack of understanding
of this type of biological toxicity will limit their industrial application. In order to determine the toxicity effect of nanometer hexani-
trophosphonium(HNS), triaminotrinitrobenzene(TATB), and 2,6-diamino-3,5-dinitropyrazine-1-oxide(LLM-105) on RAW264.7
macrophages. The RAW 264.7 cells were treated with different concentrations of nanoparticles for 24 h. CCK-8 assays were ap-
plied for testing macrophage cytotoxicity in vitro, which were based on mitochondrial activity evaluation. In order to determine the
mechanism of cell death, lactate dehydrogenase (LDH) in supernatant, superoxide dismutase (SOD) and malondialdehyde
(MDA) intra-cellular fluid were determined. The morphologic change of RAW 264.7 was also observed. The results showed that all
three types of nano-explosives could significantly reduce the activity of RAW264.7 cells and showed a dose-dependent relation-
ship. Their half inhibitory concentrations (IC,,) on RAW264.7 cells were 49.3,211.3 pg-mL™", and 6.6 pg-mL™", respectively. The
RAW264.7 cells exhibited various morphological changes such as shrinkage and roundness. The LDH activity in the supernatant
also showed an upward trend. In addition, TATB and LLM-105 decreased the activity of SOD, the content of MDA increased
with concentration of LLM-105. The results clearly indicated that nano-matter HNS, TATB, and LLM-105 have toxic effects on
RAW264.7 cells, destroying the integrity of the cell membrane and triggering oxidative stress are important elements of cytotoxicity.
Key words: hexanitrophosphonium (HNS) ; triaminotrinitrobenzene (TATB) ; 2, 6-diamino-3, 5-dinitropyrazine-1-oxide
(LLM-105) ;RAW264.7 cells;cytotoxicity
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