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effects of sodium arsenite on its skin fibroblasts, providing a theoretical basis for the effects of arsenite on skin fi-
broblasts of cashmere goats and the mechanism of toxicological action. In the experiment, different concentrations
of sodium arsenite (0-120 pmol/L) were used to infect skin fibroblasts of cashmere goats for 24, 48, 72, 96 h, respec-
tively. The effects of sodium arsenite on cell proliferation and inhibition were detected by MTT assay. The changes
of cytoskeleton, cytoplasm and organelle were observed by immunofluorescence and TEM (transmission electron
microscopy). The comet assay was used to detect DNA damage. FCM (Flow cytometry) was used to detect the
changes of cell apoptosis, lysosome and mitochondria. Based on all results, at 24 h and 48 h, the lower concentra-
tions of sodium arsenite (0-5 pmol/L) were found to induce the proliferation of Liaoning cashmere goat skin fibro-
blasts, while higher concentrations (5-120 umol/L) inhibited proliferation and could cause cytotoxicity and geno-
toxicity. Furthermore, at 72 h and 96 h, all concentrations of sodium arsenite always showed inhibitory effects on
cell growth. When the treatment time was 24 h, sodium arsenite had shown obvious toxic excitatory effect on cells,
so this study chosed 24 h as the best treatment time for sodium arsenite to infect cells. When treated with sodium
arsenite (0-5 pmol/L) for 24 h, the cytoskeleton morphology was uniform and microtubule proteins in the cytoskel-
eton were polymerized; the organelles were complete; the number of living cells and lysosomes increased; as well
as MMP (mitochondrial membrane potential) increased. Nevertheless, when the concentration of sodium arsenite
was 5-120 pmol/L, there were significant differences in cytoskeleton morphology, and the microtubule protein
fluorescence was significantly weakened; the number of organelle damage, DNA damage and apoptosis signifi-
cantly increased; lysosomal activity and MMP (4¥Wm) were decreased. These results indicate that the mechanism
of apoptosis induced by sodium arsenite may be associated with lysosomal and mitochondrial pathways. This study
concludes that sodium arsenite on the toxic effects of cashmere goat skin cells show “dose-time-effect” relationship,
that is, at 24 h, low concentrations of sodium arsenite can promote cell proliferation, and the optimal concentration

for cell growth is 0.5 pmol/L. However, sodium arsenite (>5 pmol/L) can cause the cytotoxicity and genotoxicity.
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Table 1 Effects of sodium arsenite on skin fibroblast proliferation

W /umol - L™ Do,
Concentration /umol-L™" ah ash o h % h
0 0.785+0.003 0.896+0.010 1.096+0.008 1.176+0.050
0.1 0.789+0.005 0.907+0.005 1.079+0.004* 1.105+0.003
0.5 0.865+0.002** 0.927+0.005%* 1.048+0.004** 1.049+0.006*
1.0 0.846+0.009** 0.918+0.005* 1.006+0.003** 0.991+0.005**
2.5 0.814+0.014* 0.914+0.008 0.963+0.003** 0.939+0.005**
5.0 0.769+0.006* 0.859+0.006** 0.918+0.005** 0.880+0.006**
10.0 0.744+0.009** 0.824+0.007** 0.874+0.003** 0.828+0.006**
15.0 0.666+0.007** 0.733+0.004** 0.754+0.006** 0.690+0.008%**
30.0 0.559+0.008** 0.582+0.008%** 0.517£0.006** 0.439+0.005**
60.0 0.287+0.003** 0.226+0.004** 0.19940.004** 0.191+0.003**
120.0 0.236+0.002** 0.200+0.008** 0.174+0.002** 0.153+0.003**

#*P<(.05, **P<0.01, 52 L .
*P<0.05, **P<0.01 vs CK group.
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Table 2 Inhibition rates of sodium arsenite on skin fibroblasts of cashmere goats /%

S

Inhibition rates

W /umol L

Concentration /pmol L™

24 h 48 h 72 h 96 h

0.1 -0.552 016 985 -1.227 678 571 1.909 090 909 6.065 759 637
0.5 —10.191 082 800 -3.497 023 810 4.757 575 758 10.827 664 400
1.0 —7.770 700 637 -2.418 154 762 8.545 454 545 15.702 947 850
2.5 —3.694 267 516 —-2.046 130 952 12.454 545 450 20.153 061 220
5.0 2.080 679 406 4.166 666 667 16.545 454 550 25.170 068 030
10.0 5.180 467 091 8.072 916 667 20.515 151 520 29.591 836 730
15.0 15.159 235 670 18.229 166 670 31.454 545 450 41.354 875 280
30.0 28.832271 760 35.081 845 240 52.969 696 970 62.698 412 700
60.0 63.481 953 290 74.813 988 100 81.939 393 940 83.758 503 400
120.0 69.893 842 890 77.715 773 810 84.212 121 210 86.961 451 250

20 um

20 pm

Critical

W ETOCRRMZ, BETOCNML, A EIHE

20 pm

Promote

20 pm

IC

50

The blue fluorescence is stained nucleus, green fluorescence is microfilament, and red fluorescence is microtubule.
E1 THEREAATE24 hdHRE B Rk AR & FHE

Fig.1 Cytoskeleton fluorescent labeling merge graph after 24 h sodium arsenite treatment
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Fig.2 Cytoplasm and Organelle change after 24 h sodium arsenite treatment
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Fig.3 Cellular DNA fluorescent labeling merge graph after 24 h sodium arsenite treatment
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Table 3 The results of DNA chain fracture classification after 24 h sodium arsenite treatment

DNA#EWT L)) 2%
ZH 5 I A HEDNA/Y
HA j.L[—J E.%B /% Degree of DNA strand breaks
Groups Time Tail DNA /%
Degree 1 Degree 11 Degree II1
CK 24h 0.71x1.21 100% 0 0
Promote 24h 0.49+0.58 100% 0 0
Critical 24h 1.06+1.07 100% 0 0
1Cso 24h 20.45+12.57" 50% 40% 10%

e HREEK/ERE K>S0, H<1; 14 BERK/E B LK>1, H<2 Mg HREREK/E R LK =2, *P<0.01, SXHHH L.
Degree I: comet tail length/comet head length >0 and <1; degree II: comet tail length/comet head length >1 and <2; degree III: comet

tail length/comet head length =2; **P<0.01 vs CK group.
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Q1: necrotic cells; Q2: late apoptotic cells; Q3: early apoptotic cells; Q4: intact cells.
El4 TEARESSARLIE24 il LI 57 AR AR AT 4 SRR =

Fig.4 Apoptosis in skin fibroblasts after 24 h sodium arsenite treatment
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14
121
10

Apoptosis percentage /%

#P<0.05, **P<0.01, S5 xR LK.
*P<0.05, **P<0.01 vs CK group.

T TR AN, ORI TERTE .

S N A~ O
L

LRI R BB RS

2.5 ILFHER AR LI 3 B BR A 4T 4 SRR L R 1A K

B B UL L %, S L (0
BH %, R EI, W E R0
PR AR, O TEAL IR B 3 %, A
I 15 LRI C oo L0 0 R A ]

i, 2N

/,
LA

Zij;[:%%, 21 0 2 7 A P 5 0Rs R \%’/@E’?%*?t*ﬂﬁ(@7)° i)

ek

14.330
ko
ﬁ * 5.648
CK Promote Critical IC

&5 TAHEZSNACTE24 hZRR AT R E

Fig.5 Column of apoptosis rate after 24 h sodium arsenite treatment
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The blue fluorescence is the nucleus and the red fluorescence is the lysosome.

El6 ILAELHALEE24 hAEE AT SEARIC & HHE

Fig.6 Lysosome fluorescent labeling merge graph after 24 h sodium arsenite treatment
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Table 4 The results of changes in lysosome number after 24 h sodium arsenite treatment

P[] X HE Ha5E Iifs 5 LEBOIR
Time CK Promote Critical ICso
24h 18.16£0.25 37.21+1.62" 18.23+0.16 16.29+0.58™

##P<0.01, 5%t AL LA
**P<0.01 vs CK group.

20 pm

Promote

Z(Lptm 20 pm

Critical IC

50

E7 TMERIMALIE24 hhiifk kAL EE

Fig.7 Mitochondria fluorescence staining graph after 24 h sodium arsenite treatment
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Fig.8 MMP values after 24 h sodium arsenite treatment
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