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Abstract: The present study was planned to evaluate neurotoxicity injuries induced by carbaryl in PC12 cells, which were used as a model
for nervous cell system. In this study, PC12 cells were exposed to carbaryl in different concentrations from 0.00 pg/mL to 200.00 pg/mL, and
showed significant changes. Cells viability rates decreased from (100.00+0.46)% to (27.86+1.69)% with a increase of carbaryl concentration.
Carbaryl treatment resulted in a significant increase in the levels of LDH leakage rate. MDA content also increased from 19.27+0.96
nmol/mg-prot to 112.394+1.59 nmol/mg prot. SOD activity increased from 4.08+0.87 U/mg prot to 17.77+0.43 U/mg prot, and SOD inhibition
rate increased from (19.00+1.66)% to (73.00+1.71)%, however, GSH content decreased from 96.15+6.10 pmol/g prot to 22.91+3.98 pmol/g prot.
RFI increased from 37.38+11.48 to 45.56+11.96 firstly, then decreased to 17.11+1.50 with the damage of cells. Ach in medium increased by
carbaryl treatment. A significantly decrease in integrity of mitochondrial membrane potential was observed by laser scanning confocal
microscope. Carbaryl can induce neurotoxicity in PC12 cells.
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Fig.1 Effects of carbaryl on PC12 morphology
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Table 1 Effects of carbaryl on antioxidant indexes in PC12 cell
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200.00 486.04£35.79** 17.10+0.98** 112.3941.59%* 17.77+0.43%*
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100.00 62.00£1.62** 47.03+36.15%* 45.56+11.96*
200.00 73.00+£1.71%* 22.9143.98** 17.11£1.50**
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Fig.3 Effects of carbaryl on PC12 mitochondrial membrane

XA TR EE
€

200

*
%

150 -

100 - I

50

HH

0 1 1 1 1 1
0 2 20 100 200

Carbaryl Concentration / (ng/mL)
2 FRYEFERT PC12 BRI ACh HYFZAE
Fig.2 Effects of carbaryl on PC12 ACh content in medium

2.4 Va4 B X PC12 40 ok (4B o AL oy 3

LR F A R AT AT ORI B 248 AR, Al LA potential
UEIAANARAL T I . 5. T8 R IRTERIIR E: a, 0.00 pg/mL 485 b, 2.00 pg/mL 485 ¢, 20.00 pg/mL
LGt BEAIMUIRAS AN T 230 21 2 3 B2 41; d, 100.00 pg/mL Z8; e, 200.00 pg/mL 4.

4



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

BEA& PUAERIRFERIRE R, A SR R I B A7 i
IR, B RIS RN 2.00 ug/mL
B (& 3b), Bt SRHMXIRZ (K] 3a) ToiZERIA
K, BEA] B WA 20.00 pg/mL B (K]
3¢), ZLfagl, HEERZ; WEEN 100 pg/mL B (&
4d), gt hIl, H 5EFEEE L WEEA 200.00
pg/mL (B 3e) i, LRI AR A T RE L,
Pts 2R, DAY, SRR AT
FHRTORES . B PEAERIREE K, PC12 4H i
R RZIBAT, RN ZRA AR A7 R
R, SOLG B R EISR.

3 Zig

VELERIBEAR BE 3G X PC12 ZHff7= A T AFIFE
FERI50G, BLEIESIRAM A SN, A
ACh BESZAATHREVE MG A SR SR, bl
VHLEPRIR FE I AN AR . A5, 17
WREE TR, EMETTANI RS, A
2 F450, LDH IR ALK MDA 82, i
LB T SOD ¥% /) S 5, #2402 3,
ARBEHT AL GSH HCRRE ) /D s RFTM G5 258,
Ja PRIZRRE AL AR O SO . AR IR
Wrh ACh HrE B2 1N, (RIS SR A I LA PSR
# TR VYRR PC12 40 AT Ae pOHR AL A
PP T ROS, BESRAHARIE, i Xt AH I S N B
J¥Z; [FJIFAT AChE 456, 330 ACh fE4HE PRI E R
PRI 5L ACh P[] 6 24 DR — e X 4 =
ARG, SRR AL AL, At
TR P B U e B S AR5 5 0
B, IR, PG 4R R R A B LA SE IR
NI

[1] M Abdollahi, A Ranjbar, S Shadnia, et al. Pesticides and
oxidative stress: A review [J]. Medical Science Monitor
International Medical Journal of Experimental and Clinical
Research, 2004, 10(6): RA141-7

[2] Banerjee B, Seth V, Ahmed R. Pesticide-induced oxidative
stress: perspectives and trends [J]. Reviews on Environmental
Health, 2001, 16(1): 1-40

[3] Wang H, Wang J, Timchalk C, et al. Magnetic

electrochemical immunoassays with quantum dot labels for

detection of phosphorylated acetylcholinesterase in plasma

[J]. Analytical Chemistry, 2008, 80(22): 8477-8484

[4] Moser V C, Padilla S, Simmons J E, et al. Impact of chemical

[10]

[11]

[12]

proportions on the acute neurotoxicity of a mixture of seven
carbamates in preweanling and adult rats [J]. Toxicological
Sciences, 2012, 129(1): 126-134

Xu M L, Liu J B, Lu J. Determination and control of
pesticide residues in beverages: A review of extraction
techniques, chromatography, and rapid detection methods [J].
Applied Spectroscopy Reviews, 2014, 49(2): 97-120

Xu M L, Liu J B, Zhu C, et al. Interactions between soy
isoflavones and other bioactive compounds: a review of their
potentially beneficial health effects [J].
Reviews, 2015, 14(3): 459-467

o7, 5K 5 0 AL T 55 DY A4E PR B R AR R A A 5
YEPDOSHRUBT FLT]. A AHE,2014,30(6):59-63

HE Kuo, ZHANG Xiu-yuan, DU Xin-jun, et al. Homology

Phytochemistry

modeling of anti-carbaryl ScFv and molecular simulation
study between ScFv and its antigen Carbaryl [J]. Modem
Food Science and Technology, 2014, 30(6): 59-63

Smulders C J G M, Bueters T J H, Van Kleef R G D M, et al.
Selective effects of carbamate pesticides on rat neuronal
brain

Applied

nicotinic  acetylcholine  receptors and rat

acetylcholinesterase  [J].  Toxicology  and
Pharmacology, 2003, 193(2): 139-146

R XSO IR AP 5 25T PC12 AU /MW K R
K A0 22 70 S A5 0 PR DR 1 P (0. DA B i
$,2015,31(4):8-12

LIU Jing-bo, LIU Wen-chao,
effects of

XU Meng-lei, et al

Neuroprotective soybean protein isolate
hydrolysates against neuronal oxidative damage in PC12
neuronal cells [J]. Modern Food Science and Technology,
2015,31(4): 8-12

Goldstein D S, Sullivan P, Cooney A, et al. Vesicular uptake
blockade generates the toxic dopamine metabolite 3,
4-dihydroxyphenylacetaldehyde in PC12 cells: relevance to
the pathogenesis of Parkinson's disease [J]. Journal of
Neurochemistry, 2012, 123(6): 932-943

Liu J, Chen Z, He J, et al. Anti-oxidative and anti-apoptosis
effects of egg white peptide, Trp-Asn-Trp-Ala-Asp, against
H,0,-induced oxidative stress in human embryonic kidney
293 cells [J]. Food and Function, 2014, 5(12): 3179-3188
RIRELE, o] RUBR 8 73388, 55 A BRI S 2R 2 W B AR B
XF PC12 4HJ ) W FIFT AL BT 72 [ DA & W RHEE, 2015,
31(12):14-18

LIU Xiao-juan, HE Feng-lin, ZHAO Li-chao, et al

Synergistic antioxidant activity of sweet potato extracts in

combination with tea polyphenols and pueraria flavonoid on

5



MK EmBHL

Modern Food Science and Technology 2016, Vol.32, No.12

PCI12 cells [J]. Modern Food Science and Technology, 2015,
31(12) :14-18

PR GRS IRBUE O HEK293 41 AL S AR 1
T B LI ST D] KA H AROR2,2014

CHEN Zhi-fei. The aiti-oxidative effects and mecanism of
antioxidant peptides from egg hite against oxidantive stress

injury in human embryonic kidney 293 cells [D]. Changchun:

Jilin University, 2014
[14] B8, FHoRul, 38N 35 RATH 2R P E A E I 7T 0],

PR A RFHE2015,31(11):51-55

HUANG Sai-jin, YIN Ai-wu, GONG Deng, et al. Anti-aging
effects of polysaccharides from Lophatherum gracile brongn [J].
Modern Food Science and Technology, 2015, 31(11): 51- 55



