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Studies on Hepatic Cell Apoptosis Induced by Dimethoate in Rats

LIU Xue-zhong, YUAN Yan, YUAN Kai, BIAN Jian-chun, LIU Zong-ping’
(College of Veterinary Medicine ., Yangzhou University . Yangzhou 225009, China)

Abstract: In order to study the histopathological and ultra-structure changes in hepatic cells,
twenty-four SD rats were divided into four groups with one control and three experimental
groups; Dimethoate was administrated daily intragastrically to SD rats in four groups with con-
centration of 0, 1, 6 and 30 mg « kg ' body weight respectively. Meanwhile, Dimethoate was add-
ed to hepatocyte culture fluid of rats with final concentration of 0,3,10,30,100 and 300 pmol -
L.~ ! in each in vitro treatment. After 12 and 24 h, apoptosis rate was analyzed by Annexin V/PI
method; intracellular Ca** concentration, reactive oxygen species (ROS) and mitochondria mem-
brane potential (Adm) changes were analyzed by Fluo-2/AM, Dichlorofluorescin diacetate
(DCFH-DA ) and rhodamine 123 method respectively to study the effects of Dimethoate on liver
cell apoptosis. The results showed that adipose degeneration and apoptosis were observed by his-
topathological and ultra-structure examination. After 12 and 24 h exposure, cell apoptosis rate
increased significantly; experimental groups (apart from the group with 3 mmol « L.™') had sig-
nificant (P<C0. 05 or P<C0. 01) differences with control group and followed dose proportionality.
Intracellular Ca*" concentration in group with 3 mmol « ™! was significantly (P<C0.01) higher

than that of control group, and then the concentration decreased with increasing dosage. Intracel-
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lular ROS level increased with increasing dosage and time of exposure in the range of 3 — 100

pmol « L™ '; however, ROS level decreased slightly in group with 300 pmol « L',

group with 3 pmol « L~

Apart from

', the differences between control group and experimental groups were

significant (P<C0.01). A¢m decreased continuously apart from group with 300 pmol « L' after

24 h exposure. The A¢gm of 30—300 ymol » L™" groups were significantly lower than that of con-

trol (P<C0.01). It was concluded that low dosage of Dimethoate can induce liver cell apoptosis,

and intracellular Ca*" , ROS and A¢m may participate in this process.
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Fig.3 Liver cell cord swelling and derangement,

and liver cell granular degeneration were ob-

served in 6 mg « kg~' group after 30 days

exposure HE 200 X

B1 XRAEFEFHERE HE 200X

Fig. 1 Liver cells were normal in control group HE 200X

B2 1mg-kg ' HEF30d,HIEEZXMN, THEHRE
T4 HE 200X
Fig. 2 Venous sinuses hyperaemia was observed in 1 mg

kg™!' group after 30 days exposure HE 200X

4 30 mg- kg ' AFF 30 d, BT AE R B AK L BT
MRS ET M, BIKERE HE 200X
Fig. 4 Liver cell cord swelling and fragmentation,
adipose degeneration and venous sinuses hy-
peraemia were observed in 30 mg - kg!

HE 200X

group after 30 days exposure
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B 5 XfHR4EIE % BT 40 AL, 4 B B 70 4% BE
TE.LZERSHHE, X, &E
BT, RBEEE XS5 800
Fig. 5 Liver cells were normal, cellular
membrane and nuclear envelope
were complete and clear, chroma-
tin was distributed evenly and mi-
tochondria was clear in control
group X5 800

E6 1mg-kg 'LFHAMMAM, AT
BHEEWL  X5800
Fig. 6 No significant change of liver cells

was observed in 1 mg « kg~' group
X5 800

2.3 REIFHABABATRER MEARN Ca’" K E .ROS
K Aym B30

W 1 PR . & Y B 2H T AN N I g 1 50 A 1
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MR 3,3 pmol « L4143 12 fl 24 h 2R A1

B 7 6mg- kg ' FFHFMM,HMZ
BRAAN, ZBEFRERE, 26
EER,ZEEET X X9 700

Fig. 7 Cell nucleus structure irregulation,

nuclear envelope shrinkage, inter-
membrance space increase and
chromatosome clumping were ob-
served in 6 mg * kg~' group
X9 700

E8 30mg- kg 'FHHAMMM, MHEZ
AR BRI, BB XERE
Bl X5800

Fig. 8 Cell nucleus spallation, apoptotic

body and large quantity of fat
drop were observed in 30 mg -
kg™' group X5 800

F(P>0.05),10 pymol «+ L' % F B F (P <
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F 24 b T AR B IR L 43 R 14. 0001 16,900,

ZIRRFET 12 M 24 h 5 AL Ca® W 2
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1 FEFEAMATE MR CaRE ROS B Aym B E I (xts,n=3)
Table 1 Effects of Dimethoate on hepatocyte apoptosis rate, intracellular Ca** concentration, ROS and Aym(x=+s,n=3)
LR R N E 37 9 R 8/ V6
Yo 3 ) it Fluo-2/AM %638 1 / % N ROS KT/ % ‘ HIRIRIERE A

ML TR/ %

Apoptosis rate

/(pmol « L™1) Fluo-2/AM

) Mitochondrial
Content of intracellular )
membrane potential

Exposure fluorescence intensity ROS
(Fluorescence intensity)
doses
12 h 24 h 12 h 24 h 12 h 24 h 12 h 24 h
0 3.1+£0.33 3.3+0.47 27.142.44 38.8+4.15 9.53+1.65 10. 014£1. 07 67.940.98 67.4+1.93
3 3.140.74 7.140.66 65.1+£6.21**  66.0%5.32** 10.04+1.11 12.134+1.26" * 66.2+1.45 66. 8+ 1. 64
10 5.140. 44~ 7.6+0.41" 45.143.13* % 56.8+4,78** 12.33+1.72** 21.174+1.29** 65.2£1.85 60.0+1.95"
30 6.44+0.65"*  9,740.25"* 43.4+5.56* * 40.9£5.02 19.68+1.58* % 25.33+1.93** 53.8+1.88** 53.8+1.94%*
100 8.3£0.19** 11.840.39** 44.6+3.89** 35.4%1.76 24.48+1.92% % 25.4741,90** 51.8+1.79"* 47.8+1.86"*
300 14.04£0.53* *  16.94£0.47* " 31.4+£3.07 35. 642,41 21.53£1.68** 24.534+1.43** 41.0+1.55" % 56.0F1.57"*

53 BE2H (0 pmol « L™! Dimethoate) L&z, » . P<<0.05, » x . P<{0.01

Compared with the control (0 pmol « L™! Dimethoate) within the same column, *.P<C0.05, x x. P<0.01
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3+ R B 3 WT DA 3l SR AR O i I8 T {5 5 38 2 L 4
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T AT DA R A R H, 7 B AR 2 B A P 4
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iF MAP 2 e 2 A B A 08 T A A E A
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H 2R A4 AT 23 1 2 1 S A0 o b A SR S A
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ATP JCHk IE A . Sk A W 0 A T 52 BH. . 40 62
2 C T3 W GORL IR B il s ok e & 7
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AT R o 2R M 3B Ve T ORI R iy PTP
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