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Mitochondria Oxidative Damage of Adrenocortical Cells
Induced by Lead Acetate in vitro
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FAN Rui-quan, SHEN Han-ming, ONG Choonnam

(Department of Toxicology and O ccupational Health, School of Public Health, Sun Yat-sen University
of Medical Sciences, Guangzhou 510089, China)

Abstract: [Objective] To study the effect of lead acetate on mitochondria oxidative stress and functional al-
teration of adrenocortical cells. [M ethods] Male guinea pig fasciculataglomerulosa (FG) cells were dispersed
and primarily cultured as the testing system. The changes in the formation of reactive oxygen species (ROS) and
the mitochondria damage were observed when the cells were incubated with lead acetate at different dosages of
0, 6.25, 12.5, 25, 50 and 100 #mol/ L. The indices and their corresponding detecting methods included; @
ROS (fluorescence spectrometry); @ Mitochondria membrane potential (MMP) and dead cells rate [ flow cy-
tometry with dual-labeling of rhodamine 123 (Rh123) and propidium iodide (PI)] ; @ ATP level (chemolumi-
nescence assay ). [ Results] The formation of ROS in adrenocortical cells was increased in dose-dependent manner
after lead acetate incubation| y =4. 164+ 10.21X1g( x +1), P<C0. 01, R*=0. 641] ; MM P decreased as the
dose of PbAc increased. The mean fluorescent intensity (MFT) of Rh123 dropped from 1.01 to 0. 91 as the
dosage increased from 6. 25 Pmol/ L to 100 #mol/L . which were significantly lower than that of the control
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(1.35, P<<0.01); Dead cells rate appeared to be slightly increased. Dead cells rates in the groups of 50 #mol/
L and 100 "mol/ L PbAc were 3.16% and 3. 40% respectively when compared with the control (1. 02%, P<C
0. 05); ATP levels tended to decrease; resulting from the synergistic inhibition by the dose and incubation period

of PbAc. The regression analysis showed that dose-effect relationship existed between the decreased ATP and
the increased dosage of PbAc [ y =212965. 7—51592. 5X 1g( x +1), R*=0. 568, P<<0. 01] . [ Conclusion]
This study demonstrated that cy totoxicity of adrenocortical cells induced by lead acetate is probably attributed to

mitochondria oxidative stress. Mitochondria dam age might be the early cellular and molecular event in toxic ef-

fect of lead on adrenal cortex.
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Table 1 The effect of Lead Acetate on the ROS formation

of adrenocortical cells in guinea pigs (x=+s)
MFI of ROS
Crpad (mol L 1 : : 5
15 min 30 min 45 min

oV 11.243.0 27.6+2.3 50.0E5.4

6.25 10.0+1.6 22.3%=1.3 38 5%4.1
12.50 20.6+7.6 55.91t9.4 89.61-13.6
25.00 15.843.0 45.0%£7.7 77.2%£10.9
50. 00 31.8+2.3 96.3%10.0 154.3£16.2
100. 00 37.944.9 96.0£10.7 144.8£15. 5

Factonal Analysis; 1) Dose effect: F =16. 60, P =0. 000; 2)
Time effect: F =45. 17, P = 0. 000; Interaction (dose and time): F
=206, P=0.055

(MMP)
Rh123

2.2 PbAc

(MFD PbAc
, : (F
=3.313, P<<0.01),
(P<<0.01, 2).

2 PbAc MMP

Table 2 The effect of Lead Acetate on mitochondrial
membrane potential (MMP) and dead cells

rate of adrenocortical cells (x+s)

Cppac/ (Pmol* L 1 ) M FI of PI Dead celk rate MFI of MMP

0 0.505+0.082  1.02+0.28 1.3540. 14
6.25 0.65720.060  1.7520.70 1.01£0.07 2
12.50 0.62+0.032  1.95+0.26  0.94:0.06
25.00 0.64740.020  2.2040.22  0.96+0.08 2
50.00 0.770+0.055  3.16+0.33 "V 0.95+0.07 ¥
100.00 0.730+0.024  3.40+0.24 "V 0.91+0.07 ¥

Compared with the controk 1) P<C0. 05, 2) P<T0. 01
ANOVA: MFI of PI. F=242 48, P=0. 000; Dead cells rate;
F =175.31, P=0.000; MFI of MMP. F =3 31 P=0.019
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Table 3 The alteration of ATP level in adrenocortical cells induced by Lead Acetate

PbAc (0.
15.30.60 min), (RLU/min)
ATP PbAc .
ATP
.y =212965.7—51592.5X 1g(x + 1)
( R* =0.568, P<<0.01);
ATP (P<
0. 01), (P <<0.01),

( 3.

ATP
(x=£s, RLU/ min)

Crd Fmol° L H 0 min 30 min 60 min
oV 224 82345 869 21896511 347 213 88718 841 211 708 +2 963
50 154 707 =7 166 51100+3 877 66 6821+791 105 708 =7 128
100 21028143 251 62016+1 373 82011=+1 349 96 160+3 560
200 123 27846 695 93339+3 157 78 446 661 76 216726
Factorial Analysis: 1) Dose effect: f=2 017, p=0.000; 2) Timeeffect: =525, p=0. 000; Interaction (doseand time); f=132, p=
0. 000
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