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Changes of oxidative stress in rat spleen induced by low-dose sulfur mustard

ZENG Hui', LIU Yong', ZHU Ming-xue’ , ZHANG Li-ming’, DONG Zhao-jun' (' Department of Toxicology, College of Pre-
ventive Medicine, Third Military Medical University, Chongging 400038 ;* Department of Naval Medicine, Second Military Medical Universi-
ty, Shanghai 200433, China)

Abstract; Objective To study the changes of oxidative stress in rat spleen induced by low-dose sulfur
mustard. Methods A total of 30 Wistar rats were divided into control group and sulfur mustard group. The
sulfur mustard group was injected sulfur mustard (0.6 LD, 1.92 mg/kg) subcutaneously, while the control
group with the same volume of saline solution. In all rats, the spleen mitochondria were isolated by density gra-
dient centrifugation. The levels of ROS, SOD, MDA and cytochrome were measured by ultraviolet spectropho-
tometry. The changes of GSH were detected by fluorescence spectrophotometry. The morphology of spleen was
investigated with HE staining. Results Treated with low-dose sulfur mustard, the spleen was of edema, the
concentrations of ROS, SOD, MDA, GSH and GSSG changed, and the cytochrome (c, cl, aa3, b) of the mi-
tochondria respiration chain lost. Conclusion The change of oxidative stress is one reason for the damage of

rat spleen induced by low-dose sulfur mustard.
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A: Normal rat spleen; B: Rat spleen intoxicated with sulfur mustard for
12 h
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Fig 1 The pathological changes of rat spleen intoxicated with sulfur

mustard of 0.6 LDy, ( HE x 100)
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Tab 1 Change of oxidation/deoxidation state in rat spleen treated
with sulfur mustard of 0.6 LDg( x 5, n=4)

Group MDA : soD ! ROS GSH GSSG
(nmol/mg)  (U/mg) (U/mg) (pe/mg)  (pg/mg)
Control 2.2140.53 4.9+0.78 4319271 502+0.89 6.9 2.0l
Sulfur mustard
2h 1.74 £0.60 10,82 £2.00* 45.21 £11.73  3.30£0.61 ** 4.29+0.61
6 h L14£0.18 2.55+2.01 27.85+2.80* 2.64+0.32" 3.6 0.4
12h 1.50+0.10 6.68+1.72 37341832 28+0.26* 419:0.8
24 h 2.02+0.80 6.04£2.20 32.19+1.85% 3.21£0.14™ 4.35x0.30

= P<0.05, #* ;. P<0.01, vs control
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Tab 2 Changes of oxidation/deoxidation state in mitochodria

of rat spleen treated with sulfur mustard of 0.6 LDy, (

rxs, n=4)
Gicip ( MDA } SOD ! ROS GSH GSSG
nmol/mg)  (U/mg) (U/mg) (pe/mg)  (pg/mg)
Control 2.75+0.16 2.0 +1.08 530+1.02 3132009 1772027
Sulfur mustand
2h 4.17£0.19*16.86 £3.54* 3,31 £0.58™ 4.15+0.50* 1.95=0.14
6h 1.97 £0.11* 7.87+3.37 3.30x0.30* 2.9x0.15 2.29:0.30*"
12h 2.66+0.85 8.48:4.0* 33908 3.19:0.14 2.55+0.40*
24 h 2.31 0.4 3842246 3.28+0.30™ 2.36+0.3l 1.75 £0.18

%, P<0.05, *x; P<0.01, vs control
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Fig 2 Changes of cytochrome content in rat splenic mitochondria
treated with sulfur mustard of 0.6 LDy,
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