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Protective effect of dimethylsulfoxide on axon degeneration

JIA Hai-qun', LIU Xiao®, ZENG Cheng-ming'* (1. College of Life Science, Sichuan University, Chengdu 610064, China;
2. Department of Nutrition, the Tenth People’s Hospital of Shanghai, Tongji University, Shanghai 200072)
[ABSTRACT |

Methods: Cultured rat superior cervical ganglia were treated with DMSO (100%, 10 ul) per well to disconnect axons from the

Objective: To investigate the protective effect of dimethylsulfoxide ( DMSO) on axon degeneration.

cell bodies. SCGs in DMSO control group were treated with a mixture of DMSO (10 p) and medium (2 mD per well; in posi-
tive control group were transfected with herpes simplex virus over-expressing WId® protein and the cell body was eliminated;
and in blank control group were treated with 10 ul PBS. The separated axons were fixed with 4% poly formaldehyde at 0, 4, 8,
12 and 24 h after treatment with DMSO for immunostaining with specific antibody to microtubulin. Thus. the changes of axonal
structure were investigated. The axonal protein was collected and the degeneration of neurofilament was detected by Western
Blotting. Results: In DMSO disconnected group, the axonal morphology and structure showed no obvious change at 12 h post
disconnection, but slight degeneration was observed at 24 h post disconnection. The degradation of microtubulin was obviously
slowed down and their axonal structures maintained intact 12 h later. The neurofilament could be detected 12 h after disconnec-
tion. The above changes in disconnected group were similar to those in positive control group. No obvious protective effects on
axonal degeneration were observed in blank and DMSO control groups. Conclusion: Local high concentration of DMSO can delay
axonal degeneration, which indicates that DMSO can be used for adjuvant treatment of neurodegenerative diseases.
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Fig 1 Morphological changes of axon
degeneration delayed in different groups
A: Blank control; B:; DMSO control; C: DMSO disconnection;
D: Positive control group; 1-5;: 0,4,8,12,24 h post-axotomy, respec-

tively. Scale bar, 40 pm
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Fig 2 Quantification of axon degeneration
in different groups
A Blank control; B: DMSO control; C:
D: Positive control; * * P<C0. 01 wvs bland control and DMSO control

DMSO disconnection;

group at post-axontomy 12 h; n>>200
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Fig 3 Changes of axon structure in different groups

A: Blank control; B: DMSO control; C: DMSO disconnection;
D:Positive control group;1-5: 0,4,8,12,24 h post-axotomy, respec-

tively. Scale bar, 40 ym

TR 28 0 2T 4 (49 L A AR G 28 B uls A6 ) iz B

W 5 MR B 12 h, DMSO i #8248 f 3% Bk &
2N BE R DN ) AHXT 43 F T i R 160 000 [ Bl 28 T £F
Y, T DMSO 5 W7 41 A BH -4 X6t BECZHL 473 2K i 9 6 0l 31
AL g E A (- 4, XFEH DMSO % Wi fn
1 R TR Wid S HE K 34 R AE 28 w28 00 2T 2 X B i

NFM — ——
Anti-TUJI e s —
DMSO control + - =
DMSO disconnection - + -
Pasitive control = = +

B4 SEAWMEITAUGRREBEITESH
Fig 4  Western blotting assay of
neurofilaments in different groups
NFM: Mouse anti-neurofilament-16 000; Anti-TUJ1: Monoclonal

antibody against neuronal class [l B-tubulin
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Rapid nongenomic inhibitory effects of glucocorticoids on phagocytosis and superoxide anion production by

macrophages

Long F, Wang YX, Liu L, Zhou J, Cui RY, Jiang CL(Department of Nautical Medicine, Second Military Medical University,
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[ABSTRACT] Traditionally, steroid hormone effects have been described as a result of the modulation of nuclear transcrip-
tion, thus triggering genomic events that are responsible for physiological effects. Despite early observations of rapid steroid
effects that were incompatible with this theory, nongenomic steroid effects have been widely recognized only recently. Howev-
er, the nongenomic effect of glucocorticoid (GC) on anti-inflammation and immunosuppression has not been reported. Macro-
phages play important roles in inflammation and the immune response. The present experiment selected macrophages as experi-
mental cells to explore the nongenomic effects and possible mechanisms of GCs on phagocytosis and superoxide anion produc-
tion. Phagocytosis by macrophages was detected by the neutral red uptake assay. The superoxide anions were measured by cyto-
chrome C reduction assay. It was found that both 10™* and 10° mol/L corticosterone (CORT) rapidly inhibited uptake of neu-
tral red by macrophages in less than 30 min, and the inhibition by the former was stronger than that of the latter. CORT (10"
to 107" mol/L) rapidly inhibited superoxide anion production by macrophages in less than 30 min. The above-mentioned effects
were insensitive to the GC-receptor antagonist mifepristone (RU486) and the translation inhibitor actidione. CORT coupled to
bovine serum albumin (BSA-CORT) was able to mimic the rapid inhibitory effects of CORT. The results indicated that CORT
could rapidly inhibit phagocytosis and superoxide anion production by mouse peritoneal macrophages in vitro in less than 30 min
by a rapid, nongenomic mechanism, which contributes to the anti-inflammatory and immunosuppressive actions of GCs. These
data shed a new light on the clinical application of GCs.

[ Steroids, 2005,70: 55-61]



