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Dysbaric injury of rats’ central nervous system: the role of microglia
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[ABSTRACT] Objective: To observe the change of microglia activity after fast decompressing and/or hyperbaric oxygenation
(HBO)-induced central nervous system (CNS) damage, so as to study the role of microglia in CNS dysbaric injury and the
effects of HBO on microglia. Methods: Rats were randomly divided into the following groups: normal control, safe
decompressing, fast decompressing (FD) injured, and HBO treated groups. Rat models of dysbaric injury were established by
FD; 6 h later the rat models were subjected to HBO treatment. The activated microglia were detected by FITC-linked Isolectin
B4; TNF-a and TNF-a converting enzyme (TACE) positive cells were detected immunohistochemically; and neural apoptosis
was detected by TUNEL assay. TNF-a contents in CNS tissue were determined by ELISA and the bioactivity of sTNF-q¢ in
cerebrospinal fluid (CSF) were determined by 1.929 cell cytotoxicity bioassay. Results; IB4 positive microglia appeared in rats’
CNS 6 h after FD treatment, peaked after 24 h, and declined thereafter. The activated microglia had morphological changes.
Cell apoptosis indices of CNS reached its peak 48 h after FD treatment. Activated microglia and apoptotic neurons had similar
distribution. TNF-a was detected in the brain and spinal cord 6 h after FD, significantly increased after 24 h, and peaked after
48 h. The content of TNF-a was positively correlated with IB4 positive cells and apoptosis index (P<C0. 05). TNF-qa bioactivity
in CSF of FD group had a similar change to TNF-a content in CNS tissue. The THC results showed that, TNF-a and TACE
positive cells had the same morphology and distribution to those of IB4 positive cells. HBO treatment significantly decreased 1B4
positive cells after 24 h, 48 h, and 72 h; reduced TNF-a content in CNS tissues and TNF-¢ cytotoxicity in CSF; and decreased
the apoptosis index after 48 h and 72 h. Conclusion: Microglial cells are quickly activated after dysbaric-induced injury of CNS.
The activated microglia play a role in secondary injury through increasing TNF-a and TACE expression. HBO therapy can
protect the neurons through depressing the activation and proliferation of microglia and reducing secretion of neurotoxin.
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IHC.TACE THC,IB4 4% 1 5K), L8 20 ik , % % £
BRI L AABEEH. (O3 3 ml B 1% e
P 22 B R T e TR I 1 i L 454K 2 2 T 19 il 5 S5
IR E ST 3 ml PBS, & &40 1 ml PBS, H
ARSI 10 mins 1 500 X g B0 10 min, 4
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Fig 1

rats in fast decompressing treated group

H-E staining in brain tissue of

A:Loose structure, unclear morphology, and exudation of erythro-

cyte (X20); B:Typical infarcted focus in pallium(arrow, X 10)
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Fig 2

TREFE 24 h AREFE AL IB4-IHC R EER
IB4-IHC staining of brain and spinal cord tissues
of rats in fast decompressing 24 h group ( X40)
A:Brain tissue, abundant IB4 immunopositive microglia Carrows) ;
B:IB4 immunopositive microglia located at the edge of grey matter to

white matter(arrows)
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Fig 3 Changes of apoptosis index of central nervous system tissues in fast

decompressing(FD) group and hyperbaric oxygenation( HBO) group
A;Brain; B: Spinal cord; * P<C0. 05, * * P<C0. 01 vs FD 6 h;® P<C0. 05 vs FD 24 h; A P<{0. 05, 44 P<0, 01 vs FD group with same time course;

n=4,x+ts
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Fig 4 TUNEL staining of central nervous system tissues of

rats in fast decompressing 24 h group( X 40)
A: Many apoptosis cells(the lower arrow) scattered around infracted
focus (the upper arrow); B: TUNEL positive cells had many long

protuberances as neurons(arrows)
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Fig 5 Changes of apoptosis index of central nervous system tissues in fast decompressing(FD) group and hyperbaric oxygenation(HBO) group

A Brain; B: Spinal cord; * P<C0.05, " *
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Fig 6 TNF-a and TACE IHC staining of

CNS tissues in fast decompressing 24 h group( X 40)
TNF-a(A)and TACE(B) positive cells were amoeboid, the same as

microglia showed in Fig 4
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Fig 7 Changes of TACE immunopositive cells of central nervous system tissues in fast decompressing(FD)

group and hyperbaric oxygenation( HBO) group
A':Brain; B: Spinal cord; * * P<C0. 01 ws FD 6 h;2 P<C0. 05 vs FD 24 h; 4 P<C0. 05, A4 P<{0. 01 ws FD group with same time course; n=4,r=ts
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Fig 8 Changes of TACE immuno-positive cells of central nervous system tissues in fast decompressing(FD)

group and hyperbaric oxygenation( HBO) group
A:Brain;B:Spinal cord; * * P<C0. 01 vs FD 6 h;2 P<C0. 05 vs FD 24 h; A P<{0,05, AA P<0, 01 vs FD group with same time course; n=4,r+s
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Fig 9 Changes of TNF-a concentration of central nervous system tissues in fast decompressing(FD)

group and hyperbaric oxygenation(HBO) group
A:Brain; B; Spinal cord; * P<C0. 05, ** P<C0.01 ws FD 6 h;% P<<0.05 ws FD 24 h;A P<<0.05, 44 P<<0. 01 vs FD group with same time course;n=4,7=+s
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Fig 10 Changes of TNF-o, bio-activity in
CSF in fast decompressing(FD) group and
hyperbaric oxygenation( HBO) group
** P<C0.01 vs FD 6 h;2P<C0. 05, 24 P<C0. 01 vs FD group with

same time course;n=4,r+ts
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